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Bienvenida

Valencia alberga este afio el XXXVIII Congreso de la SEBBM,
la gran fiesta de la bioquimica, biologia molecular y medicina
molecular, desde la tarde del 7 al mediodia del 10 de septiem-
bre. Ciudad atractiva y acogedora, bimilenaria, con huellas de
multitud de épocas y culturas, Valencia fue punto de entrada
del Renacimiento en la Peninsula Ibérica, cuenta con monu-
mentos muy bellos, magnificos museos, espectacular arqui-
tectura contemporanea, admirables nucleos zool6gicos (Ocea-
nografic y Biopark), maravillosa fachada marina y excelente
gastronomia. Pero te pediremos que no pienses en nada de
eso entre las 8:30 y 18:30 horas de los dias 8 y 9 y entre las
9y 14:30 horas del dia 10, tiempos en que te querremos con-
finad@ en nuestro espectacular Palacio de Congresos (obra de
Norman Foster), disfrutando de absorber y comunicar ciencia
con total intensidad, aprendiendo y ensefiando, forjando nue-
vas relaciones cientificas, estableciendo simbiosis y tendiendo
puentes colaborativos.

Primamos los paneles («pdsters»; casi 500), pues permanecen
expuestos todo el Congreso y cada panel tiene dos periodos for-
males de una hora para su discusién. jVas a tener tiempo sobra-
do para discutir tu trabajo!

Aungue se puede ver con mas detalle el programa cientifico
en este programa de mano o en la pagina web (www.sebbm.
es/xxxviiicongreso), no me resisto a mencionar que tendremos
siete conferencias plenarias y un simposio plenario (Simposio
Ibérico, sobre The RNA World) con participacién mayoritaria de
cientificos/as no residentes en Espafia, y que contamos con nue-
ve simposios paralelos (tres en paralelo cada mafiana, cada uno
de 2 horas y 4 conferenciantes) agrupados en tres tematicas:
Moléculas de la vida, Estreses de la vida y Alteraciones de la
vida (enfermedades). La primera tematica contara con sesiones
sobre Microbioma digestivo (patrocinado por la empresa Bidpo-
lis), Genémica y metagenémica y Estructura. Las sesiones de
la segunda se ocuparan de Respuestas al estrés en microor-

ganismos y plantas, Estrés celular y Envejecimiento. Las de la
tercera tematica se ocuparan de Mecanismos de enfermedad,
de Neurodegeneracién y dafio neurolégico y de Enfermedades
raras (coorganizado con el CIBERER).

Las reuniones de los Grupos de Interés Temético (veanse los
grupos existentes en www.sebbm.es) se celebran en dos bloques
(en las tardes de los dias 8 y 9) de hasta 9 reuniones en paralelo
(2,5 horas por reunion), y totalizan méas de 100 presentaciones
orales. La reunién del grupo de la Ensefianza de la Bioquimica,
por su caracter transversal, tiene lugar de manera independiente
(no en paralelo), al final del dia 8.

Como siempre, el Congreso oferta el prestigioso Curso de ini-
ciacién a la investigacién. También realizamos el Foro para
emprendedores/as para aquell@s que sientan la necesidad de
transferencia al mundo de la empresa. Ambas actividades, junto
con una Mesa redonda sobre microscopia de alta resolucion,
tienen lugar el dia 7 antes de la apertura oficial del Congreso.
Como actividad satélite vamos a instalar en el espectacular Mu-
seo de las Ciencias Principe Felipe (joya de la arquitectura de
Santiago Calatrava) la exposiciéon Moléculas de la Vida, que se
puede visitar gratuitamente en el museo. Otras actividades saté-
lite son la exposicion y sesion Mujeres en Ciencia, también en el
Museo de las Ciencias, sobre promocién de la carrera cientifica
de las mujeres; dos Mesas redondas en la Fundacién Bancaja
sobre Cancer y medicina personalizada, y sobre Envejecimiento
saludable, y una actividad satélite poscongreso (en colaboracion
con FARPE-FUNDALUCE) sobre Distrofias de retina: investigar
para curar.

Ademas numerosas casas comerciales aprovechan nuestro Con-
greso para difundir sus novedades. Tienes los detalles y actuali-
zaciones en el portal del Congreso.

iNos vemos en Valencia este septiembre!

VicenTe Rusio
Presidente del Comité Organizador
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Conferencia de apertura / Opening Lecture
Alberto Sols - Fundaciéon BBVA

CPO1

The structure of the mitochondrial ribosome
Venkatraman Ramakrishnan

Laboratory of Molecular Biology, Medical Research Council,
Cambridge, UK

Traditionally, x-ray crystallography has been the only method to get high
resolution structures of large molecules. Recently, developments in both
hardware and software make it possible to obtain such structures with
much smaller quantities of heterogeneous materials. We have used this
to solve the structures of mitochondrial ribosomes from both yeast and
humans, with some surprising findings.

Conferencia Premio Fisher Scientific:
mejor articulo cientifico de joven
cientifico/a / Fisher Scientific Award
Lecture: best scientific paper of a young
scientist

CP02
Regulation of primicroRNA processing by long
non-coding RNAs

Julia Liz Touza
Bellvitge Biomedical Research Institute (IDIBELL), L’Hospitalet,
Barcelona, ES

A rich landscape of short and long regulatory non-coding RNAs
(ncRNAs) is becoming apparent. In addition to controlling cellular
programs by affecting protein-coding genes, the structural similarity
of mRNA and IncRNAs hints to their involvement in a network of
ncRNA-ncRNA interactions which can represent mechanism of
mutual regulation. In the present work, a new role of a long ncRNA
transcribed from an ultraconserved region (T-UCR) in the control of
post-transcriptional pri-miRNA processing has been described. The
regulation is based on complementarity between the lower stem region
in pri-miR-195 transcript and the ultraconserved sequence in Uc.283+A.
This physical interaction prevents the correct engagement of the double-
stranded RNA binding protein DGCRS8 and the subsequent pri-miRNA
cleavage by Drosha, and that in consequence, negatively regulates
the final amount of miR-195. miR-195 has a variety of functions in
diverse biological system and may in fact be context-dependent. Our
luciferase reporter assays showed the impact of Uc.283+A expression on
miR-195 functionality. It is of note that T-UCRs have been shown to be
deregulated in neuroblastomas and have even been ascribed a prognostic
value (Mestdagh ez al., 2010).

In conclusion, in addition to provide the first reported case of RNA-
directed regulation of miRNA biogenesis, our study reveals new regulatory
networks involving different non-coding RNA classes of importance in
cancer.

(Present Adress: Max Planck Institute for Molecular Genetics, Berlin,
Germany)

Simposio plenario Ibérico /

Iberian Plenary Symposium

“The RNA world” (Sesion / Session 1.1)
& PABMB Lecture

CPO3

In vivo imaging of RNA processing: seeing is
believing

Maria do Carmo Fonseca

Instituto de Medicina Molecular, Facultade de Medicina,
Universidade de Lisboa, Lisboa, PT

Expression of genetic information in eukaryotes involves a series of
interconnected processes that ultimately determine the quality and amount of
proteins in the cell. Many individual steps in gene expression are kinetically
coupled, but tools are lacking to determine how temporal relationships between
chemical reactions contribute to the output of the final gene product. In our
laboratory, we developed methodologies to measure splicing dynamics using
live-cell microscopy. Moreover, we carried out a genome-wide analysis of
nascent RNA complexes immuneprecipitated by antibodies against endogenous
Pol II with distinct CTD modifications (Nojima, Gomes et al., 2015). Taken
together, our results suggest that introns can be excised within seconds after the
3 splice site emerges from the polymerase exit channel, which is much faster
than previously documented. We anticipate our findings will open new avenues
for studying how kinetic mechanisms impact on RNA biogenesis.

Simposio plenario Ibérico /
Iberian Plenary Symposium
“The RNA world” (Sesion / Session 1.2)

CPO4

The homeostasis of mRNA in eukaryotes
José Enrique Pérez Ortin

Facultad de Ciencias Bioldgicas, Universidad de Valencia,
Burjassot, ES

RNA is the oldest extant informational macromolecule. It is believed to have
performed both informative and catalytic functions in the primitive RNA
world. Since it evolutionary precedes protein and DNA, mRNA stands today as
an obligatory intermediate in the genetic flow. The current central role of RNA
in gene regulation, then, may be due to both its history and chemical properties.
The ultimate product in gene expression is protein, not mRNA. Both molecules
are synthesized and degraded by molecular machineries subject to complex
regulatory mechanisms. In many cases mRNAs and proteins are in steady
state, in which the synthesis and degradation rates are identical. This chemical
equilibrium, however, is asymmetrical as degradation, but not synthesis,
depends on the concentration of the macromolecules. The different function
and chemical reactivity of mRNA and protein, as well as the kinetic asymmetry,
should be considered to understand the roles of each step in the genetic flow.
We have used the model yeast Saccharomyces cerevisiae to explore the
importance of the various parameters in gene expression. Using global data
from our laboratory and from other sources, we conclude that there is a
homeostatic control of the total mMRNA concentration within relatively narrow
limits. To achieve this, the cell uses crosstalk pathways between nuclear
transcription and cytoplasmic mRNA degradation. For individual genes,
mRNA synthesis is quantitatively the most important process in determining
the final protein concentration, although mRNA stability has an important role
during the dynamic responses. Translation seems to act as a predetermined
pitch, which depends mainly on the concentration of mRNA, and has a minor
role for most genes in both steady state and changing conditions.
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Conferencia plenaria / Plenary Lecture
L'Oréal-UNESCO For Women in Science

CPO5
Selective autophagy: fighting disease one protein

at a time

Ana Maria Cuervo

Department of Developmental and Molecular Biology and of
Medicine. Institute for Aging Studies. Albert Einstein College of
Medicine, Bronx, New York, US

Cells count on surveillance systems to handle protein alterations and
organelle damage. Malfunctioning of these systems contribute in large
extend to the abnormal accumulation of those altered components in cells
and tissues in numerous diseases and in aging. Our studies have focused
primarily on the degradation of proteins in lysosomes through what is
known as autophagy. Autophagy is an essential catabolic cellular process
that assures maintenance of the cellular energetic balance as wells as an
efficient removal of any intracellular damaged structure. Growing evidence
supports that functionality of the autophagy system is compromised with
age and that intact autophagy is required to sustain longevity.

The better molecular characterization of the different autophagic pathways
has considerably advanced our understanding of their physiological
role. In addition, alterations in autophagic pathways have been linked
to the pathogenesis of detrimental human pathologies, such as cancer,
neurodegenerative and metabolic diseases.

In this talk, I will describe our recent findings on the molecular effectors
and regulators of different types of selective autophagy and our studies
in support of a reciprocal interplay between pathogenic proteins such as
alpha-synuclein, or tau and autophagic pathways. I will comment on the
consequences of the functional decline of autophagy with age and in age-
related disorders and some of our current efforts to chemically modulate
autophagy activity to enhance the cellular response against proteotoxicity.

Conferencia plenaria Leloir /
Leloir Plenary Lecture

CPO6
Chromatin, transcriptional elongation

and alternative splicing

Alberto Kornblihtt

Instituto de Fisiologia, Biologia Molecular y Neurociencias
(IFIBYNE-UBA-CONICET) and Dept. Fisiologia, Biologia Molecular
y Celular, Fac. Ciencias Exactas y Naturales, Univ. Buenos Aires,
Buenos Aires, AR

Alternative splicing plays key roles in determining tissue- and species-
specific differentiation patterns, and in hereditary disease and cancer. The
emerging evidence places alternative splicing in a central position in the flow
of eukaryotic genetic information in that it can respond not only to various
signalling pathways that target the splicing machinery but also to the co-
transcriptional control by transcription factors and chromatin structure.

Regulation of alternative splicing by transcription elongation can occur via
changes in the RNA polymerase II (RNAPII) molecule itself or in chromatin
structure. The first mode is illustrated by the effects of DNA damage
caused by UV irradiation on alternative splicing. The UV effect is caused
by a systemic response to damaged DNA but not to the damage of the DNA
template in cis. DNA damage causes inhibition of RNAPII elongation due
to hyperphosphorylation of its carboxy terminal domain. We will also show
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how slow RNAPII elongation can either up- or downregulate the inclusion
of cassette exons, depending on the nature of the alternative exon.

The second mode involves changes in chromatin structure linked to
specific histone modifications. We will discuss how the deployment of
either permissive (H3K9Ac) or repressive (H3K9me2 and H3K27me3)
marks differentially regulate alternative splicing. We will also show that
transfection of cells with siRNAs targeting intronic sequences regulates
splicing of neighbouring alternative exons. These nuclear effects of
siRNAs on splicing require the Argonaut protein AGO1. Using ChIP-seq
with anti AGO1 antibodies, we found that about 80% of AGO1 targets are
associated to active transcriptional enhancers. This association seems to
be mediated by enhancer RNAs and to be more prominent in intragenic
enhancers. Our experiments revealed that enhancer-bound AGO1 is linked
to the control of constitutive and alternative splicing.

Conferencia Premio Joven Investigador
SEBBM-BIOTOOLS: a la actividad
cientifica en Espana /
SEBBM-BIOTOOLS Young Award
Lecture: for scientific work in Spain

CcPO7
Metabolic role of p53: something more than

a tumour suppressor

Rubén Nogueiras Pozo

Center for Research in Molecular Medicine and Chronic Diseases
(CIMUS), Universidad de Santiago de Compostela, Santiago de
Compostela, ES

p53 is a tumour suppressor that belongs to a family of transcription factors
constituted by p53, p63 and p73. p63 and p73 are functional homologs of p53
sharing high sequence and structural similarities. Alterations in metabolism
are crucial for tumour progression and tumour cell survival, and p53 is
involved in the control of certain metabolic and cellular dysfunctions. In
this talk we will see the role of p53 in the development of hepatic steatosis
independent of tumour incidence. Gain- and loss-of-function experiments
for hepatic p53 have led to a novel molecular pathway playing a key role
in lipid metabolism in liver.

Simposio plenario Ibérico / Iberian
Plenary Symposium
“The RNA world” (Sesion / Session 2.1)

CPO8
Viroids and the RNA world

Ricardo Flores Pedahuye
Instituto de Biologia Molecular y Celular de Plantas (IBMCP),
CSIC-Universidad Politécnica de Valencia, Valencia, ES

The finding that RNA can store genetic information (as in many viruses)
and express it (as in ribozymes), led to propose that this macromolecule
appeared before DNA and proteins, which ultimately took over these
functions and consigned RNA to (apparently) subordinate roles. In other
words, “in the beginning was the RNA” and life emerged on Earth in
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an RNA world. Have molecular remnants of this early world reached
our present world? The unique features of viroids, tiny RNAs that infect
plants and often incite disease, make them excellent candidates for being
survivors of the RNA world. Specifically: i) viroids fulfill the structural
criteria predicted for primitive replicons, including small size (250-400 nt)
imposed by error-prone replication, G+C-rich content to increase replication
fidelity, structural periodicity for modular assembly into enlarged genomes,
compact folding to afford chemical resistance, and circularity to ensure
complete replication without genomic tags, ii) from a functional standpoint
viroids lack protein-coding ability but some “encode” ribozymes, thus
showing they are catalytic RNAs, the smoking gun evidence expected for
inhabitants of the RNA world, iii) the three catalytic activities mediating
rolling-circle replication of viroids, RNA polymerization, cleavage
and ligation, can be provided by natural or artificial ribozymes, making
replication possible in a protein-free world, and iv) feasible evolutionary
routes can be envisaged for transition of the primordial viroids from the
RNA world to the DNA/protein world, wherein they lost some abilities and
became the plant parasites we now know.

References

Diener T.O.: Proc Natl Acad Sci USA 1989; 86: 9370-74.

Flores R., Gago-Zachert S., Sanjuan R., Elena S.F.: Annu Rev Microbiol
2014; 68: 395-414.

Simposio plenario Ibérico / Iberian
Plenary Symposium
“The RNA world” (Sesion / Session 2.2)

CP0O9
The RNase world

Cecilia Maria Arraiano
ITQB-Instituto de Tecnologia Quimica e Bioldgica - Universidade
Nova de Lisboa, Oeiras, PT

The continuous degradation and synthesis of RNAs not only give rise to
the metabolic changes that are required as cells grow and divide but also
rapid adaptation to new environmental conditions. The accessibility of sites
for degradation depends on several factors, including RNA higher-order
structure, protection by translating ribosomes and polyadenylation status.
Furthermore, RNA degradation mechanisms have shown to be determinant
for the post-transcriptional control of gene expression.

Ribonucleases (RNases) mediate the maturation, turnover and quality
control of all types of RNA. RNases act in different pathways to execute
the maturation of rRNAs and tRNAs, and intervene in the decay of
many different mRNAs and small noncoding RNAs (sRNAs). RNases
can be divided into endoribonucleases that cleave the RNA internally or
exoribonucleases that cleave the RNA from one of the extremities.
Ribonuclease II-like enzymes (like RNase II, RNase R, SOV, Dis3/Rrp44,
Dis3L1 and Dis3L2) are exoribonucleases that degrade single-stranded
RNA from its 3" end releasing ribonucleoside 5 -monophosphates. These
exoribonucleases can act independently or as the catalytic component of
the exosome, an essential RNA-degrading protein complex. RNase II-like
enzymes are found in all three domains of life. They are often essential
for growth, involved in virulence mechanisms, can be developmentally
regulated, and mutations have been linked with mitotic control and cancer.
Proteins with RNB/RNase II domains like the DIs3-like proteins have been
increasingly related with DISeases. We have constructed many mutants,
characterized the role of these 3° exoribonucleases in the degradation
of mRNAs and noncoding RNAs and revealed new degradation
pathways. Recently we have shown that Dis3L2 degrades preferentially
polyuridylated RNAs and its mode of action discloses a novel 3'-5" RNA
degradation pathway in eukaryotes, alternative to degradation by Xrnl and

exosome. The biological significance of the RNase II family of enzymes
will be discussed.

In summary, in this lecture it will be demonstrated that RNases act as a
global regulatory network extremely important for the regulation of RNA
levels and cellular metabolism.

Conferencia plenaria FEBS /
FEBS National Lecture

CP10
Adipose tissue expandability, lipotoxicty and the

metabolic syndrome

Antonio Vidal-Puig

University of Cambridge, Metabolic Research Laboratories,
Wellcome Trust-MRC Institute of Metabolic Science, Addenbrooke’s
Hospital, Cambridge, UK

The link between obesity and type 2 diabetes is clear on an epidemiological
level, however the mechanism linking these two common disorders is not
well defined. One hypothesis linking obesity to type 2 diabetes is the
adipose tissue expandability hypothesis. The adipose tissue expandability
hypothesis states that a failure in the capacity for adipose tissue expansion,
rather than obesity per se is the key factor linking positive energy balance
and type 2 diabetes. All individuals possess a maximum capacity for
adipose expansion which is determined by both genetic and environmental
factors. Once the adipose tissue expansion limit is reached, adipose tissue
ceases to store energy efficiently and lipids begin to accumulate in other
tissues. Ectopic lipid accumulation in non-adipocyte cells causes lipotoxic
insults including insulin resistance, apoptosis and inflammation. This
article discusses the links between adipokines, inflammation, adipose tissue
expandability and lipotoxicity. Finally, we will discuss how considering the
concept of allostasis may enable a better understanding of how diabetes
develops and allow the rational design of new anti diabetic treatments.

Conferencia plenaria Niemeyer /
Niemeyer Plenary Lecture

CP11
The art of war: Virus subversion of the host

protein synthesis machinery

Marcelo Lépez-Lastra

Laboratorio de Virologia Molecular, Instituto Milenio de Inmunologia
e Inmunoterapia, Dept. Infectologia e Inmunologia Pediatrica,
Escuela de Medicina, Pontificia Universidad de Chile, Santiago, CL

Viruses are obligate intracellular parasites and depend on cells for their
replication. They have however evolved mechanisms to ensure that their
replication can be achieved in an efficient manner. The expression of viral
proteins is frequently subject to regulation at the level of protein synthesis.
The primary target of such control is normally the initiation step of protein
synthesis. Indeed, during the early stages of infection, viral mRNAs
compete with their host counterparts for the protein synthetic machinery.
To circumvent this competition viruses have evolved diverse strategies to
ensure that the host ribosomes are selectively recruited to the viral mRNAs.
This work will highlight some of the strategies used by viral mRNAs to
subvert the host translational machinery special focus will be given to the
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mechanisms used by RNA viruses of high medical relevance such as HIV-1,
HCYV, and Hantaviruses.

Funding: FONDECYT 1130270, FONDECYT 1130357, P09/016-F de
la Iniciativa Cientifica Milenio del Ministerio de Economia, Fomento y
Turismo.

Conferencia Premio Cientifico Margarita
Lorenzo (Fundacioén Lilly) / Award Lecture
Margarita Lorenzo (Fundacion Lilly)
Mejor comunicacién sobre diabetes,
obesidad y regulacion metabdlica / Best
communication on diabetes, obesity and

metabolic regulation

CP12

Nota: La ganadora del Premio Cientifico Margarita Lorenzo (Fundacion
Lilly) 2015 es la comunicacion P17m-8 (Gene therapy with insulin receptor
isoform A as an approach for the treatment of type 2 diabetes) cuya autora
presentadora es Sabela Diaz-Castroverde Vicario, del Departamento de
Bioquimica y Biologia Molecular II, Facultad de Farmacia, UCM. CIBER
de Diabetes y Enfermedades Metabolicas Asociadas (CIBERDEM),
ISCIII, MOIR, Madrid, ES.

[Véase comunicacion en seccion de Posters.]

Conferencia plenaria SEBBM /
SEBBM Plenary Lecture

CP13

Stem cell-niche interactions in the adult brain
Isabel Farifas

Dept. Biologia Celular and CIBERNED, Facultad de Ciencias
Bioldgicas, Universidad de Valencia, Burjassot, ES

Stem cells are found at specific locations within adult tissues suggesting
that the microenvironment or niche in which they reside is essential for
their regulated behavior and lifelong maintenance. In the adult mammalian
brain, neural stem cells continuously generate neurons that functionally
integrate into circuits in restricted regions. These endogenous neural stem
cells may also represent a reservoir of cells that can be harnessed for
brain repair, as well as cells that can become dysregulated in pathological
states or during aging. Neural stem cells dynamically regulate their
numbers and cell output under homeostasis and in response to injury by
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integrating cell intrinsic mechanisms and niche signals. The work in our lab
combines morphological studies with the search for molecular mechanisms
underlying the dynamic regulation of adult neural stem cells in their in vivo
niche. The adult brain subependymal niche, located in the wall of the lateral
ventricles, contains a relatively quiescent population of self-renewing
astrocyte-like neural stem cells which continually produce new neurons.
Within the specialized microenvironment in which these stem cells reside,
different elements appear to play an important role in the regulation of
their behavior, including innervation, irrigation, and the cerebrospinal fluid
of the lateral ventricles. Subependymal neural stem cells have access to
these different compartments, but the signalling pathways involved are still
under investigation. We will present our most recent data on intrinsic and
extrinsic regulators of neural stem cell quiescence and activation.

Funding: MINECO (SAF, CIBERNED, TERCEL) and Generalitat
Valenciana. Work in the laboratory of LF. is supported by the Botin
Foundation and the Santander Bank.

Conferencia de clausura / Closing Lecture
Fundacién Ramén Areces

CP14
Exploring the metabolism of proliferating cells:

are cancer cells any different?

Salvador Moncada

Director of Cancer Sciences, University of Manchester. Manchester
Cancer Research Centre, Manchester, UK

Cell proliferation is accompanied by an increase in the utilization of
glucose and glutamine. The proliferative response is dependent on a
decrease in the activity of the ubiquitin ligase anaphase-promoting
complex/cyclosome (APC/C)-Cdhl which controls Gl- to-S-phase
transition by targeting degradation motifs, including the KEN box. This
occurs not only in cell cycle proteins but also in the glycolysis-promoting
enzyme 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase isoform
3 (PFKFB3), as we have demonstrated in cells in culture as well as in
proliferating human T lymphocytes. Moreover, we have found that
glutaminase 1 is a substrate for this ubiquitin ligase and appears at the same
time as PFKFB3 in proliferating cells. Glutaminase 1 is the first enzyme in
glutaminolysis and converts glutamine to glutamate, yielding intermediates
for cell proliferation. Thus APC/C-Cdhl1 is responsible for the increased
utilization not only of glucose but also of glutamine and, as such, accounts
for the critical step that links the cell cycle with the metabolic substrates
essential for its progression. A further degree of control is provided by
a second ubiquitin ligase — SCF (Skp1/CUL-1/F-box protein)-B-TrCP —
which causes the disappearance of PFKFB3 during late G1/S. Thus the
presence of PFKFB3 is tightly controlled to ensure the upregulation of
glycolysis at a specific point in G1. The relevance of these observations
to understanding of the proliferative and metabolic changes that occur in
normal and in cancer cells will be discussed.
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S1.1. Simposio BIOPOLIS sobre
microbioma digestivo /
BIOPOLIS symposium on the
digestive microbiome

S1.1-1

Human microbiomes and health

Alejandro Mira

Fundacién FISABIO, Centro Superior de Investigacion en Salud
Pdblica, Valencia, ES

Bacteria inhabiting the human body play important roles for health that
are still not fully understood. Those bacteria inhabit our gut, respiratory
tract, skin, oral cavity, urinary tract, etc, and can be considered as an
organ whose function needs to be elucidated. An important fraction of the
human-associated microbiota has not been cultured and therefore the use
of DNA- and RNA-based techniques has revolutionized the research in
the field. Metagenomics is the study of all genes present in the bacterial
community obviating the need for culture and the recent development
of second-generation sequencing techniques has allowed researchers to
describe the composition and genetic repertoire of the human microbiome
to an unprecedented level of detail. We have applied these techniques to
describe the microbiota associated to the respiratory tract, the human breast
milk, the gut, the stomach and specially the oral cavity, where we have
identified a new bacterial species, named Streptococcus dentisani, which
appears to protect the teeth against dental caries by killing oral pathogens
and buffering acidic pH. Other microbiome research has allowed us to study
susceptibility to stomach ulcer and to identify bacteria that can serve as
biomarkers of colorectal cancer. Finally, the combination of flow-citometry
and cell sorting with massive sequencing has served us to identify the
bacteria recognized by different antibodies in the oral cavity, the gut and
the breast milk. Thus, the combination of these techniques will serve to
unravel the function of our microbial partners in health and disease, with
important implications for clinical practice. In the future, if the cost and
data analysis problems are solved, I envisage routine microbiome tests with
multiple diagnostic purposes.

S1.1-2

The microbiome as a potential source of drugs
Bernat Ollé
Vedanta Biosciences y PureTech Ventures, Boston, US

Commercialization of drugs that modulate the human microbiome
holds enormous promise for treatment of infectious, autoimmune, and
metabolic diseases, as highlighted by the success of fecal transplantation
trials for treatment of C. difficile infections and promising results in
IBD. It also poses some unique scientific, translational and regulatory
challenges. While modulation of the microbiome has already been
explored in some ways by food and supplement companies, approaches
based on probiotics have met with limited clinical success and generally
lack a pharmacological rationale. In contrast, fecal transplantation has
shown clinical success but lacks a clear path to commercialization due
to a number of development and regulatory challenges. Drugs based on
bacterial consortia (characterized communities of limited numbers of live
organisms) could potentially retain some of the beneficial attributes of
fecal transplants while being amenable to development as pharmaceutical-
grade agents. I will present an example of Vedanta’s efforts to develop
first-in-class bacterial consortia immunotherapies rationally selected
based on pharmacological properties.

S1.1-3

The early microbiome, probiotics and health
Rocio Martin
Danone Nutricia Research, Singapore, SG

The gut microbiota, and particularly its origins in neonates, its evolution
across the lifespan and its role on health and disease has become a topic
of great interest in the recent years. The microbial colonization of the
infant gut plays a key role in immunological and metabolic pathways
and alterations of this process have been associated with an increased
susceptibility to diseases later in life. It is therefore critical to gain in-depth
insights on how the early colonization process occurs and what are the key
factors in early life that can be of long term importance.

It has been previously thought that the in utero environment was largely
sterile and that the fetus was not colonized with bacteria until the time of
birth. Increasing evidence such as the presence of bacteria in the placenta,
meconium or cord’s blood suggests that the origin and establishment of the
neonatal gut microbiota begins well before delivery. This initial exposure to
an antenatal source of bacteria is followed by a postnatal exposure occurring
during and shortly after birth; where a larger inoculum is transferred during
vaginal delivery (fecal and vaginal microbiota) and breastfeeding (human
milk microbiota). Live bacteria are found in human milk and seem to be a
key source of bacteria for the infant gut. However, besides providing the
bacterial inoculum, human milk also contains a large amount and variety of
complex oligosaccharides, which stimulates the growth of certain bacteria
in the infant gut, strongly influencing the colonization process.

Besides mode of delivery (vaginal birth vs cesarean section) and type of
feeding (human milk vs formula feeding), other factors such as gestational
age, introduction of solid foods, environmental factors (urban vs rural;
presence of pets or siblings) and antibiotic treatment are known to influence
this process. Clues from epidemiological studies have shown associations
between these factors and long-term health implications.

The latest insights suggest that other factors such as maternal microbiota,
diet, health status and perinatal antibiotic use are of relevance and would
need to be taken into consideration when designing intervention strategies
in early life to prevent later-life disease.

S1.1-4
From basic to applied research: lessons from the

human microbiome projects

Chaysavanh Manichanh

Grupo de Fisiologia y Fisiopatologia Digestiva, Vall d'Hebron Institut
de Recerca (VHIR), Barcelona, ES

Over the last decade, the limitations of culture-based methods have been
overcome thanks to Next Generation Sequencing techniques, allowing
us to understand the microbial gut community in greater depth through
the study of microbial genes or full genomes, called metagenomics. To
catalyse the filed, the NIH and the European Commission have launched,
in 2008, the Human Microbiome and the MetaHIT Projects, respectively.
These initiatives have allowed a deep characterization and a better
understanding of the human gut microbiome in health and disease state.
The human Gl-tract harbours one of the most complex and abundant
microbial ecosystems colonised by more than 100 trillion microorganisms,
which collectively possess hundreds of times as many genes as coded in
the human genome. Although stable over long periods, the composition
and functions of the microbiome may be influenced by a number of factors
including genetics, mode of delivery, age, diet, geographic location and
medical treatments. Dysbiosis, changes in microbiome structure, has been
linked to inflammatory, functional and metabolic disorders such as IBD,
IBS and obesity.
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S1.2. Genémica y metagenomica /
Genomics and metagenomics

S1.2-1
Functional genomics in amphioxus sheds light on

the evolution of vertebrate regulatory landscapes
Ignacio Maeso', Ferdinand Marlétaz®, Juan J. Tena’, Elisa de la
Calle Mustienes’, Rafael D. Acemel’, Piotr Balwierz®, Stéphanie
Bertrand®, Ozren Bogdanovic®, Ibai Irastorza’, Carlos Gémez-
Marin®, Demian Burguera®, Chris D. R. Wyatt’, Jean M. Aury®,
Sophie Mangenot®, Sergio Gonzalez-Diaz', Daniel Aldea’, Beatriz
Albuixech®, Jordi Garcia-Fernandez®, Peter W.H. Holland?, Ryan
Lister®, Damian P. Devos', Boris Lenhard®, Manuel Irimia’, Héctor
Escriva®, José Luis Gémez-Skarmeta®

ICentro Andaluz de Biologia del Desarrollo, CSIC-Universidad
Pablo Olavide, Sevilla, ES, ?Department of Zoology, University of
Oxford, Oxford, UK, *Department of Molecular Sciences, Institute
of Clinical Sciences, Faculty of Medicine, Imperial College London
and MRC Clinical Sciences Centre, Londres, UK, “UPMC Univ Paris
06, CNRS, UMR 7232, BIOM, Observatoire Océanologique de
Banyuls sur Mer, Banyuls sur Mer, FR, °The University of Western
Australia, Crawley, AU, °Departament de Genética, Universitat

de Barcelona, Barcelona, ES, "Centre for Genomic Regulation,
Barcelona, ES, ®Commissariat & I'Energie Atomique, Institut de
Génomique, Genoscope, Evry, FR

Evolution of animal morphology largely depends on changes in the
expression patterns of developmental genes. These genes are controlled by
a large number of cis-regulatory elements that are distributed in extended
genomic territories and are organized in 3D chromatin structures known
as regulatory landscapes (RLs). However, it is currently unknown how
these RLs originate and evolve and how changes in their architecture may
have impacted the evolution of gene expression and animal body plans.
To understand the evolution and origin of vertebrate regulatory genomic
architecture, we have generated an extensive epigenetic and topological
profiling of the European amphioxus genome, a slow-evolving basal
invertebrate chordate. Using RNA-seq, base-resolution maps of DNA
methylation, ChIP-seq of three histone modifications, 4C-seq of several
developmental loci and ATAC-seq in three different developmental stages,
we identify enhancers, promoters, open chromatin, nucleosome positioning
and 3D chromatin architectures through amphioxus embryogenesis. These
data allow us to identify highly conserved RLs that have maintained their
basic topological organization unchanged since the origin of chordates.
More importantly, we also uncover evolutionary changes in the RL
architecture of several developmental genes, such as the Hox clusters,
suggesting that genomic rearrangements and topological changes in RL
organization played a fundamental role in the invertebrate-vertebrate
transition. Our results provide new insights on how RLs organization
may have impacted gene expression and, ultimately, evolution of animal
morphology.

S1.2-2
Drugging the cancer genome: a bioinformatics

perspective
Fatima Al-Shahrour Nuiiez
Centro Nacional de Investigaciones Oncolégicas (CNIO), Madrid, ES

The paradigm of personalized medicine is the identification of the
appropriate drug for the right patient, using molecular profiles. In Oncology,
it is well established that the anticancer drugs are effective in only a small
subset of patients. Moreover, many of the new targeted therapies inhibit
specific proteins, and they are only effective in tumors that are genetically
altered. Consequently, the success of personalized treatment depends on
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each individual molecular profile, which a priori can be considered as very
heterogeneous.

Here, we present a new computational approach (PanDrugsDB) based
on the analysis and integration of genomic data (mutations, copy number
variations or gene expression levels), with functional data (proteins
essentiality) and pharmacological data. This tool is able to identify those
molecular alterations that drive tumor progression and could be druggable
based on the patient”’s molecular profile, and propose an individualized
therapeutic strategy to guide clinical decision making for cancer patients.
We have tested this approach, in publicly available data (ICGC and TCGA
cancer genome projects) and patient’s tumor genomic data that are analyzed
in our institution as part of CNIO Personalized Medicine initiative.

S1.2-3
Genome reduction process in the establishment

of an endosymbiotic bacterial consortium
Amparo Latorre
Instituto Cavanilles, Universidad de Valencia, Paterna, Valencia, ES

Apart from the obligate endosymbiont from most aphids, Buchnera
aphidicola, many aphids harbor secondary endosymbionts. Among these,
Serratia symbiotica presents one very interesting case for the study
of genome reduction. While in both sequenced representatives from
the Aphidinae subfamily, Acyrthosiphon pisum (Macrosiphini Tribe)
and Aphis fabae (Aphidini tribe), S. symbiotica has a very large genme
(~3.6 Mb and ~2.7 Mb, respectively) and is of a facultative nature, in
the sequenced representatives from the subfamily Lachninae (Cinara
tujafilina, Cinara cedri and Tuberolachnus salignus) it occurs as a
co-obligate endosymbiont. However, the three co-obligate S. symbiotica
inside members of the subfamily Lachninae are indeed very different.
They show strikingly different genome sizes (~2.5 Mb, 1.7 Mb and ~0.6 mb),
localizations (extracellular in C. tujafilina and intracellular in the
other two aphids), and amount of repetitive and “junk” DNA (apparently
leftover from genetic degradation). This gives us a very unique opportunity
to study in detail the different stages that a secondary endosymbiont goes
by in its way to settling down as an obligate intracellular endosymbiont.
We describe in detail the processes of genome shuffling, mobile element
enrichment and loss and genetic and genomic degradation suffered by these
very distinct S. symbiotica. This allows us to contrast and evidence the
different processes that have been proposed to be suffered by a free-living
bacterium undergoing accommodation to the endosymbiotic environment
in an insect host.

S1.2-4
Human complex disease and the causes of

senescence: a genome-wide exploration

Arcadi Navarro', Juan Antonio Rodriguez?

'Evolutionary Biology Institute, CSIC-Pompeu Fabra University,
Barcelona, ES, ?Universitat Pompeu Fabra, Barcelona, ES

Senescence has long been a mystery, with no universally accepted
theory accounting for its ultimate evolutionary causes. The most popular
evolutionary explanation proposed so far is the antagonistic pleiotropy
theory by G. Williams, which poses that mutations that are damaging for
the organism late in life (and, thus, contribute to senescence) might be
favored by natural selection if they are advantageous early in life, resulting
in increased reproductive success of their carriers.

In humans, this theory is consistent with a handful of examples, coming
from certain genes (such as mTOR) or specific conditions (such as
Huntington’s disease or Haemochromatosis), but there has been no
systematic assessment of the impact of antagonistic pleiotropy on human
ageing and disease. Using data from Genome-Wide Association Studies
(GWAS) we quantified the global extent of antagonistic pleiotropy in
our species. We observed a clearly significant excess of cases of early-
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late antagonistic pleiotropy in our genomes. Moreover, we detected that
several independent sets of ageing-related genes are involved in far more
pleiotropies than expected by chance. Finally, we found sound examples of
the action of natural selection in favor of derived genetic variants that fulfill
the predictions of the theory.

S1.3. Estructura / Structure

S1.3-1

Structural and functional insights into
Escherichia coli a2-macroglobulin endopeptidase
snap-trap inhibition

Irene Garcia-Ferrer!, Pedro Aréde?, Josué Gémez-Blanco?, Daniel
Luque®, Stephane Duquerroy”, José Ruiz-Castén?, Theodoros
Goulas', F. Xavier Gomis-Riith*

!Institut de Biologia Molecular de Barcelona, CSIC, Barcelona,
ES, ?Centro Nacional de Biotecnologia, CSIC, Madrid, ES,
3Centro Nacional de Biotecnologia, CSIC, y Centro Nacional de
Microbiologia, Madrid, ES, *Institut Pasteur, Paris, FR

The survival of commensal bacteria requires them to evade host peptidases.
Gram-negative bacteria from the human gut microbiome encode a
relative of the human endopeptidase inhibitor, o,-macroglobulin (a,M).
Escherichia coli a,M (ECAM) is a ~180 kDa multi-domain membrane-
anchored pan-peptidase inhibitor, which is cleaved by host endopeptidases
in an accessible bait region. Structural studies by electron microscopy
and crystallography reveal that this cleavage causes major structural
rearrangement of over half the 13-domain structure from a native to a
compact induced form. It also exposes a reactive thioester bond, which
covalently traps the peptidase. Subsequently, peptidase-laden ECAM
is shed from the membrane and may dimerize. Trapped peptidases are
still active except against very large substrates, so inhibition potentially
prevents damage of large cell-envelope components but not host digestion.
Mechanistically, these results document a novel monomeric “snap-trap”,
which may have been co-opted by bacteria through horizontal gene transfer
from a metazoan host.

$1.3-2
Dynamic interplay between catalytic and lectin
domains of GalNAc-transferases modulates
protein O-glycosylation

Ramon Hurtado-Guerrero

Instituto de Biocomputacion y Fisica de Sistemas Complejos,
Universidad de Zaragoza, Zaragoza, ES

Protein O-glycosylation is controlled by polypeptide GaINAc-transferases
(GalNAc-Ts) that uniquely feature both a catalytic and lectin domain.
The underlying molecular basis of how the lectin domains of GalNAc-Ts
contribute to glycopeptide specificity and catalysis remains unclear. Here
we present the first crystal structures of complexes of GalNAc-T2 with
glycopeptides that together with enhanced sampling molecular dynamics
simulations demonstrate a cooperative mechanism by which the lectin
domain enables free acceptor sites binding of glycopeptides into the
catalytic domain. Atomic force microscopy (AFM) and small angle X-ray
scattering (SAXS) experiments further reveal a dynamic conformational
landscape of GalNAc-T2 and a prominent role of compact structures that
are both required for efficient catalysis. Our model, which links SAXS
data to basic free-energy considerations, indicates that the activity profile
of GalNAc-T2 is dictated by conformational heterogeneity and relies on
a flexible linker located between the catalytic and the lectin domains.

Our results also enlighten how GalNAc-Ts generate dense decoration of
proteins with O-glycans.

S$1.3-3

Structural insights into pneumococcal divisome
Juan Hermoso
Instituto de Quimica-Fisica Rocasolano (IQFR-CSIC), Madrid, ES

Antimicrobial resistance is one of the most serious health threats. The
unceasing evolution of microbial species, under the selective pressure
of antibiotic use, continues to present an urgent and compelling need for
continued robust discovery efforts to find useful, new therapeutic, and
preventative measures.

During homeostasis, including growth, cell wall is simultaneously
biosynthesized and degraded. The cell-wall fragments (muropeptides) have
important messenger functions in bacterial communication, and as signal
molecules. Of special interest is the relationship between cell-wall recycling
and antibiotic resistance in some Gram(-) organisms. The presence of
B-lactam antibiotics is sensed by perturbations in the cytoplasmic pool of
muropeptides, resulting in derepression of the ampC gene that encodes the
AmpC B-lactamase.

Lytic transglycosylases (LTs) initiate the degradative events on cell wall
in a processive manner that forms and releases a special disaccharide
(anhydro-muropeptides) that is internalized by a permease. Once in the
cytoplasm, the reaction of NagZ removes the N-acetylglucosamine moiety
from the dissacharide, which then serves as the substrate for AmpD for
de novo synthesis of PG and as inductor of the expression of 3-lactamase
through regulator AmpR. We have solved the three-dimensional structures
of the enzymatic machineries involved in cell-wall recycling [ 1-3]. Besides,
structural evidences of an allosteric mechanism driving multi-resistance in
MRSA have been provided [4-6]. Along the talk some of these examples
will be explained, stressing the relevance of structural studies in unraveling
physiological function.

References

[1] Martinez-Caballero ef al.: “Reaction products and the X-ray structure
of AmpDh2, a virulence determinant of Pseudomonas aeruginosa”. JACS
2013; 135: 10318-21.

[2] Lee et al.: “Cell-Wall Remodeling by the Zinc-Protease AmpDh3 from
Pseudomonas aeruginosa”. JACS 2013; 12605-7.

[3] Artola-Recolons C. et al.: “Structure and Cell Wall Cleavage by
Modular Lytic Transglycosylase MItC of Escherichia coli”. ACS Chemical
Biology 2014; 9: 2058-66.

[4] Otero et al.: “How allosteric control of Staphylococcus aureus penicillin
binding protein 2a enables methicillin resistance and physiological
function”. PNAS US4 2013; 110: 16808-13.

[5] Fishovitz et al.: “Disruption of Allosteric Response as an Unprecedented
Mechanism of Resistance to Antibiotics”. JACS 2014; 136: 9814-7.

[6] Bouley et al.: “Discovery of Antibiotic (E)-3-(3-Carboxyphenyl)-2-(4-
cyanostyryl)quinazolin-4(3H)-one”. JACS 2015; 137: 1738-41.

S1.3-4

Computational structural analysis and
energetics of protein interactions: identifying
disease-associated residues

Juan Fernandez-Recio
Barcelona Supercomputing Center, Barcelona, ES

One major goal in Structural Biology is to fully comprehend the structural,
energetics and mechanistic details of the hundreds of thousands of protein-
protein interactions that occur in cells. This would be essential to model
complex diseases at molecular level as well as to understand pathological
mutations. In order to fully assess the role of pathological mutations
involving protein-protein interactions, first, we need to expand the number
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of available protein-protein complex structures (currently around 5-6% of all
possible interactions). Many disease-related mutations that are now found
in protein surfaces may affect other interactions yet to discover. Second,
we need to predict the effect of a given mutation on the binding affinity.
Computational docking can complement current experimental efforts in
structural interactomics. Our approach, pyDock, is able to provide structural
models of complexes and help to identify the most important residues for the
interaction, so called hot-spots. In addition, based on the complex structure
or on a model, we have developed methodology to estimate the change in
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binding affinity upon mutation. All these computational tools help to identify
and characterize the residues that could be important in a given interaction
of biomedical interest. Based on them, we have identified relevant functional
aspects of Legionella proteins, such as SidD and VipD, which form specific
complexes with host cell proteins that are key for the infection. We have
also modeled several members of the Heteromeric Aminoacid Transporters
(HET) family, some of which are involved in different pathologies. Based on
our models, we aim to identify new inhibitors of these proteins, which could
be relevant for future therapeutics in cancer.
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S2.1. Respuestas al estrés en
microorganismos y plantas /
Responses to stress in
microorganisms and plants

$2.1-1
Cracking the mechanisms of plant response to

the stress hormone abscisic acid

Pedro L. Rodriguez

Instituto de Biologia Molecular y Celular de Plantas (IBMCP),
CSIC-Universidad Politécnica de Valencia, Valencia, ES

Plant growth is severely impaired by adverse environmental conditions such
as drought, salinity, cold or high temperature, which can reduce average
productivity of crops by 50-80%. Limited water availability is the single
most important factor that reduces crop yield and 70% of global fresh water
resources are currently used by agriculture. Therefore, engineering plants with
enhanced drought tolerance is expected to lead to more sustainable cropping
systems worldwide. Scientists sometimes claim that drought stress is as
complicated to plant biology as cancer is to mammalian biology. However,
decades of research focused to elucidate the molecular mechanisms that
govern plant adaptive responses to drought have been fruitful in providing
molecular insights into the problem. For instance, it is widely recognized that
the phytohormone abscisic acid (ABA) represents a crucial signal for plant
response to drought. ABA signaling leads to regulation of plant water use and
adaptive transcriptional responses to resist drought conditions.

A major breakthrough in ABA perception and signaling occurred with
the discovery of the PYR/PYL/RCAR family of ABA receptors and
the in vitro reconstitution of the pathway. ABA elicits plant responses
through binding to soluble ABA receptors, which constitute a multigene
family. PYR/PYL/RCAR receptors perceive ABA intracellularly and as
a result, form ternary complexes with clade A protein phosphatases type
2C (PP2Cs), thereby inactivating them. This prevents the PP2C-mediated
dephosphorylation of ABA-activated kinases subfamily 2 (SnRK2s),
which results in the activation of a SnRK2-dependent phosphorylation
cascade affecting a high number of targets in the plant cell. Activation of
ABA signaling in this ligand-dependent manner leads to plant protection
during water deficit. We will provide a summary on possible applications in
agriculture of ABA signaling, which are based on fundamental research to
elucidate structural and mechanistic insights of the ABA pathway.

S2.1-2
Roles of the unique regulatory factor PipX in

response to intracellular stress in cyanobacteria
Asuncion Contreras, José |. Labella, Javier Espinosa, Raquel
Cantos, Paloma Salinas

Facultad de Ciencias, Universidad de Alicante, Sant Vicente del
Raspeig, Alicante, ES

The small protein PipX, a receptor of the nitrogen signal transduction
protein PII and best known as the coactivator of the global nitrogen
regulator NtcA, is conserved in cyanobacteria. Detailed functional and
structural information is available for the interactions between PipX and PII or
NtcA proteins, which involve the tudor-like domain of PipX. Formation
of PipX-NtcA and PipX-PII complexes is stimulated and inhibited,
respectively, by 2-oxoglutarate, providing a mechanistic link between PII
signaling and NtcA-regulated gene expression.

Different in vivo and yeast two-hybrid approaches suggest that PipX can
interact with additional proteins from Synechococcus elongatus PCC7942
and transcriptome analyses with pip X mutant strains supported a global
regulatory role for PipX, further suggesting that the NtcA regulon is just part
ofa very large PipX modulon and that there must be additional transcriptional

regulators interacting with PipX in response to specific intracellular signals.
Identification and elucidation of the regulatory mechanisms used by PipX to
transduce stress signals in cyanobacteria is the present goal.

$2.1-3
Programmed cell death uses similar pathways in

plants and humans

Irene Diaz-Moreno, Katiuska Gonzélez-Arzola, J. Blas Moreno-Beltran,
Alejandra Guerra-Castellano, Carlos A. Elena-Real, Francisco
Rivero-Rodriguez, Sofia M. Garcia-Maurifio, Antonio J.
Diaz-Quintana, Miguel A. De la Rosa

IBVF - cicCartuja, Universidad de Sevilla - CSIC, Seville, ES

Programmed cell death (PCD) is a fundamental event for the development
of multicellular organisms. In mammalian cells, early events in PCD involve
the release of cytochrome ¢ (Cc) from mitochondria to the cytoplasm to act
at the first stages of the apoptotic process, playing a key role in assembling
the apoptosome. In plants, PCD is part of a general process named
hypersensitive response, where Cc is also released into the cytosol but its
role in PCD remains veiled. Such highly conserved cytoplasmic location
of Cc upon apoptotic stimuli lead to think of a common link for PCD in
evolutionarily distant species, like humans and plants.

To better understand the role of Cc in the onset of PCD in both humans and
plants, a proteomic approach based on affinity chromatography with Cc as
bait was used. Upon combining this approach and Bimolecular Fluorescence
Complementation (BIFC), a total of 8 human and 9 plant new proteins
interacting with Cc under PCD were found [1-3]. These new PCD Ce-partners
are involved in protein folding, translational regulation, oxidative stress, DNA
damage, energetic and mRNA metabolism. Strikingly, some of the novel
human Cc-targets are closely related to those for plant Cc, indicating that the
evolutionarily well-conserved cytosolic Cc — appearing in organism from plant
to mammals — interact with a wide range of targets on PCD.

Our model suggests that human and plant Cc interacts with pro-survival,
anti-apoptotic proteins after its release into the cytoplasm. Then, Cc may
interfere with cell survival pathways and unlock PCD in order to prevent
the spatial and temporal co-existence of antagonist signals.

Acknowledgements. This work has been sponsored by the Spanish Ministry
of Economy and Competiveness (BFU2012-31670), the Ramon Areces
Foundation and the Regional Government of Andalusia (BIO198).
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$2.1-4
Phosphate sensing in the response of plants to

phosphate starvation

Maria Isabel Puga, Isabel Mateos, Laura de Lorenzo, José Manuel
Franco-Zorrila, Vicente Rubio, Antonio Leyva, Javier Paz-Ares
Centro Nacional de Biotecnologia (CNB-CSIC), Madrid, ES

The phosphate (Pi) starvation rescue system, especially from bacteria and
yeast, has served as an emblematic model for studies of the regulation of
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gene activity since the beginning of molecular genetics. In plants, this
system gained additional interest from the realization of its potential
application towards improving P acquisition and use in crops; reduction
of P-fertilizer use has emerged as a major issue in sustainable agriculture,
given the serious environmental problems associated with excess use and
the non-renewability of P-resources. Considerable information on the
components of the Pi starvation signaling pathway has been gathered since
the beginning of this century.

Major accomplishments include 1) the identification of PHR 1 and related TF
as master regulators of Pi-starvation responses, ii) identification of miRNA
as mobile signals in Pi signaling, and iii) identification of Pi starvation-
induced riboregulators of miRNA activity, based on target mimicry, or
activating translation of specific mRNAs. Despite this progress, very
little is known of how Pi is sensed and of the early steps in Pi starvation
signaling. In this communication we will report on the identification of
SPXI1, a Pi starvation nuclear acts a direct Pi-dependent inhibitor of PHR1
master regulator. We show that the Pi dependence of SPX1 activity is not
only in vivo, but can also be recapitulated in assays with purified proteins
in vitro, indicating that Pi directly acts as a signal and that SPX1 is a
component of the plant Pi sensor system.

S2.2. Estrés celular / Cellular stress

$2.2-1
Oxidative stress as a key mechanism of human

disease

Federico Pallardé

Facultad de Medicina y Odontologia, Universidad de Valencia,
Valencia, ES

Oxidative stress (OS) is defined as an imbalance between prooxidant
and antioxidant substances. Although we will address oxidative stress in
human disease OS cannot be considered always a pathological situations
since it is also present under many physiological circumstances at the
subcellular, cellular and organismal level. In human disease OS could be
present both as a trigger or primary etiological cause of the disease or as a
part of the physiopathological process being a secondary character of the
deleterious process that would aggravate the disease. In any case OS, and
the possibility to prevent it, could be a key factor in the outcome of the
illness. We will present a number of examples of both situations where
primary or secondary sources of OS are important in the progression of
the disease. Generally, increases in the production of OS are associated
to acute or chronic inflammatory diseases like mitochondriopathies or
ischemic-reperfusion injuries in tissues. By other hand, a decrease in the
antioxidant response due to genomic deregulation or to changes in the
epigenetic control could be also the primary reason to induce an oxidative-
stress related process. Septic shock, Down syndrome, Friedreich ataxia
or A number of drugs and chemical manipulations have succeeded
in preventing OS, special at the cellular and tissue level. However, in
general terms, the pharmacological interventions to prevent or impair
OS in human disease have been disappointing from the medical point of
view. This and other related matter will be discussed in the presentation.

$2.2-2
TNFo/TNFR2 and skin protection against

endogenous oxidative stress
Victoriano Mulero
Facultad de Biologia, Universidad de Murcia, Murcia, ES

Tumor necrosis factor oo (TNFa) is a multifunctional cytokine that mediates
key roles in acute and chronic inflammation, antitumor responses and
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infection. Enhanced TNFo synthesis is associated with the development
of autoimmune and chronic inflammatory diseases, including psoriasis and
inflammatory bowel disease (IBD). Although the inhibition of TNFa in these
diseases has been remarkably successful, numerous studies have reported new-
onset psoriasis, or worsening of existing psoriasis, following TNFa. antagonist
therapy in patients. Additionally, the antioxidant levels and the oxidative stress
biomarkers have also been found to correlate with the disease severity and
the extent of inflammation in psoriasis and IBD patients. We have used the
unique advantage of the zebrafish embryo for in vivo imaging and cell tracking
to demonstrate that the genetic depletion of Tnfa or Tnft2, but not Tnfrl,
caused skin inflammation through the activation of an H,O,/NF-kB/Duox]1
positive feedback inflammatory loop. Pharmacological and genetic inhibition
experiments demonstrate for the first time in vivo a direct activation of
NF-kB by H,0, in both acute and chronic inflammation. Strikingly, DUOX1
was also strongly induced in the skin lesions of psoriasis patients. Collectively,
our results may explain the new-onset psoriasis associated to anti-TNFo
therapies, reveal a crucial role of DUOX1-derived H,0, in skin inflammation
and could establish new therapeutic targets for chronic inflammatory diseases.

$2.2-3
Metabolic-redox adaptations of neurons

and astrocytes to neurotransmission

Juan Pedro Bolafios', Angeles Almeida®

!Instituto de Biologia Funcional y Genémica (IBFG), Universidad
de Salamanca-CSIC, Salamanca, ES, ?Hospital Universitario de

Salamanca, Instituto de Investigacion Biomédica de Salamanca
(IBSAL), Salamanca, ES

Energy and redox conservation in the brain requires metabolic cooperation
between distinct cell types. We have identified mechanisms and factors that
maintain cell-specific programs to allow this metabolic-redox collaboration.
Neurons show a high dependence on mitochondrial oxidative metabolism for
survival, whereas astrocytes resistto almost complete inhibition of mitochondrial
respiration. A key factor in this process is PFKFB3 (6-phosphofructo-2-
kinase/fructose-2,6-bisphosphatase-3), an enzyme that promotes glycolysis
by activating its regulatory enzyme PFKI1 (6-phosphofructo-1-kinase).
We demonstrated that PFKFB3 is a substrate of the E3 ubiquitine ligase,
anaphase-promoting complex/cyclosome (APC/C)-Cdhl. By regulating
PFKFB3 protein stability, APC/C-Cdh1 controls the glycolysis versus pentose-
phosphate pathway (PPP) switch, redox status, and survival of neurons.
During glutamatergic neurotransmission, (APC/C)-Cdhl is inhibited leading
to PFKFB3 stabilization, glycolysis activation and PPP inhibition in neurons.
This unavoidably leads to oxidative stress, since the intrinsic antioxidant
defense of neurons is weak. However, the mechanism whereby these cells
are physiologically protected against oxidative damage during glutamatergic
neurotransmission is unknown. We have found that the antioxidant defense
of neurons is repressed owing to continuous protein destabilization of the
master antioxidant transcriptional activator, Nrf2. By contrast, Nrf2 is highly
stable in neighbor astrocytes explaining their robust antioxidant defense
and resistance against oxidative stress. Subtle and persistent stimulation of
N-methyl-D-aspartate receptors (NMDAR) in astrocytes up-regulates a signal
transduction pathway involving p35/Cdk5-mediated Nrf2 phosphorylation and
activation, boosting antioxidant protection of closely spaced neurons. Thus,
intercellular communication through astrocyte NMDAR couples glutamatergic
neurotransmission with neuronal survival.

S2.2-4

Mitochondrial dynamics and cellular stress
Antonio Zorzano

Institut de Recerca Biomeédica (IRB Barcelona), Parc Cientific,
Universidad de Barcelona, Barcelona, ES

Mitochondrial dynamics modulates mitochondrial metabolism, and signaling,
and participates in the maintenance of mitochondrial DNA. Mitochondrial
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fusion is a key process in the mitochondrial dynamics that is catalyzed
by Mitofusins and OPA1 proteins. Mitofusin 2 (Mfn2) participates in the
fusion of the outer mitochondrial membrane. In addition, Mfn2 participates
in the tethering of mitochondrial-endoplasmic reticulum (ER) contact sites.
Mifn2 expression is regulated in tissues. Mfn2 is negatively regulated by
pro-inflammatory factors and lipid availability, and positively by MEF
transcription factors and PGCs nuclear coactivators. Mutations in the MFN2
gene causes Charcot-Marie Tooth type 2A neuropathy. Mfn2 deficiency
causes alterations in mitochondrial and ER morphologies. In addition, Mfn2
loss-of-function causes mitochondrial dysfunction, and a chronic activation
of the unfolded protein response (UPR) in cells and in tissues.

Mifn2 alters the pattern of changes associated to cellular stress. Thus,
induction of ER stress in Mfn2-deficient cells causes massive ER expansion
and excessive activation of all three UPR branches (PERK, XBP-1, and
ATF6). In spite of an enhanced UPR, Mfn2-deficient cells show reduced
activation of apoptosis and autophagy during ER stress, which depends on
enhanced PERK and XBP-1 activities, respectively.

S2.3. Envejecimiento / Aging

S2.3-1

The zebrafish as a model for aging studies

Maria Luisa Cayuela

Telomerase, Cancer and Aging. Instituto Murciano de Investigacion
Biosanitaria, Hospital Virgen de la Arrixaca, Murcia, ES

The zebrafish (Danio rerio) has emerged over the past decade as a major
model system for the study of development due to its invertebrate-like
advantages coupled with its vertebrate biology. This model offers multiple
experimental manipulation advantages over other vertebrate models and,
therefore, it has been recently considered as a potential model for aging,
cancer, and regeneration studies. The study of telomere biology is crucial to the
understanding of aging and cancer. The expression of telomerase and telomere
length are closely related during the entire life cycle of the fish and these two
parameters can be used as biomarkers of aging in zebrafish. A telomerase-
deficient zebrafish show p53-dependent premature aging and reduced
lifespan in the first generation, as occurs in humans but not in mice, probably
reflecting the similar telomere length in fish and humans. Among these aging
symptoms, spinal curvature, liver and retina degeneration, and infertility were
the most remarkable. Although the second-generation embryos died in early
developmental stages, restoration of telomerase activity rescued telomere
length and survival, indicating that telomerase dosage is crucial. Importantly,
this model also reproduces the disease anticipation observed in humans with
dyskeratosis congenita (DC). Thus, telomerase haploinsufficiency leads to
anticipation phenomenon in longevity, which is related to telomere shortening
and, specifically, with the proportion of short telomeres. Furthermore, p53
was induced by telomere attrition, leading to growth arrest and apoptosis.
Importantly, genetic inhibition of p53 rescued the adverse effects of telomere
loss, indicating that the molecular mechanisms induced by telomere shortening
are conserved from fish to mammals. The partial rescue of telomere length
and longevity by restoration of telomerase activity, together with the feasibility
of the zebrafish for high-throughput chemical screening, both point to the
usefulness of this model for the discovery of new drugs able to reactivate
telomerase in individuals with premature aging.

S2.3-2

The loss of adaptive homeostasis in ageing

Kelvin J.A. Davies

Leonard Davis School of Gerontology & Ethel Percy Andrus
Gerontology Center, and Division of Molecular & Computational
Biology, Dept. Biological Sciences, University of Souther California,
Los Angeles, US

Stresses, such as oxidative stress, cause major perturbations of
homeostasis. The classical view of homeostasis considers a single range of
biological capacities, extending above and below a mean value. Thus, we
may consider mean blood pressure for a normal 20 year old female to be
approximately 110/70, with a high end ranging up to 130/80 and a low end
ranging down to 100/60. Over the past two decades, however, studies from
this laboratory (and several others) have demonstrated that in responding
to stress, cells, simple organisms, and even mammals, can temporarily
expand the homeostatic range by undergoing transient adaptation. Such
adaptive responses to stress depend on altered gene expression and are
orchestrated by signal transduction pathways, such as the Nrf2-Keapl
system. Such adaptive pathways allow cells and organisms to cope with
transient changes in (internal or external) environments, and many forms
of stress, including oxidative stress.

Thus, in addition to the normal range of homeostatic capabilities, there is
an additional range of adaptive capacity that I propose should be called
adaptive homeostasis. Importantly, several oxidative stress studies from
this laboratory now show that adaptive homeostasis declines with age
in cells, worms, flies, and rodents; in other words, a decline in adaptive
homeostasis appears to be a normal age-dependent phenomenon. Declining
adaptive homeostatic capacities may make older organisms (and people?)
more susceptible to multiple stresses, and to disease. On the other hand,
declining adaptive homeostasis may be protective against cancer. While
age-dependent declining adaptive homeostasis is still under study, our
research indicates that diminishing Nrf2 responsiveness, and increasing
levels of (competitive?) Nrfl, Bachl, and c-Myc may all play important
roles.

$2.3-3

Muscle stem cell regenerative decline in aging
Eusebio Perdiguero, Laura Garcia-Prat, Pedro Sousa-Victor, Laura
Ortet, Susana Gutarra, Merce Jardi, Vanessa Ruiz-Bonilla, Pura
Muioz-Canoves, Antonio L. Serrano

ICREA and Pompeu Fabra University, CIBERNED, Barcelona, ES

Our group aims to understand the molecular mechanisms controlling
muscle stem cell (satellite cell) functions in skeletal muscle homeostasis
and regeneration, particularly during physiological aging and in muscular
dystrophies. Aging is accompanied by a decline in the homeostatic and
regenerative capacity of all tissues and organs and it is generally associated
with a decline in stem cell function. Muscle aging, in particular, is
characterized by the reduction of tissue mass and function (sarcopenia),
which is also associated with a decline in regenerative ability and a
reduction in resident satellite cell number and function. Work from
different laboratories has demonstrated that both environmental and cell-
autonomous signals alter satellite cell regenerative potential with aging.
We will discuss our recent findings on how extrinsic and intrinsic factors
may similarly contribute to the loss of satellite cell functions in aging and
dystrophy progression.

$2.3-4
Investigating new roles for cellular senescence in

regeneration and cancer
Bill Keyes
Centre for Genomic Regulation, CRG, Barcelona, ES

Senescence is a form of cell cycle arrest that prevents the proliferation
of damaged cells. This state can be reached at the end of the replicative
lifespan of a cell, or induced prematurely in response to oncogenes and
chemotherapeutic drugs. Yet, even while arrested, senescent cells can
interact extensively with their microenvironment through the secretion of
a variety of proteins termed the senescence-associated secretory phenotype
(SASP). This can act to reinforce the arrest, or recruit immune cells to
clear the senescent population. However, in other cases, the SASP can
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favor tissue growth and repair, such as during wound healing, or can even
promote tumor growth. Recently, we identified the existence of senescence
in a non-pathological setting for the first time, identifying the widespread
distribution of senescent cells in the developing embryo. Interestingly, we
identified senescent cells in major signaling centers in the embryo that
play critical roles in tissue morphogenesis and cell fate specification. In
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this setting, we identified an overlap with developmental senescence and
the adult SASP, suggesting a broader more complex physiological role for
senescence and the SASP than currently understood. Here, I will discuss
our ongoing studies investigating the role of cellular senescence and the
SASP in tissue development, regeneration and cancer, with a particular
emphasis on the role of senescence in epithelial tissues.
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S3.1. Mecanismos moleculares de
enfermedad / Molecular disease
mechanisms

$3.1-1
Molecular bases of hypothalamic control of

energy balance

Miguel Lépez

Center for Research in Molecular Medicine and Chronic Diseases,
Universidad de Santiago de Compostela, y CIBERObn, Santiago de
Compostela, ES

The “classical” hypothalamic neuropeptide view of energy balance
has been extensively reviewed and revised during the last few years.
Accumulating evidence indicate that pharmacological and genetic
modulation of lipogenesis de novo in the hypothalamus, through
selective pharmacologic and genetic manipulation ofacetyl-CoA
carboxylase (ACC), AMP-activated protein kinase (AMPK), carnitine
palmitoyltransferase-1 (CPT1), fatty acid synthase (FAS) and malonyl-CoA
decarboxylase (MCD) enzymes, has a severe impact on food intake and
body weight homeostasis. Furthermore, since these manipulations alter
the hypothalamic pool of lipids, such as malonyl-CoA and/or long chain
fatty acids-CoA (LCFAs-CoA), the concept of lipids as signals of nutrient
abundance able to modulate energy homeostasis in the hypothalamus has
recently re-emerged.

Our current investigations have revealed that hypothalamic FAS, AMPK
and CPT-1 expression and activities are modulated by peripheral signals
regulating energy homeostasis, such as ghrelin, estrogens, BMP8b,
GLP1 and thyroid hormones. Our data also identify the hypothalamic
fatty acid biosynthetic pathway as an important physiological mediator
of energy balance of relevance for the understanding and treatment of
obesity.

$3.1-2
Coordinated regulation of the adaptive immune

response by distinct forms of autophagy
Fernando Macian

Department of Pathology and Institute for Aging Studies, Albert
Einstein Medical College, New York, US

Autophagy is a catabolic process that delivers cytoplasmic material to the
lysosomes for degradation to control protein homeostasis and regulate
protein levels in response to specific stimuli. We have shown that in T
cells, different forms of autophagy have key roles in modulating activation-
induced responses and determining T cell fate. This is achieved through
the regulation by macroautophagy and chaperone-mediated autophagy of
the T cell’s energy metabolism and the modulation of signaling pathways
activated downstream of the T cell receptor. As with many other tissues and
organs, the immune system is also affected by age. Immunosenescence is
characterized by a decreased ability of immune cells to mount a productive
response upon exposure to new antigens. Defective autophagy is known
to occur with age in several cell types and tissues, and its dysregulation
underlies many age-associated diseases.

Our data show that the activity of two types of autophagy is severely
reduced in T cells with age, which contributes to the diminished function
observed in those cells. Furthermore, restoration of autophagic activity in
T cells isolated from old mice results in improved function, supporting the
idea that interventions aimed at enhancing autophagy may constitute useful
tools to improve immune function in the elderly.

$3.1-3
Cancer and epithelial plasticity: new clues to

understand metastasis

Amparo Cano

Departamento de Bioquimica, UAM, Instituto de Investigaciones
Biomédicas Alberto Sols, CSIC-UAM, Madrid, ES

Metastasis is a complex process involving several key steps from local
invasion of tumor cells to their final colonization of distant organs. In
carcinomas, epithelial plasticity [i.e., epithelial-mesenchymal transition
(EMT) and the reverse mesenchymal-epithelial transition (MET) processes]
has emerged as a key regulator of several metastatic steps. Since the initial
discovery of Snaill as an EMT transcription factor (EMT-TF) essential for
local invasion much has been learned on the regulation of EMT, including
post-transcriptional regulation of Snail and other EMT-TFs during tumor
progression. We initially described LOXL2 (lysyl oxidase like-2) as a post-
translational regulator of Snaill and an EMT inducer. LOXL2 belongs
to the lysyl oxidase family of secreted proteins involved in the covalent
crosslinking of different components of the Extracellular Matrix (ECM).
However, LOXL2 is involved in a wide range of intracellular functions
including transcriptional repression and chromatin remodeling. LOXL2
is a prognostic factor in squamous cell carcinoma (SCC) and associated
to metastasis in basal-like breast carcinomas. To get further insights into
LOXL2 multifunctional capability in tumorigenesis and metastasis, we
have generated conditional gain- and loss-of-function mouse models for
LoxI2 that are being studied in several tumor contexts, such as mouse skin
carcinogenesis (a model of SCC) and PyMT breast cancer model. The
data obtained indicate a key role of Lox/2 in the negative regulation of
epidermal differentiation of SCC through repression of the Notch pathway,
thus favoring malignant progression. In PyMT breast cancer Lox/2 plays
a prominent role in lung metastasis directly contributing to the generation
of the pre-metastatic niche, independent of changes in ECM stiffness.
These data support a key action of intracellular LOXL2 in the regulation
of epithelial plasticity and metastasis in highly relevant preclinical models.

$3.1-4
Targeting cell-surface glycans in trypanosomal

diseases

Victor M. Castillo-Acosta’, Antonio E. Vidal', Luis M. Ruiz-Pérez’,
Els J.M. Van Damme?, Yasuhiro Igarashi®, Jan Balzarini*, Dolores
Gonzalez-Pacanowska'

!Instituto de Parasitologia y Biomedicina Lépez Neyra, CSIC,
Granada, ES, ?Laboratory of Biochemistry and Glycobiology,
Department of Molecular Biotechnology, Ghent University, Ghent,
BE, *Biotechnology Research Center, Toyama Prefectural University,
Toyama, JP. *Rega Institute for Medical Research, KU Leuven,
Leuven, BE

The protozoan parasite Trypanosoma brucei is the etiologic agent of
African trypanosomiasis or sleeping sickness in humans. The cell surface of
bloodstream forms dwelling in the mammalian host is covered by a densely
packed coat of glycosylphosphatidylinositol-anchored glycoproteins. The
major component of this surface coat is the variant surface glycoprotein
(VSG), a predominantly o-helical, homodimeric antigen. We have explored
the trypanocidal activity of carbohydrate-binding agents (CBAs) that
can potentially bind to the N-glycans of surface glycoproteins impairing
essential cell functions and found that mannose- and N-acetylglucosamine-
binding CBAs efficiently abrogate growth of 7. brucei bloodstream forms
at nanomolar to low-micromolar concentrations. Surface binding of the
mannose-specific Hippeastrum hybrid agglutinin (HHA) resulted in
perturbations in endocytosis, cell cycle alterations and eventual parasite
lysis as determined by flow cytometry and fluorescence microscopy.
Long-term exposure to HHA yielded resistant parasites with reduced CBA
binding and uptake. We provide evidence that these resistant cell lines
present modifications in the glycosylation profile of VSGs as a result of
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genetic rearrangements in the TbSTT3B oligosaccharyltransferase (OST)
gene. The resistance phenotype was associated with the total loss of the
expression of this OST, and a reduction of infectivity and virulence in mice.
Carbohydrate-binding nonpeptidic compounds were also tested and exhibit
pronounced antiparasitic activity both in vitro and in vivo. Thus, specific
glycosylation patterns are important for CBA cytotoxicity and parasite
fitness in vivo and agents binding efficiently to surface glycoproteins
emerge as a new strategy for therapies against African trypanosomiasis.

S3.2. Neurodegeneracion y dano
neuroldégico / Neurodegeneration
and neurodamage

$3.2-1
Alcohol, neuroinflammation and brain

dysfunction

Consuelo Guerri

Laboratory of Cellular Pathology, Principe Felipe Research Center
(CIPF), Valencia, ES

Alcohol abuse can induce brain damage, myelin alterations and can lead
to cognitive dysfunction and even a neurodegeneration. The mechanisms
participating in these effects are uncertain. New evidences indicate the
participation of the innate immunity response in neurodegenerative
disorders. Toll-like receptors (TLRs) and NOD-like receptors (NLRs)
are innate immunity sensors that provide an early/effective response
pathogenic or injury conditions. We have shown, that ethanol by interacting
with membrane /ipid rafts can promote the response of the innate immune
receptors TLR4 in glial cells triggering inflammatory mediators and causing
neuroinflammation and cell death. The critical role of TLR4 signaling in
ethanol-induced brain damage was further shown in in vivo studies, showing
that while chronic ethanol alcohol intake in mice causes microgliosis,
astrogliosis, up-regulates inflammatory mediators (IL-1p, TNF-a, IL-6,
iNOS, COX-2), increases caspase-3 and causes demyelination and cognitive
dysfunctions, TLR4 abolition protects against the ethanol-effects on brain
damage and cognitive dysfunctions. Ethanol can also triggers the activation
of the cytoplasmic immune receptors NLRs or inflammasome, promoting
mitochondria ROS generation, and inducing NLRP3/caspase-1 activation to
trigger IL-1B/IL-18 production and cell death by pyroptosis and apoptosis.
Finally, we observed a crosstalk between NLRP3 and TLR4, since abolition
of TLR4 markedly diminishes ethanol actions on NLRP3 inflammasome
activation and the production of the inflammatory cytokines IL-1B3/IL-18.
Our findings highlight the critical role of the TLR4/NLR3 response in the
neuroinflammation and brain injury and cognitive dysfunctions, caused by
chronic alcohol abuse and binge-drinking during adolescence.

$3.2-2
Cracking the molecular pathogenesis

of Huntington’s disease

José J. Lucas

Centro de Biologia Molecular Severo Ochoa (CBMSO), UAM-CSIC,
Cantoblanco, Madrid, ES

Tauopathies such as Alzheimer’s disease or frontotemporal dementia and
parkinsonism linked to chromosome 17 (FTDP-17) are characterized by
alteration and deposition of the protein tau. Alternative splicing of exon
10 of the tau gene results in isoforms containing either three or four
microtubule-binding repeats (3R and 4R-tau). Discovery of increased
4R/3R ratio in FTDP-17 families with intronic mutations revealed that
such imbalance is sufficient to cause neurodegeneration.
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Huntington’s disease (HD) is a CAG repeat disorders same as the
spinocerebellar ataxias SCA-1, -2, -3, -6, -7, -12, -17, dentato-
rubropallidoluysian atrophy (DRPLA) and spinobulbar muscular atrophy
(SBMA). The CUG repeat disorders include SCA-8 and myotonic
dystrophy 1 (DM1). A key pathogenic mechanism of the latter is the binding
of splicing factors by the mutant CUG transcript leading to alternative
splicing aberrations in multiple genes. It has been recently reported that
CAG repeats sequester the same splicing factors and that aberrant splicing
contributes to the generation of the highly toxic short N-terminal species
of HTT. It is conceivable that additional splicing alterations will contribute
to HD pathogenesis.

Here we report a 4R/3R tau isoform disbalance and increased total tau
in HD subjects together with rod-like tau deposits along neuronal nuclei.
Besides, alterations in the splicing factor SRSF6 coincide with tau-
missplicing. Finally, a role of tau in HD pathogenesis is evidenced by the
attenuation of motor abnormalities of HD transgenic mice in tau knock-out
backgrounds. These data indicate that HD mutation, by altering splicing,
recruits tau as a mediator of toxicity and suggest that therapies aimed to
correct tau in classic tauopathies might also be useful for HD.

$3.2-3
An early pathogenic role of GIUN3A dysregulation

in Huntington’s disease

Isabel Pérez-Otaiio

Centro de Investigacion Médica Aplicada (CIMA), Universidad de
Navarra, Pamplona, ES

Huntington’s disease (HD) is an inherited neurodegenerative disorder
characterized by progressive decline of cognitive and motor function and
psychiatric disturbances. It is caused by an expanded polyglutamine repeat
in the huntingtin protein, but the pathophysiological sequence of events that
trigger early synaptic failure and their connection with later degeneration
of specific neuronal populations are not fully understood. Alterations in
NMDA-type glutamate receptors (NMDARs) have been implicated, yet it
remains unclear how the huntingtin mutation impacts NMDAR function
and whether the alterations are pathogenic.

Recent work from our group has shown that mutant huntingtin re-directs
an intracellular store of juvenile NMDARs to the surface of striatal
neurons by sequestering and disrupting the subcellular localization of the
GluN3A subunit-specific endocytic adaptor PACSIN1, both in cellular
and mouse models and in human HD striatum. GluN3A subunits are
highly expressed during postnatal and juvenile stages, when they tag
immature synapses for elimination, but expression is largely down-
regulated afterwards. We found that aberrant reactivation of GluN3A
expression at adult stages drives continued synapse elimination beyond
the developmentally appropriate time window and plays a key role in
driving HD pathogenesis. Suppressing GIuN3A expression prevented
early electrophysiological abnormalities and progressive synapse loss,
ameliorated symptoms and reduced neuronal death, pointing towards
GluN3A blockade as a promising therapeutic target to slow disease
progression and encouraging efforts to develop GluN3A-targeted
compounds. Importantly, reactivation of GIuN3A expression occurs
not only in HD but in other brain pathologies characterized by spine
dysfunction and loss such as schizophrenia and cocaine abuse.

$3.2-4
Altered lysine acetylation in cognitive

and neurodegenerative disorders

Angel Barco, José Pascual Lopez-Atalaya, Michal Lipinski, Deisy
Guiretti, Luis Miguel Valor

Instituto de Neurociencias (UMH-CSIC), San Juan, Alicante, ES

The acetylation of lysine residues at the histone tails is an epigenetic
modification of the chromatin associated with active transcription. The
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process is regulated by the opposing activities of lysine acetyltransferase
(KAT) and histone deacetylase (HDAC) enzymes and it is thought to play
arelevant role in neuronal plasticity, memory and diverse brain pathologies
ranging from intellectual disability syndromes to neurodegenerative
diseases. Consistent with this view, compounds that inhibit HDAC activity
(HDAC:) have been show to enhance memory in wild-type animals and to
ameliorate cognitive deficits and neurodegeneration in animal models of
neurological diseases. I will present a number of genomic analyses aimed
to elucidate the interplay between transcription and lysine acetylation in
the normal adult brain and in the context of various neurological diseases.

S3.3. Simposio CIBERER sobre
enfermedades raras / CIBERER
symposium on rare diseases

S$3.3-1

Chloride channel dysfunction in leukodystrophies
Raul Estevez
Facultad de Medicina, Universidad de Barcelona, Barcelona, ES

Several forms of leukodystrophies, degenerative disorders affecting the
white matter of the brain, are associated with vacuolization of myelin
sheaths that enwrap axons of central neurons. Two particular subentities
of this disease, megalencephalic leukoencephalopathy with subcortical
cysts (MLC) and leukoencephalopathy with ataxia (LKPAT) can be caused
bu mutations in MLC1, Glial CAM (for MLC) and CICN2 (for LKPAT).
MLCI1 codes for a polytopic membrane protein of unknown function,
GlialCAM is an adhesion molecule and CIC-2 is a chloride channel.
Glial CAM and MLC1 function is related with the regulation of the activity
of the LRRCS8 volume regulated anion channel and also in the regulation of
the localization and the functional properties of the CIC-2 chloride channel.
We will review in this talk our last results about the pathology of these
diseases and how chloride channels contribute to the ionic homeostasis of
the central nervous system.

$3.3-2
Molecular pathogenesis of hereditary axonal

neuropathies

Francesc Palau’, Paula Judrez®, Azahara Civera Tregén®, Manuela
Barneo-Mufioz®, Sara Fernandez Lizarbe®

"Hospital Sant Joan de Déu, U732 CIBERER and Centro de
Investigacién Principe Felipe, Barcelona and Valencia, ES, °U732
CIBERER and CIPF, Valencia, ES, >U732 CIBERER and Centro de
Investigacion Principe Felipe, Valencia, ES

Neuropathies are disorders affecting peripheral nerves. In spite of
hereditary neuropathies are considered rare diseases they represent a broad
group nosological entities, which include motor and sensory neuropathies
recognized as Charcot-Marie-Tooth (CMT) disease, motor forms, and
sensory and autonomic neuropathies. Based on the main cell target, two
variants of CMT may be distinguished: (i) demyelinating forms with
Schwann cell as the primary target (also known as CMT1), and (ii) axonal
forms where the axon in the main target (CMT2). Currently, there are
more than 80 genes/loci associated with CMT and related neuropathies,
showing the enormous genetic heterogeneity and the wide number of
genes and pathways involved in CMT pathogenesis. Schwann cells and
axons constitute a functional structure so interaction between myelin and
axonal structures is a major target of disease. The continuous identification
of novel molecular players provides us examples of how these genes
and proteins are interconnected in common pathways and networks.

This includes most notably: (i) the regulation of the development and
maintenance of the myelin structure, (ii) protein biosynthesis, sorting
and degradation, (iii) endocytosis, membrane, and vesicle and organelle
dynamics, including mitochondria, and (iv) the crucial role of cytoskeleton.
In my laboratory we are interested to understand the role of mitochondria
in axon biology and pathophysiology of inherited neuropathies. Here we
review the putative functions and malfunctions of GDAP1 and mitofusin 2,
proteins expressed in the outer mitochondrial membrane that when mutated
provoke axonal CMT disease, segregating either as autosomal recessive or
autosomal dominant trait.

S$3.3-3

Endoglin involvement in human pathophysiology
Carmelo Bernabeu

Centro de Investigaciones Bioldgicas (CIB-CSIC) and Centro

de Investigacion Biomedica en Red de Enfermedades Raras
(CIBERER), Grupo 707, Madrid, ES

Endoglina es un componente del complejo receptor para el factor de
crecimiento transformante (TGF-B) en células endoteliales, que tiene
importantes implicaciones en la fisiopatologia vascular. Asi, mutaciones
en el gen de endoglina son responsables de la telangiectasia hemorragica
hereditaria tipo 1 (HHT1), una displasia vascular autosomica dominante
asociada con frecuentes sangrados nasales, hemorragias gastrointestinales,
telangiectasias cutaneas, y malformaciones arteriovenosas en pulmon,
higado y cerebro. Por otra parte, se ha postulado un papel patogénico
para los niveles elevados de una forma soluble de endoglina presente
en pacientes embarazadas con preeclampsia, una grave enfermedad que
se presenta con hipertension arterial y proteinuria. Ademas, endoglina
juega un importante papel en angiogenesis y en la homeostasis vascular
y la liberacion de endoglina soluble mediada por la metaloproteasa de
matriz-14 (MMP-14) es capaz de inhibir la angiogénesis tumoral. Debido a
la ausencia de tratamientos efectivos para estas enfermedades, en las cuales
endoglina juega un papel crucial, se han llevado a cabo diversos estudios
para identificar nuevas funciones biologicas de endoglina que puedan
servir como dianas terapéuticas. Hasta ahora, la funcion mas estudiada
de endoglina ha sido la de receptor auxiliar en el complejo receptor de
TGEF-B. Sin embargo, varias evidencias recientes sugieren la implicacion
de endoglina en funciones y vias de sefializacion independientes de TGF-f3.
En este sentido, la endoglina endotelial contiene una secuencia prototipica
RGD que actia como un receptor de adhesion interaccionando con
integrinas leucocitarias y participando en la extravasacion de los leucocitos
durante la inflamacion.

$3.3-4
Discovering compounds that correct human
deficiencies of aromatic amino acid hydroxylases

through different mechanisms

Magnus Hole, Jarl Underhaug, Ming Ying, Knut Teigen, Aurora
Martinez

University of Bergen and K.G Jebsen Center for Neuropsychiatric
Disorders, Department of Biomedicine, Bergen, NO

The family of the aromatic amino acid hydroxylases (AAAHs) is
composed of tyrosine hydroxylase (TH), phenylalanine hydroxylase
(PAH), and the tryptophan hydroxylases (TPH1 and TPH2). The AAAHs
catalyse the hydroxylation of their respective amino acid substrate using
tetrahydrobiopterin (BH4) as cofactor and oxygen as additional substrate.
Mutations in the AAAH genes are associated with neurometabolic and
neuropsychiatric disorders. The use of pharmacological chaperones
to stabilize and promote correct folding of misfolded and unstable
mutants represents a promising therapeutic strategy. We have proven the
pharmacological chaperone concept for phenylketonuria (PKU)-associated
misfolding PAH mutations, and at present we are working on the stabilization
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of TH mutations leading to TH deficiency (THD), a neuropsychiatric disorder
characterized by dysfunctional dopamine synthesis. Furthermore, we have
shown that supplementation with the cofactor BH4 also have activating and
pharmacological chaperone effect in PKU and THD. One of the challenges
in the search of stabilizing compounds is the assessment of their interaction
and function for enzymes sharing similar structures and related catalytic
mechanisms. Hence, we observe that many of the compounds that stabilize
PAH mutants also affect the neuronal members of the AAAH family, TH
and TPH2. In particular, compounds that bind to the active site iron and
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display weak inhibition, competitively towards the cofactor BH4, were
effective in preventing activity loss, however being rather unspecific. We
have therefore initiated the search for more selective drug-like molecules.
We use experimental screening to find hits that increase the thermal stability
and decrease the time dependent loss of the respective enzyme. Consecutive
assays are used to select the most effective compounds with no unwanted
interactions. We have successfully identified and characterized several
compounds that protect TH mutants from inactivation in vitro and in cells
through different mechanisms.
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PO1. Apoptosis / Apoptosis

PO1-1
Is Western blot a good method to check

autophagic flux?

Mario Rodriguez Arribas', R. Gémez-Sanchez?, E. Pizarro-Estrella’,
S.M.S. Yakhine-Diop!, J.M. Bravo-San Pedro®, J.M. Fuentes', R.A.
Gonzélez-Polo*

Centro de Investigacién Biomédica en Red sobre Enfermedades
Neurodegenerativas (CIBERNED), Departamento de Bioquimica

y Biologia Molecular y Genética, Universidad de Extremadura,
Facultad de Enfermeria y Terapia Ocupacional, Caceres, ES,
?Department of Cell Biology, University Medical Center Groningen,
University of Groningen, Groningen, NL, *Equipe 11 labellisée
pas la Ligue Nationale contre le Cancer, Center de Recherche

des Cordeliers, Paris, FR. Sorbonne Paris Cite. Paris, FR. Gustave
Roussy Cancer Campus, Villejuif, FR. Metabolomics and Cell
Biology Platforms, Gustave Roussy Cancer Campus, Villejuif, FR

Analysis of autophagic flux by Western blot (WB) by checking two of the
most important autophagy markers, LC3 and p62 is currently a technique
widely accepted in the scientific community. This study is focused
on addressing possible limitations of this method in the interpretation
of the results depending on the lysis buffer used for protein extraction.
We have tested LC3 and p62 levels by WB in four cell models (mouse
embryonic and human fibroblasts, N27 rat mesencephalic dopaminergic
neurons and SH-SYS5Y human neuroblastoma cells). All of them were
exposed to bafilomycin Al, an autophagy inhibitor, in combination (or
not) with nutrient deprivation to induce autophagy. Cells were lysed by
using four different buffers (nonyl phenoxypolyethoxylethanol (NP-40),
radioimmunoprecipitation assay (RIPA), Triton X-100, and sample buffer
(SB) 1X. Results highlight that WB is not always appropriate for analyzing
and monitoring autophagy and we found conflicting data that hinder the
correct interpretation of the results, especially in relation to p62 levels, at
least in models considered in this work.

M. R.-A. was supported by a FPU fellowship (FPUI3/01237) from
Ministerio de Economia y Competitividad, Spain. R. G.-S. was supported
by a postdoctoral fellowship from the Ramon Areces Foundation, Spain. Dr.
J. M. Fuentes received research support from the Ministerio de Economiay
Competitividad, Spain, CIBERNED (CB06/05/004 and P112/02280). R.A.
G.-P. was supported by a “Contrato de Reincorporacion de Talentos” from
Gobierno de Extremadura, Spain, and she received research support from
Ministerio de Economia y Competitividad, Spain (P114/00170). This work
is possible thanks to Fondo Europeo de Desarrollo Regional (FEDER).
The authors also thank FUNDESALUD for helpful assistance.

P01-2
M1051 mutation of aSNAP increases the
sensitivity to activate apoptosis through

caspase-3 in mouse embryonic fibroblasts
Zahady Dafnée Velasquez Boulet, Maria Paz Mird, Luis Federico
Batiz

Faculty of Medicine, Universidad Austral de Chile, Valdivia, Chile.
CISNe, Universidad Austral de Chile, Valdivia, Chile, Valdivia, CL

a-SNAP is a key protein of the SNARE-mediated membrane trafficking/
fusion machinery. A naturally occurring mutation in a-SNAP, M1051
-known as hyh mutation- causes a disruption of the ventricular zone and
abnormal brain development. In addition, a-SNAP has been recently
described as an anti-apoptotic protein through the Bcl-2. Are the cells
derived from mutant HyH mice more sensitive than the wt to apoptosis
inducers? Could act the disassembly of adherens junction (AJs) proteins as
apoptosis signal? To answer these questions the formation of AJs and the
activation of apoptosis were studied in vivo by fluorescence microscopy
and biochemical studies in wt and hyh mouse embryonic fibroblasts
(MEFs). Death was induced using staurosporine 1 pM. The disassembly
of N-cadherin adherens junctions was induced by calcium chelation with
EGTA.

The results show that in the HyH mutants, compared with the wt, the
p120 protein level is diminished and B-catenin is increased. Consistently,
an abnormal subcellular distribution of p120, B-catenin and N-cadherin
were observed in a-SNAP mutant MEFs. Functional experiments in MEFs
demonstrated that N-cadherin dependent adherens junctions of hyh mice
are more sensitive to EGTA to activate caspase-3 while this effect was not
observed in the staurosporine treatment. Our results suggest that a-SNAP-
mediated membrane trafficking/fusion regulates the formation and/or
stability of N-cadherin-based AJs in MEFs and N-cadherin dependent AJs
plays a key role in the survival of this cells.

Funding: This work was supported by FONDECYT grants 3130756 (to ZV)
and 1141015 (to LFB), Chile.

PO1r-3
Auto-/mito-phagy, adaptive responses

in PINK1-deficient cells

Sokhna M.S. Yakhine Diop', Rubén Gémez-Sanchez?, José M.
Bravo-San Pedro®, Elisa Pizarro-Estrella’, Mario Rodriguez-Arribas®,
Vicente Climent®, Francisco E. Martin-Cano®, Maria E. Gonzélez-
Soltero®, Anurag Tandon’, José M. Fuentes', Rosa A. Gonzalez-Polo*
Centro de Investigacién Biomédica en Red sobre Enfermedades
Neurodegenerativas (CIBERNED), Departamento de Bioquimica

y Biologia Molecular y Genética, Universidad de Extremadura,
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Facultad de Enfermeria y Terapia Ocupacional, Caceres, ES,
°CIBERNED, Departamento de Bioquimica y Biologia Molecular

vy Genética, Universidad de Extremadura, Facultad de Enfermeria

y Terapia Ocupacional, Caceres, ES. Department of Cell Biology,
University Medical Center Groningen, University of Groningen,
Groningen, NL, *CIBERNED, Departamento de Bioquimica y
Biologia Molecular y Genética, Universidad de Extremadura,
Facultad de Enfermeria y Terapia Ocupacional, Caceres, ES. Equipe
11 labellisée par la Ligue Nationale contre le Cancer, Centre de
Recherche des Cordeliers, Paris, FR. Sorbonne Paris Cité, Paris, FR.
Metabolomics and Cell Biology Platforms, Gustave Roussy Cancer
Campus, Villejuif, FR, *Departamento de Anatomia y Embriologia
Humana, Facultad de Medicina, Universidad de Extremadura,
Badajoz, ES, °Departamento de Fisiologia, Facultad de Enfermeria
y Terapia Ocupacional, Universidad de Extremadura, Caceres, ES,
®Seccién de Neurologia, Hospital Virgen del Puerto, Plasencia,

ES, "Tanz Centre for Research in Neurodegenerative Diseases,
University of Toronto, Toronto, Ontario, CA

Mitochondria are one of the most important organelles in cells. Their
dysfunction disturb cellular homeostasis and are implicated in the
pathogenesis of several illnesses, including Parkinson”s disease (PD), a
neurological disorder with a multifactorial etiology. Proteins codified
by PD-related genes (also called PARK genes), like PTEN-induced
putative kinase 1 (PINK1), are linked to mitochondria. Mutations in their
corresponding genes are responsible for mitochondrial dysfunction in
PD. PINKI deficiency modifies mitochondrial morphology and increases
oxidative stress that become harmful further leading to cell death. Autophagy
is a catabolic mechanism involved in clearance and recycling of cellular
components (organelles, proteins...), among others. Thus, to prevent
compromised cellular events in the absence of PINK /, damaged mitochondria
are recycled and degraded by selective autophagy (mitophagy). In this study,
mitophagy and autophagy are upregulated in PINK1-deficient cells to gain
a new adaptive cellular status. Interestingly, overexpression of PINK/ WT
or kinase mutants reduces autophagic response in PINKI-deficient cells,
with similar levels that those observed during basal autophagy in control
cells. Therefore, autophagy and mitophagy are induced to maintain cellular
homeostasis in under stress conditions.

This work was supported by Instituto de Salud Carlos III [P112/02280,
PI114/00170  (co-financed by European Union FEDER funds),
CB06/05/0041]. R.G-S. was supported by a postdoctoral fellowship
from the Ramon Areces Foundation, M.R-A. was supported by a FPU
predoctoral fellowship (Ministerio de Educacion, Cultura y Deporte,
Spain), F.EM-C was supported by a RETICEF [RDI2-0043-0016],
BFU2011-24365 and GR 10009 JEX, A. T. was supported by operating
grants from the Parkinson Society of Canada and Canadian Institutes of
Health Research, R.A.G-P was supported by a talent research contract
(Gobierno de Extremadura, Spain).

PO1r-4 (RO1-7)
A new evolutionary conserved cell-death pathway
between humans and plants: the ensembles

between cytochrome ¢ and 14-3-3 protein family
Carlos Alberto Elena-Real’, Katiuska Gonzalez-Arzola®, Adrian
Velazquz-Campoy?, Antonio Diaz-Quintana’, Miguel Angel De la
Rosa’, Irene Diaz-Moreno*

!Instituto de Bioquimica Vegetal y Fotosintesis, cicCartuja,
Universidad de Sevilla - CSIC, Sevilla, ES, ?Instituto de
Biocomputacion y Fisica de Sistemas Complejos (BIF1), Universidad
de Zaragoza, Zaragoza, ES

Cytochrome ¢ (Cc) is a small, soluble metalloprotein that acts as an electron

carrier between Complex III and IV in the mitochondrial respiration chain.
Under Programmed Cell Death (PCD) conditions, Cc is released from the
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mitochondria into the cytosol, being this process evolutionarily conserved
in organisms ranging from plants to humans. Recent proteomic studies have
shown that upon PCD is triggered, Cc interacts with several protein targets
in the cytosol and in the nucleus, taking part in the cell-death signalosome.
[1-3] One of these new cytosolic human Cc (hCc) targets is the 14-3-3e
protein, whose analogous in plants 14-3-3i.

To get a deeper insight into the features of the hCc/14-3-3e and plant
Cc (pCc)/14-3-3i complexes, we analyzed such interactions by Nuclear
Magnetic Resonance (NMR) and Isothermal Titration Calorimetry (ITC).
The map of perturbed NMR amide resonances from Cc shows a well-defined
binding pattern around the heme crevice for both human and plant ensembles.
In addition, thermodynamic parameters obtained by ITC reveal that the binding
affinities of both complexes are in the mM range. In addition, such interactions
have been validated in vivo by Bimolecular Fluorescence Complementation
(BiFC), using human HEK 293T cells and plant protoplasts.

Altogether, our data suggests a new evolutionarily conserved cell-death
pathway between humans and plants in which Cc and the 14-3-3 protein
family are involved.

References

[1] Martinez-Fabregas J., Diaz-Moreno 1., Gonzalez-Arzola K., Janocha
S., Navarro J.A., Hervas M., Bernhardt R., Diaz-Quintana A., De la Rosa
M.A.: New Arabidopsis thaliana cytochrome c partners: a look into the
elusive role of cytochrome ¢ in programmed cell death in plants. Mol Cell
Proteom 2013; 12 (12): 3666-76.

[2] Martinez-Fabregas J., Diaz-Moreno 1., Gonzalez-Arzola K., Janocha
S., Navarro J.A., Hervas M., Bernhardt R., Veldzquez-Campoy A., Diaz-
Quintana A., De la Rosa M.A..: Structural and functional analysis of novel
human cytochrome c targets in apoptosis. Mol Cell Proteom 2014; 13 (6):
1439-56.

[3] Martinez-Fabregas J., Diaz-Moreno 1., Gonzilez-Arzola K., Diaz-
Quintana A., De la Rosa M.A.: A common signalosome for programmed
cell death in humans and plants. Cell Death Dis 2014; 5: e1314.

PO1r-5
Protective effect of leptin on the apoptosis
of trophoblast explants triggered by high

temperature

Antonio Pérez-Pérez!, Ayelen Toro?, Julieta L. Maymé?,

Isabel Corrales®, José L. Duefias®, Cecilia Varone?, Victor
Sanchez-Margalet!

'Department of Medical Biochemistry and Molecular Biology,

School of Medicine, Virgen Macarena University Hospital, Sevilla,
ES, ?Department of Biological Chemistry, Facultad de Ciencias
Exactas y Naturales, Universidad de Buenos Aires, Buenos Aires,
AR, *Obstetrics and Gynecology Service, Virgen Macarena University
Hospital, Sevilla, ES

Objective: Maternal fever is common during pregnancy and has for many
years been suspected to harm the developing fetus. Whether increased
maternal temperature produces exaggerated apoptosis in trophoblast cells
remains unclear. Since p53 is a critical regulator of apoptosis,we hypothesized
that increased temperature in the placenta produces abnormal expression of
proteins participating in the pS3 pathway and finally Caspase-3 activation.
Leptin, produced by placenta, has demonstrated to promote the proliferation
and survival of trophoblast cells. That is why we aimed to study the possible
role of leptin in preventing the apoptosis triggered by high temperatures, as
well as the molecular mechanisms underlying this effect.

Methods: Fresh placental tissue was collected from normal pregnancies.
Placental explants were exposed to increased temperature (40°C and 42°C)
for different times in the presence or absence of 10 nM leptin. Western
blotting was performed on tissue lysate for protein expression of p53 and
downstream effector proteins: p21, Bax, Mdm-2 and Caspase-3.

Results: Maximal apoptotic effect of high temperature was observed after
3 h incubation of trophoblasts. Protein expression of p53, p21, Bax, Mdm-
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2 as well as of cleaved Caspase-3 was significantly increased in explants
at 40°C and 42°C as compared with explants at 37°C. Conversely, this
increased expression was significantly attenuated by leptin 10 nM at both
40°C and 42 °C.

Conclusions: These data illustrate the potential role of leptin in inhibiting
the excessive apoptosis in villous trophoblasts triggered by high
temperature.

P01-6
Small molecule activation of procaspase-9

induces intrinsic apoptosis in breast cancer cells
Yadira Palacios-Rodriguez’, Tatiana Guevara®, Christian De Ford?
Pablo Lujan?, Ménica Sancho?, Alicia Garcia-Jarefio®, Guillermo
Garcia-Lainez?, Natalia de la Figuera®, Angel Messeguer®, Enrique
Pérez-Paya', Mar Orzaez’

!Laboratory of Peptide and Protein Chemistry, Centro de
Investigacion Principe Felipe and Instituto de Biomedicina de
Valencia, IBV-CSIC, Valencia, ES, ?Laboratory of Peptide and
Protein Chemistry, Centro de Investigacion Principe Felipe,
Valencia, ES, *Department of Biological Chemistry and Molecular
Modeling, IQAC-CSIC, Barcelona, ES

One of the hallmarks of cancer is resistance to natural apoptotic signals as a
result of changes in the expression of key proteins in the apoptotic cascade
or the accumulation of mutations in pro-apoptotic genes. Paradoxically,
cancer cells accumulate several cellular stresses which make them prone
to die if the appropriate pro-apoptotic target is selected. Procaspase-9 is
the initiator protease of the intrinsic apoptosis pathway. We report the
first small molecule procaspase-9 activator with an AC10 in the low
micromolar range. This compound induced apoptosis in breast cancer
cells, even in the absence of Apaf-1. Silencing procaspase-9 considerably
decreased the activity of SG63C9. Furthermore, a mouse orthotopic breast
cancer model demonstrated the anti-tumoral potential of SG63C9 with a
significant reduction in tumor size and metastasis. Therefore, we report for
the first time a direct procaspase-9 activator that produces effective tumor
regression in vivo, demonstrating that procaspase-9 is a viable target for
breast cancer chemotherapy.

PO1-7 (RO1-3)
Unsaturated fatty acids induce non-canonical
autophagy

Mireia Niso Santano’, Jose Manuel Bravo-San Pedro?, Rosa Ana
Gonzélez-Polo, José Manuel Fuentes®, Lorenzo Galluzzi?, Guido
Kroemer?

'Departamento de Bioquimica y Biologia Molecular y Genética.
Facultad de Enfermeria y T.O. Centro de Investigacion Biomédica
en Red sobre Enfermedades Neurodegenerativas (CIBERNED).
Universidad de Extremadura, Céceres, ES, ’INSERM U1138-
Equipe 11 Centre de Recherche des Cordeliers - Gustave Roussy
Comprehensive Cancer Center, Paris, FR

To obtain mechanistic insights into the cross talk between lipolysis and
autophagy, two key metabolic responses to starvation, we screened the
autophagy-inducing potential of a panel of fatty acids in human cancer
cells. Both saturated and unsaturated fatty acids such as palmitate and
oleate, respectively, triggered autophagy, but the underlying molecular
mechanisms differed. Oleate, but not palmitate, stimulated an autophagic
response that required an intact Golgi apparatus. Conversely, autophagy
triggered by palmitate, but not oleate, required AMPK, PKR and JNK1
and involved the activation of the BECN1/PIK3C3 lipid kinase complex.
Accordingly, the downregulation of BECNI1 and PIK3C3 abolished
palmitate-induced, but not oleate-induced, autophagy in human cancer
cells. Moreover, Becn1+/- mice as well as yeast cells and nematodes lacking
the ortholog of human BECN1 mounted an autophagic response to oleate,

but not palmitate. Thus, unsaturated fatty acids induce a non-canonical,
phylogenetically conserved, autophagic response that in mammalian cells
relies on the Golgi apparatus.

P01-8 (RO1-4)
Lifelong function of autophagy in the insulin-like

growth factor 1 mutant inner ear

Sara Pulido’, Rocio de Iriarte Rodriguez?, Lourdes Rodriguez-de la
Rosa®, Marta Magarifios*, Isabel Varela-Nieto®

!Instituto de Investigaciones Biomédicas Alberto Sols, CSIC-UAM,
Madrid, ES, Instituto de Investigaciones Biomédicas Alberto Sols,
CSIC-UAM. CIBERER, Unit 761, Instituto de Salud Carlos 111,
Madrid, ES, Instituto de Investigaciones Biomédicas Alberto Sols,
CSIC-UAM. CIBERER, Unit 761, Instituto de Salud Carlos /1.
IdiPAZ, Instituto de Investigacién Sanitaria, Madrid, ES, *Instituto
de Investigaciones Biomédicas Alberto Sols, CSIC-UAM. CIBERER,
Unit 761, Instituto de Salud Carlos Ill. Departamento de Biologia,
Universidad Auténoma de Madrid, Madrid, ES

Autophagy is a highly conserved catabolic process essential for embryonic
development and adult homeostasis. The autophagic machinery supplies
energy by recycling intracellular components and facilitates the removal
of apoptotic cells.

Here, we report that autophagy-related genes (ATG) Becnl, Atg4g and
Atg$5 are expressed in the mouse cochlea, vestibular system and brainstem
cochlear nuclei from late developmental stages to adulthood. A7g9 was
studied in the mouse cochlea and showed a similar pattern. The presence of
autophagic flux was confirmed by decreased sequestosome 1 (SQSTM1/p62)
and increased relative levels of microtubule-associated protein light chain
3-1I (LC3-II). Inner ear autophagy flux is developmentally regulated and
is lower at perinatal stages than in the adult mouse, where an expression
plateau is reached at the age of two-months, coinciding with the age at
which full functional activity is reached. Expression is maintained in adult
mice and declines after the age of twelve months. LC3B labelling showed
that autophagy was primarily associated with spiral ganglion neurons.
Over time, /gf7 wild type mice showed lower expression of genes coding
for IGF-1 high affinity receptor and the family factor IGF-2 than null
mice. Parallel analysis of autophagy machinery gene expression showed
no significant differences between the genotypes over the lifespan of the
null mice. Taken together, these results show that the autophagy machinery
expression in the inner ear is regulated with age but is not compromised
by the chronic absence of IGF-1. Our data also strongly support that the
up-regulation of autophagy machinery genes is concomitant with the
functional maturation of the inner ear.

P01-9 (RO1-2)
Nuevas funciones génicas en apoptosis y
autofagia identificadas mediante genémica

funcional

Felipe Xosé Pimentel Muifos

Instituto de Biologia Molecular y Celular del Cancer (IBMCC),
CSIC-Universidad de Salamanca, Salamanca, ES

Previamente en el laboratorio hemos disefiado un sistema de alto
rendimiento para identificar funcionalmente moléculas capaces de inducir
diferentes modalidades de muerte celular al ser sobreexpresadas. Este
abordaje se basa en el uso de sistemas roboticos que facilitan el manejo
sistematico de genotecas de cDNA clonadas en vectores de expresion, y en
la transfeccion de los clones en células susceptibles y en combinacion con
GFP. Tras el escrutinio de 135.000 clones de una genoteca humana, hemos
identificado un total de 90 elementos genéticos cuya expresion induce
muerte celular. De forma interesante, aunque la mayoria son capaces de
provocar muerte celular apoptotica, otros inducen formas de muerte celular
morfologicamente atipica, diferentes de la apoptosis.
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Dentro de los clones apoptoticos hemos identificado el transportador
mitocondrial de fosfato. Un trabajo adicional indica que esta molécula
forma parte del poro de transicion de permeabilidad que media la liberacion
de citocromo ¢ y la activacion de las caspasas en algunos paradigmas de
apoptosis. Por otro lado, dentro de los clones atipicos hemos descubierto una
nueva proteina transmembrana denominada TMEMS9. Estudios adicionales
indican que esta molécula induce un fenémeno atipico de autofagia celular
implicado en defensa contra agentes infecciosos, y no parece tener un papel
fisiologico en muerte celular. Por tanto, a través de un sistema no sesgado de
identificacion funcional hemos podido adscribir funciones celulares nuevas,
bien a genes conocidos que previamente no se habian implicado en una
determinada funcion (transportador de fosfato), o a genes nuevos cuya funcion
fisiologica se desconocia por completo (TMEMS59), demostrando el potencial
de este tipo de aproximaciones para anotar funcionalmente el genoma.

P01-10
Papel de PKC5 en la apoptosis inducida

por paclitaxel en el cancer de préstata

M. Luz Flores de Mera’, Carolina Castilla Ramirez!, Jessica Gasca
Bellido!, Rocio Jiménez Guerrero!, Francisco Romero Portillo?,
Maria D. Tortolero Garcia®, Miguel A. Japén Rodriguez®, Carmen
Saez Torres®

!Instituto de Biomedicina de Sevilla (IBiS), Hospital Universitario
Virgen del Rocio/CSIC/Universidad de Sevilla, Sevilla, ES,
2Departamento de Microbiologia, Facultad de Biologia, Universidad
de Sevilla, Sevilla, ES, *Instituto de Biomedicina de Sevilla (IBiS),
Hospital Universitario Virgen del Rocio/CSIC/Universidad de Sevilla
Unidad de Gestion Clinica de Anatomia Patoldgica, Hospital
Universitario Virgen del Rocio, Sevilla, ES

El cancer de prostata es el segundo cancer mas frecuente y la sexta causa
de muerte por cancer en hombres. Los taxanos (paclitaxel y docetaxel)
constituyen la quimioterapia mas empleada en los estadios avanzados del
cancer de prostata hormono-refractario. La PKCS es una serina/treonina
quinasa con funcion controvertida en cancer de prostata ya que, aunque
muchos estudios la relacionan con supresion de proliferacion celular y con
induccion de apoptosis, hay otros que la asocian con supervivencia celular
y respuestas antiapoptéticas. Previamente hemos observado pérdida de
PKC3 en los tumores de prostata mas agresivos y de peor prondstico, por
ello hemos estudiado en dos lineas celulares de cancer de prostata, PC3 y
LNCaP, la influencia de PKC$ en la apoptosis inducida por paclitaxel, el
efecto sobre el ciclo celular y las posibles vias de sefializacion implicadas.
En ambas lineas observamos que en ausencia de PKCS se produce
una parada mas robusta en mitosis tras tratamiento con paclitaxel, un
incremento de los niveles de las proteinas antiapoptoticas Bel-xL y Mcl-1
y una disminucion de la proapoptética Bak, todo ello asociado a una menor
induccion de apoptosis. También hemos observado que el silenciamiento
de PKC9, incrementa el estado de activacion de (3-catenina, una proteina
que regula proliferacion, supervivencia e invasion y que esto, podria
mediar el incremento de la antiapoptdtica Mcl-1 observado en ausencia de
PKC3, a través de una ruta que implica a la Aurora quinasa A, una de las
dianas transcripcionales de (3-catenina, a la Akt y a la GSK3-f. Por tltimo
hemos demostrado que, en células silenciadas para PKCS, la inhibicion
farmacologica de B-catenina o de Akt restaura al menos parcialmente la
sensibilidad a paclitaxel en células PC3 y LNCaP.

PO1-11 (RO1-1)

The interactome of the Bcl-2 protein family
transmembrane domains

M? Mar Orzaez Calatayud', Vicente Andreu-Fernandez', Ainhoa
Genovés', Laura Sanchez-Pérez', Enrique Pérez-Pay4?, Ismael
Mingarro Mufioz®

Centro de Investigacién Principe Felipe, Valencia, ES, ?Centro
de Investigacion Principe Felipe. Instituto de Investigaciones
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Biomédicas (IBV/CSIC), Valencia, ES, *Departamento de Bioquimica
v Biologia Molecular, ERI BioTecMed, Universidad de Valencia,
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The B-cell lymphoma-2 (Bcl-2) protein family has been implicated in the
physiopathology of several types of tumors, such as follicular lymphoma,
chronic lymphocytic and acute myeloid leukemias, colon, melanoma,
breast or prostate cancer.

Bcl-2 proteins control the intrinsic pathway of apoptosis through the
modulation of mitochondrial membrane permeabilization. This protein
family is formed by pro-apoptotic, anti-apoptotic, and BH3-only members.
The equilibrium of interactions among different members defines the final
cellular outcome. The network of Bcl-2 cytosolic domain interactions
has been extensively studied. However, despite a great part of these
interactions take place within the membrane, the contribution of the Bel-2
transmembrane domains (Bcl-TMDs) to generate this network is far from
our current understanding. Due to the relevance of Bcl-2 regulation for
tumor development, unraveling Bcl-TMDs functions will contribute to the
design of novel therapeutic strategies for tumor treatment.

We have recently implemented in our laboratory the biological tools
necessary to study, not only the insertion but also the oligomerization state
of transmembrane domains. Making use of these tools we have obtained
compelling evidence to show that Bcl-TMDs are not merely isolated
anchors to the mitochondrial membrane. Conversely, they form part of an
intrincate interaction network within the membrane that will certainly be of
great importance for apoptosis modulation.

PO1r-12
Estudio del efecto de la a(1,6)-fucosilaciéon
en la via de sefalizacion de apoptosis celular
TRAIL/DR4 en las lineas tumorales de colon
SW480 y SW620

Rubén Lépez-Cortés?, Isabel Correa Pardo’, Laura Muinelo Romay?,
Emilio Gil Martin!, AlImudena Fernandez Briera

'Grupo BB1, Departamento de Bioquimica, Genética e Inmunologia,
Universidad de Vigo, Vigo, ES, ?Grupo de Oncologia Médica
Traslacional, Complejo Hospitalario Universitario de Santiago de
Compostela, Santiago de Compostela, ES

TRAIL (Tumor Necrosis Factor-Related Apoptosis-Inducing Ligand) es un
agente inductor de apoptosis en células tumorales cuya actividad no se produce
en células epiteliales normales; esto hace de ¢l un agente con un potencial
uso quimioterapéutico muy interesante. Uno de sus receptores es DR4 (Death
Receptor 4), glicoproteina de membrana que se sospecha esta core-fucosilada
y que activa la cascada apoptotica a través de las vias de caspasas.

En este trabajo nos hemos aproximado a la influencia del efecto modulador
ejercido por la enzima o(1,6)fucosiltransferasa (ou(1,6)FT), responsable
en exclusiva de la core-fucosilacion de N-glicoproteinas, en la via de
apoptosis TRAIL/DR4. Hemos estudiado la respuesta a TRAIL en
las lineas isogénicas de colon tumoral SW480 y SW620, junto con sus
respectivos clones atenuados para la expresion de o(1,6)FT mediante el
uso de una estrategia de transduccion lentiviral con shRNA.

Los resultados apuntan a que en nuestro modelo celular el potencial de
fucosilacién se correlaciona inversamente con la viabilidad celular.
Mediante western-blot hemos evaluado el grado de activacion de las
principales vias de las caspasas, y confirmado una mayor activacion de
la apoptosis en los clones knocked-down de SW480. En el caso de la
linea SW620 no se han encontrado diferencias significativas, lo que
puede explicarse por el bloqueo de la ruta mitocondrial de apoptosis que
caracteriza a esta linea, fenomeno de mayor relevancia que el estado de
fucosilacion de DR4.

Estudio financiado mediante el Contrato-Programa CN 2011/024, Xunta
de Galicia. RLC es contratado FPU12/03662 del Ministerio de Educacion,
Cultura y Deporte.
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Ischemic preconditioning reduces apoptotic cell
death following oxygen and glucose deprivation in
cortical neurons through a mechanism mediated
by p53 stabilization

Rebeca Vecino', Angeles Aimeida®, Maria Delgado Esteban?
!Instituto de Biologia Funcional y Gendmica (IBFG)/Universidad de
Salamanca (CSIC/USAL), Salamanca, ES, ?Instituto de Investigacidn
Biomédica de Salamanca (IBSAL)/Hospital Universitario de
Salamanca. Instituto de Biologia Funcional y Gendémica (IBFG)/
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Cerebral ischemic preconditioning (IPC) has been associated with the
activation of pro-survival signals, although the mechanism by which
preconditioning confers neuroprotection is not yet fully clarified. The
tumor suppressor protein p53 accumulates in the ischemic areas of the
brain and contributes to neuronal cell death. Recently, we described that the
human Arg72Pro p53 polymorphism controls susceptibility to ischemia-
induced neuronal apoptosis and governs the differential functional outcome
of individuals after stroke [Gomez-Sanchez JC et al., JEM 2011]. Here, we
studied the role of p53 and related mitochondrial proteins in IPC using
a preconditioning model induced by N-methyl-D-aspartate (NMDA).
For this cortical neurons in primary cultures were obtained from wild
type (control), p53 knockout (KO) and p53 knock-in - expressing human
polymorphic Arg and Pro p53 variants - mouse. Neurons were exposed
to 20 pM NMDA for 2 hours prior to a subsequent lethal oxygen and
glucose deprivation (OGD; 90 min). Neurons were then incubated in
culture medium for further 0, 4 and 24 hours of reoxygenation. Thus, we
analyze the apoptosis (Annexin-V-staining) and mitochondrial membrane
potential (DilC-staining) by flow cytometry, caspase 3 activity (Sigma kit)
and proteins were analyzed by western blotting.

Our results showed that p53 KO neurons were more resistant to apoptosis
induced by OGD than control (normoxia) neurons. In good agreement with
our previous results, neurons expressing p53Arg were more vulnerable to
the ischemic insult than those expressing p53Pro. Furthermore, NMDA
preconditioning failed to protect pS3Arg neurons against OGD-induced
mitochondrial depolarization and neuronal apoptosis. Here we conclude
that p53 plays an essential role in neuronal apoptosis caused by ischemia.
Moreover, Arg72Pro p53polymorphism modulates neuronal protection
exerted by IPC against a subsequent ischemic insult.

The work was funded by Miguel Servet I (CP0014/00010); FEDER
(European regional development fund) and Instituto de Salud Carlos III
(PI12/00685 and RD12/0014/0007).

PO1-14 (RO1-6)
EndoG promotes cell division influencing
embryonic cardiogenesis by means of the

regulation of ROS production

Natividad Blasco Angulo’, Gisel Barés?, Aida Be&?, Cristina Girén?,
Yolanda Camara®, Elena Garcia®, Ramén Marti®, Marta Llovera?,
Daniel Sanchis?
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Endonuclease G (EndoG) is a DNA/RNA-nuclease mainly expressed in
mitochondria. Initially, EndoG was associated with mitochondrial DNA
replication. Later, it was shown that EndoG is translocated to the nucleus
during cell death, inducing caspase-independent degradation of DNA.
Functional genomics established an association between heart hypertrophy
and the lack of EndoG. Our previous results showed that EndoG deficiency
in vivo and in vitro induces a reduction of the respiratory chain activity,

increased oxygen free radical production and cardiomyocyte enlargement.
However, the link between the mitochondrial role of EndoG and cell growth
was unknown. Because the heart responds to the loss of cardiomyocytes
by inducing hypertrophy of the remaining cells, we speculated that the
increased cardiomyocyte size in EndoG null hearts could be due to a
reduced number of cells. Indeed, we obtained that the hearts of postnatal
EndoG deficient mice had fewer cardiomyocytes than normal hearts.
We detected an unexpected increase in Proliferating cell nuclear antigen
(PCNA) abundance in EndoG deficient cardiomyocytes, indicating DNA
repair in the absence of cell proliferation.

ROS scavenging reduced abnormal growth of neonatal cardiomyocytes
with reduced EndoG expression in vitro. The analysis of cell cycle and
cell proliferation in primary fibroblasts from the EndoG null mice and cell
cultures in vitro showed that EndoG deficient cells have reduced capacity to
divide. EndoG deficiency leads to reduced GSH levels, which can be restored
with NAC treatment, promoting cell proliferation. All these results suggest
that EndoG is required for normal cellular proliferation and progression
through the cell cycle by means of the control of ROS production.

PO1-15
Mitochondrial carrier homolog, Mich, es

necesario para el desarrollo de Drosophila

Lidia Martinez Sanchez', Ramiro Vicente Blasco®, Janne Markus
Toivonen?, Rafael Garesse', Miguel Angel Fernandez Moreno®, Juan
José Arredondo, José Alberto Carrodeguas Villar®

'Departamento de Bioquimica e Instituto de Investigaciones
Biomédicas, CSIC, UAM, Madrid, ES, “Departamento de Anatomia,
Embriologia y Genética Animal, Facultad de Veterinaria, Universidad
de Zaragoza e 11S Aragdn, Zaragoza, ES, *Instituto de Biocomputacion
y Fisica de Sistemas Complejos y Dpto. de Bioquimica y Biologia
Molecular y Celular, Universidad de Zaragoza, Zaragoza, ES

Mtchl y Mtch2 (mitochondrial carrier homologs 1 and 2) son miembros
de la familia de transportadores mitocondriales SLC25. Mtchl, también
conocido como PSAP (presenilin 1-associated protein), es una proteina
de la membrana externa mitocondrial que induce apoptosis cuando se
sobreexpresa en células en cultivo. Su homoélogo mas cercano, Mtch2,
relacionado con metabolismo lipidico y metastasis, es un receptor de
tBID en la mitocondria. Para estudiar la funcion de Mtch hemos usado
Drosophila como modelo, analizando mutantes por insercion de elementos
P. Drosophila codifica dos ortdlogos de Mtch1/2: CG6851, conocido como
Mtch, que se expresa ubicuamente, y CG10920, que lo hace practicamente
solo en el testiculo. Las larvas homocigotas mutantes son mas cortas
y delgadas que las silvestres, fenotipo que es rescatado mediante la
movilizacion de los elementos P. La mutacion mas severa afecta al primer
codon codificante y provoca letalidad en larvas tardias. La mutacion mas
suave, con un elemento P en la region correspondiente a la 5"UTR, presenta
un fenotipo semiletal en los estados de pupa o adulto, con las pocas
moscas que eclosionan muriendo poco después. Los discos imaginales
mutantes son pequeflos y muestran exceso de apoptosis, lo que parece ser
responsable del fallo de la metamorfosis. Ademas, la reduccion drastica de
los niveles de Mtch mediante interferencia de RNA en células SL2 las hace
mas sensibles a la induccion de apoptosis. Estos resultados indican que
Mtch es un gen esencial para el desarrollo de Drosophila.

PO1r-16
Curcumin anticancer effect on tumoral (B16F10)

and non-tumoral (HPF) cells

Nieves Fernandez-Gallego Anaya’, Luis Miguel Carrasco-Diaz’,
Maria del Carmen Ortufio-Costela’, Eva E. Rufino-Palomares?,
Amalia Pérez-Jiménez®, E. Leticia Garcia-Salguero?, José Antonio
Lupiafiez’®

'Universidad de Granada, Granada, ES, °Departamento de
Bioquimica y Biologia Molecular I. Universidad de Granada,
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Biologia Molecular I. Universidad de Granada, Granada, ES

Curcumin is a natural product obtained from Curcuma longa plant
from which many studies have shown the beneficial health effects as
antioxidants, anti-inflammatory and anticancer properties, among others.
This study evaluates anticancer effect of curcumin by in vitro assays in
melanoma cells (B16F10) comparing its effect with a non-cancerous cell
line of human lung fibroblasts (HPF). In line with this goal, cytotoxicity
assays at different times (24h, 48h and 72h) were conducted. Based on the
IC50 values obtained at 24h in the cytotoxicity test, a study of cell death
by apoptosis was performed for each studied cell lines. The cytotoxicity
results showed that curcumin has a potent cytotoxic effect on B16F10,
independent of incubation time, since IC50 of 12.5 pg/mL was achieved
at 24h and this IC50 value was kept at 48 h and 72 h treatment with the
compound. In the case of the HPF line, the IC50 values were higher
than 17.5 pg/mL, decreasing to 10 pg/mL at 48h and 72h of incubation.
Apoptosis assays showed that curcumin increases the percentage of
apoptotic cells in both cell lines.

PO1r-17
Anti-cancer activity of different olive oil

compounds on human T-lymphoma Jurkat cells
Luis Miguel Carrasco-Diaz', MC Ortufio-Costela', Nieves
Fernandez-Gallego!, Amalia Pérez-Jiménez?, Eva Rufino Palomares’,
José Antonio Lupiafiez!

"Universidad de Granada, Granada, ES, °Biomaslinic, S.L. y
Universidad de Granada, Granada, ES

Olive oil presents many beneficial effects for health due to in its
composition can be found different compounds, which are attributed
several biological properties such as antioxidants, anti-cancer, anti-
inflammatory, etc. One of the most abundant triterpenes in olive oil is
maslinic acid (MA). This compound has attracted much interest owing
to its proven pharmacologic safety and its many biologic activities.
Nowadays, many researches are synthetized derivatives compounds of
these triterpenes in order to potentiate the biological effect. In this sense,
one derived of MA, phenylethylamide (PEM) is obtained by chemical
synthesis and HPLC. The bio-potential effect of this compound is
unknown. The objective of this trial was compared the anticancer activity
of natural product (MA) versus derivative product (PEM) in human T
cell lymphoma (Jurkat). Cytotoxicity assays were made at different times
(12h, 24h) for both compounds to reach the goal. From the IC, values
obtained to 12 hours a study was performed of apoptosis and cell cycle
arrest. The results showed that MA’s citotoxicity and its derivative was
the same to 12h of incubation (IC,: 32 pg/mL), while these levels were
reduced to 24h (IC;-MA: 15 pg/mL; IC5-PEM: 21 pg/mL). In apoptosis
assays both compounds induce an increase in apoptotic cells percentage,
while survival decreased. Anyways, necrotic cell death was very low.
Cell cycle results show that MA and PEM induce cell arrest in G,/G,
phase of cycle, with reduction in G,/M phase, preventing their division.
These results support data obtained in apoptosis assays. Finally, we can
conclude that both compounds, MA and PEM, seem to have an anticancer
effect in Jurkat cell, but further studies are needed to confirm this effect.

PO1-18

Analysis of caspase-9 and PP2Aca expression

in chronic lymphocytic leukemia

Leticia Dominguez Berrocal', Sandra Ballester?, Marfa José Terol?,
Angelita Rebollo®, Jerénimo Bravo*

!Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES,
2INCLIVA, Hospital Clinico de Valencia, Valencia, ES, 3CIMI, UPMC,
INSERM, Paris, FR
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Chronic lymphocytic leukemia (CLL) is the most common B-cell
malignancy in Western countries and is characterized by the accumulation
of CD5-positive monoclonal B cells in the blood, bone marrow and
peripheral lymphoid organs. CLL is also generally described as a disease
of failed apoptosis, as genetic alterations and changes in the expression of
many apoptotic regulators have been reported.

Caspase-9 is the last of initiator caspases, which generates the active forms
of caspase-3 and caspase-7, thereby transmitting the apoptotic signal to
the irreversible execution phase. PP2A is a serine/threonine phosphatase
critical to physiological processes, including apoptosis, inducing cell death
either by dephosphorylating proteins or by its own inhibition.

The direct interaction between caspase-9 and the catalytic subunit of PP2A
(PP2Aca) has been recently described, in which PP2A dephosphorylates
and activates caspase-9. The bifunctional cell penetrating peptide DPT-CSh
blocked the interaction between caspase-9 and PP2Aca., showing a specific
effect on B cells isolated from CLL patients without any effect on primary
healthy cells.

In the present work we have seen differential caspase-9 and PP2Aco
expression between healthy donors and CLL patients that let us evaluate a
possible correlation between changes in the expression levels of these two
proteins and the development of CLL and disease stages.

PO1r-19
Use of C. elegans to study the role
of the apoptotic pathway in longevity

Ana Barettino Grediaga, Carla Lloret, Nuria Flames
Instituto de Biomedicina de Valencia-CSIC, Valencia, ES

Despite the importance of programmed cell death (apoptosis) as a key
process in the regulation and maintenance of homeostasis, and its central
role in numerous age-associated pathologies such as cancer, there are
few existing results that directly associate high or low levels of apoptosis
regulating genes with an increased longevity. This study proposes the use
of the animal model Caenorhabditis elegans for the study of the role of the
genes of the apoptosis pathway in longevity in vivo. With this aim different
mutants of the apoptosis pathway were raised and longevity curves were
obtained in order to study if these mutations significantly extend the
nematode’s lifespan. In addition, studies of healthy aging were carried out
to test the genes’ possible implication in the process. Based on the results
of the study it can be suggested that reduced levels of intrinsic apoptosis are
associated with a longer lifespan, and importantly, can promote a healthier

aging.

P0O2. Bases moleculares de la patologia /
Molecular bases of pathology

PO2r-1
Sializacion de glicoproteinas y mensajeros
quimicos: potencial efecto terapéutico de la

lectina MASL en el tratamiento de la artritis
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Las proteinas de membrana de los condrocitos y las proteinas que
forman la red tridimensional que caracteriza a la matrix extacelular del
cartilago articular se encuentran altamente glicosiladas, lo que entre otras
caracteristicas proporciona al cartilago alta densidad de cargas negativas.
La adiccion de acido sialico en posicion terminal y en enlace a-2,3, a-2,6
y a-2,8 regula la interaccion y actividad de los diferentes receptores de
membrana: La glicosilacion es la modificacion postraduccional mas
frecuente, y es responsable de la activacion de receptores de membrana
tales como la podoplanina o de los receptores TGFf. Cambios de enlace
de residuos de acido sialico de a-2,6 a a-2,3 han sido previamente
relacionados con cambios en el fenotipo del condrocito en presencia de
IL-1B o TNF-a. Los objetivos de este trabajo fueron estudiar si existen
diferencias en el patron de sializacion de glicoproteinas entre condrocitos
y cartilago articular de donantes sanos y pacientes con artrosis y estudiar el
efecto de lectinas como posibles agentes terapéuticos para el tratamiento de
la artrosis y de otros procesos inflamatorios articulares.

Métodos: Las muestras de cartilago fueron congeladas in situ utilizando
Tissue-Tekd O.C.T.d4 e isopentanol enfriado con nitrégeno liquido.
Para microscopia, las muestras de condrocitos primarios fueron fijadas
con acetona antes de realizar ensayos de inmunohistoquimica (IHQ) e
inmunofluorescencia. Los explantes de cartilago fueron cultivados durante
siete dias en medio DMEM en presencia de bajas concentraciones de suero.
Los ensayos de expresion génica se realizaron mediante PCR cuantitativa
a tiempo real y SYBR-green. Para el estudio de proliferacion, adhesion y
viabilidad celular se utilizaron diferentes kits comerciales. Los niveles de
ROS se cuantificaron utilizando citometria de flujo. La lectina Maackia
amurensis (MASL) fue generosamente donada por Gary S. Goldberg. Se
utilizé oligomicina in vitro para generar dafio celular y tisular (condrocitos
primarios y explantes de cartilago) y LPS en el caso de modelo animal
(Mus musculus BALC/c) de artritis.

Resultados: Utilizando la lectina MASL conjugada con Hilyte Fluor TR
(rojo) pudimos observar mayor union de MASL a cartilago de pacientes
con artrosis respecto a donantes sanos. MASL se une de forma especifica
a glicoproteinas que contienen residuos de acido sidlico en enlace a-2,3.
El tratamiento con 5 pg/mL de oligomicina durante 1 hora en el caso de
células en cultivo, o 7 dias en el caso de explantes de cartilago incremento
el nimero de glicoproteinas sializadas en a-2,3 e incrementd hasta 10
veces la produccion de ROS y de 4 - 6 veces los niveles de expresion de
COX2, IL-6 y MMP3. Los ensayos de IHQ demostraron que tras 7 dias
en cultivo, los explantes sufrieron degradacion tisular. La incubacion de
las células y tejido con 400 y 720 nM de MASL previa a la adicion de
oligomicina protegio a los condrocitos del incremento en la expresion de
agentes catabolicos y produccion de ROS, no detectandose dafio tisular.
Los experimentos realizados con el modelo animal demostraron que
la administracion oral de 1 mg de MASL protege a la articulacion de la
activacion de rutas catabolicas que desencadenan en degeneracion tisular
tras la inyeccion intraarticular de LPS.

Conclusiones: Los resultados obtenidos demuestran que el apantallamiento
de receptores de membrana y otras glicoproteinas con residuos de acido
sialico en enlace a-2,3, utilizando la lectina MASL, podria ejercer un efecto
protector en el caso de enfermedades reumaticas asociadas con procesos
inflamatorios tales como la artrosis o artritis reumatoide. Los resultados
obtenidos forman parte de una patente de invencion PCT/US14/45229.

P02-2
Proteinas de la matriz extracelular como nuevas
dianas terapéuticas de la estenosis adrtica

calcificada
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de Valladolid), Valladolid, ES, ?Instituto de Ciencias del Corazén
(ICICOR), Hospital Clinico Universitario de Valladolid, Valladolid, ES

Objetivos: La estenosis aortica es una valvulopatia de alta prevalencia
caracterizada por una marcada remodelacion de la matriz extracelular y
calcificacion. En base a resultados previos que demostraban el aumento de
la expresion de varios genes de la matriz extracelular en dicha enfermedad,
se planted como objetivo analizar el papel del colageno XIII, miembro de
la superfamilia del colageno que se expresa en corazon, en su patogenia.
Métodos: Se analizaron células intersticiales explantadas de 5 valvulas
adrticas de pacientes con estenosis aodrtica y de 5 valvulas aorticas y
pulmonares obtenidas de receptores de trasplante cardiaco sin enfermedad
valvular. La expresion, la localizacion celular y la secrecion de colageno X111
se analizaron mediante ensayos de citometria de flujo, inmunocitoquimica,
Western blot y ELISA.

Resultados: El colageno XIII se expresa en mayor medida en células de
valvulas estenoticas que en controles, siendo su ectodominio posteriormente
secretado al medio extracelular. Se localiza preferentemente en el citoplasma
celular, mientras en menor proporcion aparece expuesta en la membrana
celular. Por otra parte, varios agonistas de receptores tipo Toll inducen la
expresion de colageno XIII y promueven su secrecion, siendo dicho efecto
superior en células procedentes de valvulas adrticas estendticas que en
controles, y a su vez mayor en valvulas adrticas que en pulmonares.
Conclusiones: Estos resultados asocian al colageno XIII con la estenosis
adrtica demostrando su secrecion por efecto de agentes proinflamatorios y
apuntando diferencias segun el origen valvular, lo que correlaciona con las
diferencias en la clinica, y por tanto abren el camino para explorar dicha
molécula como diana terapéutica de esta enfermedad.

P02-3
UBE2N and p62 are components of the
ubiquitination process mediated by the

malin-laforin E3-ubiquitin ligase complex

Pablo Sanchez Martin!, Carlos Roma-Mateo?, Rosa Viana®, Pascual
Sanz'

!Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES,
2Dept. Physiology. School of Medicine and Dentistry. University of
Valencia, Valencia, ES

Lafora disease (LD, OMIM254780, ORPHAS501) is a rare neurodegenerative
form ofepilepsy related to mutations in two proteins: laforin, a dual
specificity phosphatase, and malin, an E3-ubiquitin ligase. Both proteins
form a functional complex, where laforin recruits specific substrates to be
ubiquitinated by malin. However, little is known about the mechanisms
driving malin-laforin mediated ubiquitination of specific substrates. In this
work we present evidence indicating that the malin-laforin complex interacts
physically and functionally with the E2-conjugase UBE2N. This binding
determines the topology of the chains that the complex is able to attach to
the corresponding substrates (mainly K63-linked polyubiquitin chains). In
addition, we demonstrate that malin interacts with the selective autophagy
adaptor p62 (SQSTMI). Binding of p62 to the malin-laforin complex
enhances the ubiquitinating activity of the E3-ubiquitin ligase complex.
These data enrich our knowledge on the mechanism ofaction of the malin-
laforin complex as an E3-ubiquitin ligase.

P02-4
La ciclooxigenasa-2 modula en cardiomiocitos

murinos el complejo IV de la cadena respiratoria
Maria Soledad Alvarez', Carme Cucarella’, Estefania Nufiez®, Pilar
Caro®, Marfa Fernandez-Velasco®, Noelia Agra*, Lisardo Bosca®, JesUs
Vézquez®, Rodrigue Rossignol®, Paloma Martin-Sanz*, Marta Casado’
!Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES,
2Centro Nacional de Investigaciones Cardiovasculares, Madrid, ES,
3Instituto de Investigacion Hospital Universitario La Paz, IDIPAZ,
Madrid, ES, *Instituto de Investigaciones Biomédicas Alberto

Sols CSIC-UAM, Madrid, ES, °Laboratoire Maladies Rares CHU,
Bordeaux, FR
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El infarto de miocardio (IM) sigue siendo un problema importante de salud
publica, no solo en los paises occidentales, sino también cada vez mas en los
paises en desarrollo y hace una contribucion significativa a las estadisticas
de mortalidad. El mecanismo bioquimico de lesion y muerte celular después
de un IM sigue sin resolverse. La ciclooxigenasa 2 (COX-2), enzima clave
en la sintesis de prostaglandinas, se expresa en el miocardio isquémico
humano y en la miocardiopatia dilatada, pero esta ausente en un corazén
normal. Para aclarar el papel de la COX-2 en la fisiopatologia del corazon,
generamos un modelo transgénico que expresaba constitutivamente la
COX-2 humana (hCOX-2) en cardiomiocitos murinos bajo el control del
promotor de la cadena pesada de la a-miosina. Estos animales no tenian un
fenotipo aparente, pero estaban protegidos contra la isquemia/reperfusion
en corazon aislado, con un aumento de la recuperacion funcional y una
necrosis celular disminuida. Para profundizar en el fenotipo de nuestro
modelo animal, en el presente trabajo se ha llevado a cabo un analisis
diferencial del proteoma de cardiomiocitos aislados de animales wild-type
y transgénicos. Los resultados revelaron un perfil proteémico dominado
por proteinas mitocondriales. El andlisis protedmico cuantitativo mostro
ademas un notable incremento en la expresion de las proteinas del
complejo IV de la cadena respiratoria. Esto se correlacion6 con una mayor
actividad catalitica, una capacidad respiratoria mejorada, y un aumento de
los niveles de ATP en el corazon de los ratones transgénicos. Estos datos
sugieren una nueva relacion entre la COX-2 y las mitocondrias que podria
explicar el efecto protector de la COX-2 contra el dafio por isquemia/
reperfusion.

PO2r-5
Shotgun proteomics analysis of the rat pancreas
identifies novel candidates involved in the onset

of acute pancreatitis

Violeta Garcia-Hernandez!, Domitille Schvartz?, Carmen
Sanchez-Bernal', José Julian Calvo®, Jean-Charles Sanchez?,
Jesls Sanchez-Yagiie'

'Department of Biochemistry and Molecular Biology,
University of Salamanca. IBSAL, Salamanca, ES, *Translational
Biomarker Group, Departament of Human Protein Sciences,
University Medical Center, Geneva, CH, >Department of
Physiology and Pharmacology, University of Salamanca.
IBSAL, Salamanca, ES, *Translational Biomarker Group,
Department of Human Protein Sciences, University Medical
Center, Geneva, CH

Early changes in protein expression and signaling mechanisms (such as
MAPKs cascade or the cAMP pathway) during acute pancreatitis (AP)
might play important roles in the further development of the disease.
Therefore, proteomic analysis of the pancreas might be very useful for
deciphering AP at the molecular level.

We reported here a Tandem Mass Tag (TMT) proteomic study of
rat subcellular fractions of the pancreas during the early phase of
experimental AP and under MAPKs or type IV phosphodiesterase
(PDEIV) inhibition.

The early phase of AP was induced in rats by two subcutaneous injections
of 20 pg of cerulein (Cer)/kg body weight at hourly intervals. PDEIV
and the MAPKSs cascade were inhibited by rolipram and SP600125 or
PD98059, respectively, before the induction of AP.

A total of 555 proteins (soluble fraction) and 686 proteins (membrane
fraction) were identified with at least two distinct peptides. Of them, 298
proteins or 77 proteins were found differentially expressed during AP
in the soluble or membrane fractions, respectively. Also, we identified
27 (SP600125), 39 (PD98059) or 38 (rolipram) proteins differentially
regulated by the distinct pretreatments compared to the Cer class. We
are currently characterizing novel and known candidates that might be
relevant to AP pathogenesis, including proteins related to trafficking,
apoptosis, mitochondrial function, calcium signaling and cytoskeleton
impairment.
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These data should provide valuable information for unraveling the early
pathophysiologic mechanisms of Cer-induced AP and might unmask new
potential biomarkers of the disease.

Support: FEDER-FIS (P109/1075). FPU-MECD(AP2010-2350). EMBO
ShortTerm-fellowship (ASTF523-2014).
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Degradacién de FBLN2 por agrecanasas:

implicacion en cancer de mama
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Alvaro Obaya Génzalez®

!Departamento de Bioquimica y Biologia Molecular, Universidad
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Biologia Funcional, Universidad de Oviedo, Oviedo, ES

Las metaloproteasas han sido tradicionalmente asociadas con la progresion
tumoral dada su capacidad para degradar distintos componentes de la
matriz extracelular, facilitando de esta manera los procesos de invasion y
metastasis. Sin embargo, cada vez son mas los estudios que enfatizan las
propiedades antitumorales o las funciones duales de este tipo de enzimas
en el desarrollo y progresion de los tumores. Un ejemplo ilustrativo lo
constituyen los miembros de la familia ADAMTS vy, en particular las
agrecanasas ADAMTS-4 y ADAMTS-5. En nuestro laboratorio hemos
tratado de identificar nuevos sustratos para estos enzimas que pudieran
influir en el balance en las propiedades protumorales y antitumorales
asociadas a los mismos. Esto nos condujo a la identificacion de la
fibulina-2, glicoproteina extracelular involucrada en la homeostasis de
las fibras elasticas y asociada a efectos antitumorales en cancer de mama,
como una proteina que es degradada por agrecanasas. Para examinar las
consecuencias funcionales de esta degradacion, se han llevado a cabo
la creacion y seleccion de clones derivados de lineas tumorales mamarias
MCF-7 y T47D que expresen fibulina-2 en presencia o ausencia de
distintos miembros de la familia ADAMTS. Mediante el empleo de diversas
técnicas celulares, (proliferacion, migracion e invasion), y técnicas de
analisis inmunohistoquimico a partir de muestras de tejidos tumorales
de origen mamario, nuestros resultados indican que la degradacion de la
fibulina-2 en presencia de ADAMTS-4 o ADAMTS-5 es potencialmente
uno de los mecanismos implicados en el desarrollo y progresion del
cancer de mama.

P02-7
Efectos antitumorales de fibulina-5 en

carcinomas mamarios

Yamina Mohamedi Munarriz', Tania Fontanil Lépez’, Laura Solares
Sampedro’, Antonio Vega Alvarez?, Alvaro Obaya Gonzalez®,
Santiago Cal Miguel'

!Departamento de Bioquimica y Biologia Molecular, Universidad
de Oviedo, Oviedo, ES, ?Departamento de Morfologia y Biologia
Celular, Universidad de Oviedo, Oviedo, ES, *Departamento de
Biologia Funcional, Universidad de Oviedo, Oviedo, ES

La familia de las fibulinas esté constituida por siete proteinas extracelulares,
de las cuales cinco son conocidas como “fibulinas elastogénicas” por su
participacion en interaccion con componentes de las fibras elasticas lo
que contribuye a crear el soporte adecuado para células y tejidos. Pero las
fibulinas también se han relacionado con el proceso de tumorigénesis ya
que pueden actuar tanto como supresores de tumores o como producto de
oncogenes. En concreto, la fibulina-5, también conocida como DANCE,
EVEC o UP50, es una fibulina elastogénica con funcion dual en tumores
ya que es capaz de favorecer la transicion epitelio-mesénquima mediada
por TGF-B en células mamarias murinas 4T1, pero actuar como un
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factor antiangiogénico en células de osteosarcoma HT1080. En nuestro
laboratorio, hemos empleado los modelos celulares de cancer de mama
humano, T47D, MCF-7 y MDA-MB-231 para sobreexpresar fibulina-5 e
investigar los cambios en el fenotipo celular. La presencia de fibulina-5
en estas lineas celulares disminuye la capacidad proliferativa, invasiva,
migratoria, asi como la capacidad de formar mamosferas. Estos efectos
antitumorales van acompanados de una disminucion en los niveles de
fosforilacion de B-catenina. Teniendo en cuenta estos datos, el analisis
inmunohistoquimico de las muestras de cancer de mama y las graficas de
supervivencia de pacientes con cancer de mama de la base de datos
de kmplot.com, la fibulina-5 acttia como el producto de un gen supresor de
tumores en cancer de mama y puede ser un marcador de buen pronostico
de esta patologia.

P02-8
Neuroproteccion de fotorreceptores en retinosis
pigmentaria por inhibidores de GSK-3

Beatriz Villarejo Zori', Miguel Marchena®, Josefa Zaldivar', Carmen
Gil', Pedro de la Villa?, Ana Martinez!, Catalina Hernandez-
Sanchez!, Enrique J. de la Rosa’

ICentro de Investigaciones Biolégicas CSIC, Madrid, ES,
2Universidad de Alcald, Alcalé de Henares, ES

La retinosis pigmentaria (RP) es un grupo heterogéneo de distrofias
retinianas causado por mutaciones en multiples genes. La RP cursa con
disfuncion y muerte progresiva de los fotorreceptores, lo que causa
pérdida de vision y ceguera en algunos casos. La enzima glucogeno
sintasa quinasa-3 (GSK-3) esta implicada en procesos inflamatorios y de
muerte celular asociados a diferentes patologias neurodegenerativas y sus
inhibidores son una buena estrategia terapéutica para su tratamiento.
Hemos realizado estudios ex vivo e in vivo. Asi, se han cultivado explantes
de retina de ratones rdl0, modelo de RP, en ausencia o presencia
de inhibidores de GSK-3 quimicamente diversos. La muerte de los
fotorreceptores fue analizada por marcaje en TUNEL de retinas montadas
en plano. Posteriormente, el inhibidor de GSK-3 denominado VP3.15,
una molécula pequena heterociclica, se administr6 mediante inyeccion
intraperitoneal a ratones rd/0 a dia postnatal 15 para estudiar su efecto
sobre la estructura de la retina mediante inmunocitoquimica y la expresion
de genes inflamatorios mediante qRT-PCR. Asimismo, se analiz6 la
funciodn visual mediante electrorretinografia.

Los inhibidores de GSK3 disminuyeron la muerte de fotorreceptores
de retina rdl0 en cultivo. La inyeccion intraperitoneal de VP3.15
atenuo la pérdida de fotorreceptores y disminuy6 la expresion de genes
proinflamatorios.

Nuestros resultados demuestran un efecto neuroprotector de los farmacos
inhibidores de GSK-3 ¢ indican el importante papel que pueden tener
este grupo de compuestos, y en especial VP3.15, en un futuro tratamiento
terapéutico. Se continua con diferentes estudios dirigidos a validar
la idoneidad de GSK-3 como diana terapéutica en el tratamiento de la
retinosis pigmentaria mediante la caracterizacion de la preservacion de
la funcion visual.

P02-9
Contribucion de NOD1 al desarrollo de la

miocardiopatia diabética

Silvia Gonzélez Ramos', Patricia Prieto’, Gemma Benito?, Pilar
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Maria Fernandez-Velasco?
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Universitario La Paz, UAM, Madrid, ES, *Centro de Investigaciones
Bioldgicas. Facultad de Medicina, Universidad Complutense

de Madrid, Madrid, ES, °Universidad CEU San Pablo, Madrid,
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Anatomia, Histologia y Neurociencia, Facultad de Medicina,
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La diabetes tipo 2 es una patologia compleja que engloba un estado
inflamatorio crénico. Estudios recientes sugieren que podria haber una
conexion entre el receptor de la inmunidad innata NOD1 (nucleotide-
binding oligomerization domain 1)y la diabetes en monocitos, en tejido
adiposo y hepatico. El objetivo del presente estudio es esclarecer el
papel de NODI en la progresion de una enfermedad producida por la
diabetes en si misma, la miocardiopatia diabética, que se caracteriza por
la presencia de disfuncion en el ventriculo izquierdo. Asi, primeramente
cuantificamos la proteina NODI en tejido cardiaco de ratones diabéticos
tipo 2 (db). Tanto corazones como cardiomiocitos aislados de ratones db
mostraron un aumento significativo de NOD1, junto con el aumento de
expresion de NF-kB y de apoptosis. Ademas, el tejido cardiaco también
mostr6 una expresion aumentada de citoquinas pro-inflamatorias.
Por otra parte, la activacion selectiva de NODI a nivel sistémico
con C12-iE-DAP causa la activacion de NF-kB y de apoptosis en el
corazén tanto de ratones wild type como db. Ademas, la linea celular
cardiomiocitica HL-1 expuesta a un microambiente similar al patologico
(altas concentraciones de glucosa y palmitato), muestra actividad
aumentada de NF-kB, asi como el perfil apoptotico, el cual se vio revertido
por el silenciamiento de NODI. En cuanto a la patologia humana, la
expresion de NOD1 se evalud en el miocardio obtenido de pacientes con
diabetes tipo 2 (T2DMH) y en individuos normoglicémicos que no tenian
historial clinico de patologia cardiovascular (NH). Igualmente, vimos
que NODI esta expresado en ambos grupos; sin embargo, la expresion de
NODI esta significativamente pronunciada en T2DMH. Ademas, ambas
vias de citoquinas proinflamatorias TNF-a y el mediador apoptotico
caspasa-3 estan aumentadas en los pacientes con T2DM. Asi pues,
nuestros resultados definen un papel activo para NODI en el ambiente
inflamatorio exacerbado asociado con la miocardiopatia diabética tanto a
nivel experimental como humano.

P02r-10
Deletion of Nod1 prevents atherosclerosis

development in Apoe-deficient mice

Marta Paz Garcia', Lisardo Bosca', Maria Fernandez-Velasco?, Silvia
Gonzalez-Ramos*

IInstituto de Investigaciones Biomédicas Alberto Sols, Madrid, ES,
?Instituto de Investigacién Hospital Universitario La Paz, IDIPAZ,
Madrid, ES

Atherosclerosis is a complex and chronic inflammatory disease
characterized by the development of lipid-rich plaques in large arteries.
Emerging evidence suggest a link between the innate immune receptors
toll-like receptors (TLRs) and atherosclerosis. However, less is known
about the NLR member nucleotide-binding oligomerization domain type
1 (NODI). Here, we show that Nodl is upregulated in the aortic arch
of Apoe-deficient mice compared to wild type mice. Since this result
suggested that NOD1 might play an important role in the development of
atherosclerosis, we decided to generate Apoe”Nodl”mice and fed them
with high fat diet during 6 weeks in order to develop atherosclerosis. Then,
we performed a basic metabolic characterization of Apoe”Nod 1’ mice and
we found they were prone to body weight increase, which could be related
to the involvement of NOD1 in lipolysis. After defining that there were no
other relevant phenotypic differences between both experimental groups
(Apoe’Nod1”- and Apoe” mice) we analyzed the atherosclerotic burden
in Apoe”Nodl” and Apoe” mice using PET/CT and whole-mounted
Oil-Red-O stained aorta. Our results uncovered that Nodl disruption in
Apoe”" mice notably reduced the atheroma plaque in whole aorta up to
46%. Moreover, this plaque reduction was not due to impairment in the
hematopoiesis process. In conclusion, our results support an active role for
NODI in the development of atherosclerosis.
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P02-11
Synthetic bacterial and cellular models

of amyloid disease

Aida Revilla-Garcia, Laura Molina-Garcia, Maria Moreno-del

Alamo, Cristina Fernandez, Maricruz Sanchez-Martinez, Juan F.
Giménez-Abian, Susana Moreno-Diaz de la Espina, Rafael Giraldo
Department of Cellular and Molecular Biology, CIB-CSIC, Madrid, ES

Protein amyloids arise from the conformational conversion of a soluble
protein into fibrillar aggregates with a crossed p-sheet backbone, leading to
human neurodegenerative and systemic proteinopathies. In bacteria, amyloids
assemble as functional extracellular scaffolds but no natural proteinopathic
amyloidosis has been found in microorganisms yet. In some bacterial
plasmids, RepA-type proteins initiate DNA replication by undergoing a
complex structural transformation coupled to dimer dissociation. /n vitro,
the ‘winged-helix’ N-terminal domain of RepA (WHI1) can assemble into
amyloid fibres upon binding to short plasmid-specific DNA sequences.
RepA-WHI causes in E. coli an amyloid proteinopathy, which is vertically
transmissible but not infectious, enabling conformational templating
by cross-seeding in vitro and in vivo. Through microfluidics, we have
directly assessed thedynamics of the RepA-WHI prionoid in E. coli.
Bacterial lineages maintain two mutually exclusive types (strains) of
RepA-WHI amyloids. The bacterial Hsp70 chaperone DnaK modulates the
vertical propagation of these amyloid strains. Recently, by using ‘omics’
approaches, we have seen that RepA-WHI1 mimics, in a prokaryotic
system, the mitochondrial damage associated with amyloid diseases.

We are developing new tools to studying amyloid toxicity carried by the
synthetic RepA-WH1 prionoid on mammalian cells. For this purpose,
we have transiently expressed distinct mutant variants of RepA-WH]I
fused to a fluorescent reporter in SH-SYSY cells. In addition, we also
tagged the proteins with a nuclear localization signal (NLS) in order to
evaluate toxicity in different subcellular locations (nucleus vs. cytoplasm).
Preliminary results of this work show that nuclear expression of RepA-WH1
is more toxic than the cytosolic variant and suggest that caspase-3 mediated
apoptosis may be involved in cell death.

The results presented here empower the bacterial RepA-WH]1 prionoid as a
synthetic minimalist model system for amyloid proteinopathies.

PO2m-12
La expresion de Sam68, una proteina de unién a
ARN, esta disminuida en células de la granulosa
de mujeres con sindrome de ovario poliquistico
(PCOS)

Teresa Vilarifio Garcia', Antonio Pérez-Pérez', Nicolas Prados-
Nodd?, Esther Santamaria?, Victor Blasco?, Manuel Fernandez-
Séanchez?, Victor Sanchez-Margalet*

'Departamento de Bioquimica Médica y Biologia Molecular e
Inmunologia, Facultad de Medicina, Hospital Universitario Virgen
Macarena, Sevilla, ES, ?Instituto Valenciano de Infertilidad (IVI),
Sevilla, ES

El sindrome de ovario poliquistico (PCOS) es la manifestacion en la mujer
en edad fértil del sindrome metabolico. Es la causa endocrino-metabdlica
mas frecuente de subfertilidad en la mujer. La resistencia a la insulina
parece estar en la base fisiopatologica del PCOS, por eso también se asocia
a un mayor riesgo de diabetes tipo 2 y riesgo cardiovascular. La proteina de
union a ARN Sam68 se expresa en células de la granulosa y las hembras de
los ratones knockout son subfértiles, con problemas de ovulacion. Ya que
hemos encontrado que Sam68 puede reclutarse a la sefial de los receptores
de insulina y leptina en las células de la granulosa, y que la espresion de
Sam68 es necesaria para la activacion de las vias PI3K y MAPK, nos
planteamos comparar la expresion de Sam68 en muestras de granulosa de
mujeres con PCOS y compararla con la de mujeres control.

Las células de la granulosa se obtuvieron a partir de la obtencion de ovocitos para
la fertilizacion in vitro. El nivel de expresion de Sam68, los receptores de leptina
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e insulina se cuantificaron por PCR cuantitativa e inmunoblot. El estudio fue
aprobado por el comité de ética en investigacion del Hospital Universitario
Virgen Macarena. Tras la obtencion del consentimiento informado, se
reclutaron 20 muestras control y 20 muestras procedentes de PCOS.

Los datos de PCR cuantitativa se analizaron utilizando el programa
CFX Manager™ Software Version 1.5 de BIO-RAD. Los datos de PCR
cuantitativa no mostraron una distribucién normal (aplicando el test
de Shapiro-Wilk), por tanto las medias se compararon por un test no-
paramétrico (U-Mann-Whitney). El andlisis estadistico se llevo a cabo
con el programa IBM SPSS Statistic 22®. Hemos encontrado que las
células de la granulosa de mujeres con PCOS expresan menos Sam68
(aproximadamente un 50%) que las de mujeres controles.

En conclusién, la expresion de Sam68 en células de la granulosa de
mujeres con PCOS esta disminuida, y esto podria contribuir a la resistencia
a la insulina, bien conocida en este sindrome, y al mismo tiempo contribuir
a las alteraciones en la fertilidad del sindrome PCOS.

P02-13
Papel de la proteina endoglina soluble

en la fisiopatologia de la preeclampsia

Lucia Pérez Roque’, Elena Nufiez Gémez!, Claudia Ollauri Ibafiez!,
Laura Ruiz Remolina®, Miguel Arévalo Gémez!, Carmelo Bernabeu
Quirante?, Alicia Rodriguez Barbero!, Miguel Pericacho Bustos',
José Miguel Lépez Novoa®

IUniversidad de Salamanca, Salamanca, ES, °CIB, Madrid, ES

La preeclampsia es una enfermedad que afecta a embarazadas, siendo
la primera causa de mortalidad y morbilidad perinatal en los paises
desarrollados. Se caracteriza por hipertension proteinuria y disfuncion
endotelial. Hasta ahora, se le ha otorgado un origen placentario, sin
embargo su patogenia aun es una incognita. En el plasma de estas pacientes,
se ha observado altos niveles de factores antiangiogénicos como la proteina
endoglina soluble. El aumento de esta proteina, tiene lugar en las primeras
etapas de la placentacion, antes de la manifestacion de los sintomas
clinicos, siendo relacionada con un peor pronostico de la enfermedad. Nos
planteamos estudiar si la endoglina soluble tendria un papel activo en el
origen y el desarrollo de la preeclampsia.

Hemos generado una linea de ratones transgénicos que sobreexpresan
endoglina soluble humana (sEng+). Cruzamos hembras con niveles
normales de endoglina (WT) con machos sEng+. Como control empleamos
hembras WT cruzadas con machos WT. Los resultados obtenidos muestran
que las hembras WT cruzadas con machos sEng+ presentan, a partir
del dia 13 de gestacion, altos niveles plasmaticos de endoglina soluble
humana, procedentes de la circulacion fetal. Ademas estas hembras
presentan, en comparacion con hembras WT cruzadas con machos WT,
caracteristicas tipicas de preeclampsia, como hipertension, proteinuria y
masa fetal reducida, asi como un mayor numero de abortos. La aparicion
de estos sintomas coincide con el aumento de endoglina humana en el
plasma materno y asi como con la remodelacién arterial placentaria.
Comprobamos ademas que las placentas de las hembras cruzadas con
machos sEng+ presentan alteraciones morfologicas. Estudios realizados
in vitro con células de cariocarcinoma humano (JAR) muestran, tras el
tratamiento con endoglina soluble, una menor proliferacion e invasion,
fendomenos importantes en la placentacion.

Estos resultados manifiestan el importante papel de la endoglina soluble
en la preeclampsia y abre las puertas hacia estudios mas exhaustivos
acercandonos un poco mas al entendimiento de esta enfermedad.

P02-14
Cytosolic domain of endoglin is responsable

of angiogenic responses
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Laura Ruiz Remolina', Carmelo Bernabéu?, Alicia Rodriguez
Barbero®, Miguel Pericacho Bustos', José Miguel Lépez Novoa'
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Endoglin is a type III TGF-B receptor whose function has been widely
described in the context of vascular physiology. Loss-of-function mutations
in endoglin gene (ENG) cause Hereditary Hemorrhagic Telangiectasia
(HHT). HTT is a vascular disorder caused, at least in part, by an impaired
angiogenesis, one of the most important vascular processes in which
endoglin is involved. There are two physiological endoglin isoforms,
L-endoglin (L-Eng) and S-endoglin (S-Eng). Both of them share the
extracellular domain, but S-Eng lacks most of the cytosolic domain. Our
hypothesis is that L-Eng or S-Eng overexpression will produce different
effects in the angiogenic processes in which the cytosolic domain plays
a role. However, we expect no differences between the overexpression of
both isoforms in processes regulated only by the extracellular domain.

For this purpose, we used mice that overexpress either L-endoglin (L-Eng")
or S-endoglin (S-Eng*) and control mice (WT). S-Eng* mice presented a
delayed and impaired reperfusion after hindlimb ischemia. Moreover,
subcutaneous Matrigel® implants were less invaded by endothelial cells
when engrafted in S-Eng*. In order to study if these alterations occur
during initial phases of angiogenesis, we carried out an aortic rings
assay in Matrigel® and no effect of endoglin isoforms overexpression
was observed in sprouts final volume. We deepened into the processes
involved in sprouting using endothelial cells that overexpress either L-Eng
or S-Eng. We observed that overexpression of S-Eng reduced endothelial
cells invasion of extracellular matrix, while L-Eng overexpression
enhanced proliferation and reduced branching and number of junctions in
pseudocapillar-like networks in Matrigel®.

In conclusion, overexpression of S-endoglin reduces angiogenesis,
suggesting that endoglin role in angiogenic processes, such as endothelial
cell proliferation, arrangement and matrix invasion, is mediated by its
intracellular domain.

P02-15
Human fibroblasts show mitophagy alterations

found in sporadic Alzheimer disease brain

Patricia Martin-Maestro’, Ricardo Gargini?, George Perry®, Jests
Avila', Vega Garcia-Escudero’

ICentro de Biologia Molecular Severo Ochoa, Madrid, ES, Centro
Nacional de Biotecnologia - CSIC , Madrid, ES, *University of Texas
at San Antonio, San Antonio, US

Mitochondrial anomalies have been previously reported in patients’ brain
and peripheral tissue suggesting their relevance in sporadic Alzheimer’s
disease. Present work evaluates mitochondrial function and recycling in
human fibroblasts and brain biopsies.

Functional studies using patients’ skin fibroblasts showed slower
mitochondrial membrane potential recovery after a mitochondrial insult
together with alterations in lysosomes and autophagy, accompanied by an
increase of oxidized and ubiquitinated proteins. Impairment in mitophagy
has been proven in these cells due to diminished PARK2 and insufficient
vesicle induction, accumulating depolarized mitochondria and PINKI.
Augmented L1 PINKI fragment levels suggest an inhibitory effect over
PARK2 translocation to the mitochondria causing the accumulation of
activated PINK1. Moreover, the overexpression of PARK2 diminished
ubiquitinated proteins accumulation, improves its targeting to mitochondria
and potentiates autophagic vesicle synthesis. This allows the reversion of
mitophagy failure reflected in the recovery of membrane potential and the
decrease of PINK 1 accumulation. Sporadic Alzheimer’s disease fibroblasts
exhibited similar alterations to what it could be found in patients’
hippocampal samples at early stages of the disease, where there was an
accumulation of PINK1 and L1 PINK together with abnormally increased

mitochondrial content. Our findings indicate that mitophagy alterations
can be considered a new hallmark of sporadic Alzheimer’s disease and
validates the use of fibroblasts for modelling this pathology.

P02-16
Development and characterization of cell and
animal models for the study of the biogenesis

and regulation of the mitochondrial ATP synthase
Pau Bernat Esparza Moltd, Noelia Blanco, Maria Sanchez-Aragb,
José M. Cuezva

Centro de Biologia Molecular Severo Ochoa (CBMSO), CIBERER,
Madrid, ES

Mitochondria play key roles in the physiology of eukaryotic cells. The
provision of metabolic energy by oxidative phosphorylation (OXPHOS),
the execution of cell death and intracellular signalling by calcium and
reactive oxygen species (ROS) are main functions of mitochondria. A
growing number of human rare diseases displaying different phenotypes,
which are collectively known as “mitochondriopathies”, are ascribed
to a deficit in the supply of metabolic energy by a deficient OXPHOS.
The mitochondrial H*-ATP synthase is the rotatory engine of the inner
mitochondrial membrane that couples the proton gradient, generated
by respiration, to the synthesis of most cellular ATP. We have recently
demonstrated that the expression level of the nuclear-encoded inhibitor
peptide called ATPase Inhibitory Factor 1 or IF1 regulates the synthase
activity of the H'-ATP synthase, being a central player in the regulation of
cellular energy metabolism.

In this work, we have generated stable cell models knockout for IF1 using
the CRISPR/Cas technology, in order to assess the role of this peptide in
the biogenesis and function of the ATP synthase complex in mammalian
cells and in retrograde signalling to the nucleus via ROS. Moreover, we
will describe our strategy for the development of conditional neuron-
specific IF1-KO mice to assess the role of IF1 in metabolic reprogramming
and neuroprotection in vivo (Formentini et al., EMBO J 2014; 33: 762-78).

PO2r-17
El factor de transcripcion KLF6 aumenta la
expresion génica de la metaloproteasa MMP-14

después del dafio vascular

Eunate Gallardo Vara', Francisco J Blanco®, Mercé Roqué?, Toru
Suzuki®, Luisa M Botella!, Carmelo Bernabeu*

ICentro de Investigaciones Bioldgicas, CSIC, and Centro de
Investigacion Biomédica en Red de Enfermedades Raras
(CIBERER), Madrid, ES, *Servei de Cardiologia. Institut del Torax,
Hospital Clinic, Barcelona, ES, *Department of Cardiovascular
Medicine, The University of Tokyo, Tokyo, JP

Después del dafio endotelial, el factor de transcripcion Kriippel-like factor
6 (KLF6) se transloca al nicleo celular para regular diversos genes diana
implicados en angiogénesis, reparacion vascular y remodelado vascular,
incluyendo componentes del complejo receptor de membrana para TGF-f8
tales como endoglina y ALKI1. La metaloproteasa de membrana 14
(MMP-14 o MT1) actia sobre endoglina para liberar endoglina soluble
y esta implicada en la inflamacion vascular y en la formacion de tubos
endoteliales, pero se sabe muy poco acerca de la regulacion de la expresion
de MMP14 durante el dafio vascular. La denudacion in vitro de monocapas
de células endoteliales de cordon umbilical da lugar a un incremento en la
tasa de transcripcion del gen KLF6, seguida de un aumento de los niveles
de MMP-14 y endoglina soluble. Asociado a este proceso, MMP-14
colocaliza con endoglina en las células endoteliales proliferantes alrededor
de la herida.

Ademés, después de una denudacion endotelial in vivo, los ratones KIf6*
muestran menores niveles de MMP-14 en su vasculatura comparado
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con los ratones salvajes. La expresion celular ectopica de KLF6 resulta
en un aumento de la tasa de transcripcion de MMP-14 y los ensayos de
inmunoprecipitacion de cromatina muestran que KLF6 interacciona con
el promotor de MMP14 en células endoteliales y esta interaccion aumenta
durante la cicatrizacion de herida.

Finalmente, KLF6 aumenta claramente la actividad transcripcional de
diferentes construcciones reporteras del promotor del gen de MMP-14. Estos
resultados sugieren que KLF6 regula la transcripcion de MMP-14 y que
juega un papel critico en la compleja red de expresion génica desencadenada
durante la reparacion del dafio endotelial.

P02-18
Histidine kinase inhibitors for treatment
of bacterial infections in patients with cystic

fibrosis
Nadya Velikova
Wageningen University, Wageningen, NL

Bacterial respiratory infections are the main cause of morbidity and
mortality among the patients with cystic fibrosis (CF). During early
childhood, the broncho-pulmonary infections are due to Haemophilus
influenzae and Staphylococcus aureus. As the CF patients grow older,
pathogenic Gram-negative bacteria like Achromobacter xylosoxidans,
Burkholderia cepacia complex and especially Pseudomonas aeruginosa
are more frequently seen. P aeruginosa is a turning point in the
respiratory disease and its prevalence increases with age. P. aeruginosa
uses two-component systems (TCS) that sense environmental changes to
differentially express virulence factors that cause both acute and chronic
infections. The P. aeruginosa AlgZR TCS is one of its global regulatory
systems that affects the organisms fitness in a broad manner. The AlgZR
TCS is absolutely required for important P. aeruginosa phenotypes: e.g.
twitching motility and alginate production, indicating its importance in
both chronic and acute infections. Alginate production is the main factor
that allows for persistant P. aeruginosa infection and underlies the poor
prognosis for the CF patients. A prototipical TCS consists of a membrane-
bound histidine kinase (HK) and a cognate response regulator (RR).

We have demonstrated that nanoparticles for delivery of antibacterials
to Gram-negatives loaded with recently identified putative bacterial HK
inhibitors are bactericidal against P. aeruginosa and clear P. aeruginosa
infection from cultured human airway epithelial cells, Calu-3 cells. The
HK inhibitors alone show promising antibacterial effect against clinical
isolates of multi-drug resistant S. aureus and other Gram-positive and
Gram-negative bacteria causing infections in CF patients.

Altogether, the HK inhibitors and the nanoparticles loaded with HK
inhibitors have a great potential to be developed as broad-spectrum
antibacterials and to be used in the treatment of CF patients.

P02r-19

Role of DOR in the control of cellular proteostasis
Paula Martinez Cristobal, Juan Pablo Mufioz, Antonio Zorzano
!Institute of Research in Biomedicine, IRB Barcelona,

Barcelona, ES

Understanding the intricate network of pathways that maintain cellular
homeostasis and mediate stress response is essential. Protein homeostasis,
or proteostasis, is a key mechanism by which cells rapidly respond to their
environment to maintain cellular proteins in a state that allows optimum
biological activity. To ensure dynamic protein turnover, eukaryotic cells have
many complex pathways to regulate protein synthesis and degradation. Two
major pathways degrade most cellular proteins: the ubiquitin-proteasome
system (UPS) and autophagy. The nuclear cofactor DOR was identified
originally as a protein expressed in PML nuclear bodies [1]. However,
in response to cellular stress, DOR exits the nucleus, localizes to early
autophagosomes and regulates autophagy [2]. Moreover, recent data from
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our laboratory demonstrated that DOR promotes muscle wasting by the
activation of basal autophagy in skeletal muscle [3]. In this study, we have
analyzed the role of DOR in the regulation of the integration of autophagy
with other cellular processes that maintain homeostasis and mediate stress in
muscle cells. For this purpose we have generated DOR knock down C2C12
muscle cells. Our results indicate that DOR enhances the degradation of
proteins through autophagy. Under basal conditions and upon amino acid
starvation, DOR deficient cells caused a substantial inhibition of protein
degradation and a decrease in the number of autophagosomes. Moreover,
DOR is a negative regulator of the accumulation of K48 ubiquitinated
proteins as assessed by incubation with the proteasome inhibitor MG132.
Based on these data, we suggest that DOR regulates protein turnover in
muscle cells by modulation of the degradation processes. We also suggest
the participation of DOR in the modulation of protein synthesis.
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El proceso degenerativo en la ataxia de Friedreich

viene determinado por el tipo celular
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La ataxia de Friedreich (FRDA, OMIM 229300, ORPHA 95) es una
enfermedad multisistémica que afecta al sistema nervioso, corazon y
pancreas. Definida como una neuropatia periférica, son las neuronas
sensitivas del ganglio dorsal (DRG) las que sufren los primeros danos.
Nuestro modelo de trabajo es un raton knockout para el gen Fxn que expresa
reducidos niveles de frataxina humana similares a los que presentan los
pacientes FRDA. El raton YG8R presenta un déficit de coordinacion y
equilibrio que se asocia a una disminucion en el numero de neuronas del
DRG y de axones de la raiz dorsal. El proceso de la enfermedad afecta
tanto a grandes como pequeilas neuronas del DRG, y la pérdida de fibras
en la raiz dorsal no es ser selectiva. Estos axones ademas presentan una
descompactacion e invaginaciones de mielina. Esto puede desencadenar
el incremento del espacio adaxonal que se observa en muchos axones
YGSR, impidiendo una correcta conexion entre la célula de Schwann y el
axon, iniciando la desmielinizacion de los axones. Todos estos procesos
patologicos parecen ser previos a la degeneracion total del axon y
posiblemente a su desaparicion.

Una de las causas que llevan a la degeneracion es la senescencia, y tras
el analisis de la expresion de SA-B-galactosidasa asociada a senescencia
en tejidos afectados en la FRDA fueron exclusivamente los islotes de
Langerhans del pancreas quienes mostraron senescencia celular. La entrada
en senescencia impide la regulacion del nimero de células beta que viene
dado por su replicacién mas que por la diferenciacion. Asi, el numero de
células beta y la masa de islotes disminuye hasta niveles patoldgicos, ya
que son incapaces de mantener la normoglucemia.

Por lo tanto, el proceso degenerativo que condiciona la neuropatia sensorial
de FRDA es mas una combinacion de una enfermedad progresiva axonal
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y una afectacion de la funcion de las células de Schwann. Sin embargo, en
en la célula pancreatica beta es la senescencia la que determina el proceso
de degeneracion y contribuye a la patogénesis de la diabetes tipo 2 en la
ataxia de Friedreich.

P02m-21 (RO2-4)

Alteraciones del tejido adiposo inducidas por la
realimentacion con dieta hiperlipidica en ratas
con un antecedente previo de restriccion calérica

severa
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Fernandez-Millan!, Juan de Toro-Martin?, Carmen Alvarez Escold’,
Fernando Escrivé Pons'
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(CIBERDEM), Madrid, ES, ?Departamento de Bioquimica y Biologia
Molecular I, Facultad de Farmacia, UCM, Madrid, ES

La resistencia a la insulina, tanto en individuos diabéticos como en no
diabéticos, se asocia frecuentemente con la obesidad, en particular con
un exceso de tejido adiposo visceral. Con la creciente prevalencia de
esta patologia, el interés cientifico por la biologia del tejido adiposo esta
aumentando y sus células se consideran mas que simples unidades de
almacenamiento de grasa. La subnutricion precoz en ratas Wistar puede
conducir a la aparicion de un aumento de la grasa central en la vida adulta.
En nuestro modelo de subnutricion precoz y posterior rehabilitacion con
una dieta moderadamente hipercalorica, observamos una resistencia global
a la insulina, signos de inflamacion y estrés oxidativo en el tejido adiposo
visceral, asi como una salida ectopica de lipidos hacia el higado (esteatosis)
y el musculo esquelético de estos animales. Sin embargo, estas alteraciones
no estuvieron asociadas a la aparicion de obesidad (en términos de peso del
cuerpo) en estos animales. Este hecho nos llevo a investigar los mecanismos
moleculares subyacentes. Encontramos que la subnutricion condujo a
una marcada infiltracion de adipocitos marrones en el tejido adiposo
blanco (visceral y subcutaneo) y a un aumento de procesos apoptoticos
en el tejido adiposo visceral, cuando los animales se realimentaron. La
gran infiltracion de macrofagos que también habiamos encontrado en el
tejido adiposo blanco de ratas subnutridas y posteriormente rehabilitadas
coincidia con el mayor acimulo de NPY en este tejido. Estos estudios nos
permiten concluir que la subnutricién precoz puede dar lugar a procesos
inflamatorios similares a los que ocurren en el sindrome metabdlico asi
como a mecanismos compensatorios que parecen evitar la aparicion de
obesidad ponderal en la vida adulta. Algunas de las dianas estudiadas en el
presente trabajo, como el NPY y el UCP1, estan siendo investigadas para
el tratamiento de la obesidad.

Este trabajo ha sido financiado por: BFU 2011-25420 (MINECO), S2010/
BMC-2423 (MOIR, CAM) y CIBERDEM, ISCIII.
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Regulation of renal fibrosis development

by cardiotrophin-1
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Lépez Novoa?, Carlos Martinez Salgado®
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Renal tubulointerstitial fibrosis occurs by inflammatory cell infiltration
and myofibroblast activation leading to accumulation of extracellular
matrix (ECM) proteins. The cytokine cardiotrophin-1 (CT-1) promotes cell
survival but also causes tissue damage. Although chronic exposure to high
doses of CT-1 is associated with cardiac and vascular fibrosis in vivo, the
role of CT-1 in renal fibrosis is unknown.

Thus, the aim of this study is to assess the severity of renal tubule-interstitial
damage induced by unilateral ureteral obstruction (UUO), an experimental
model of tubulointerstitial fibrosis, in CT-1"-(KO) mice and their respective
controls (WT) after 3 and 15 days of obstruction.

After 3 days of UUO, obstructed (O) kidneys from CT-17- mice showed
higher expression of ICAM-1, COX-2 and collagen I than O kidneys from
WT mice. After 15 days of UUO, O kidneys from CT-17" mice show higher
expression of collagen I and fibronectin and increased Sirius red staining —
increased tubulointerstitial fibrosis- than O kidneys from WT. Furthermore,
CT-1 treatment (100 ug/kg/day) reduced ICAM1 expression in O kidneys from
WT mice and reduced PECAM and VCAM expression in CT-1"- mice after 3
days of UUO. CT-1 treatment (400 ug/kg/day) in WT mice reduced collagen
I, CTGF and fibronectin expression and Sirius red staining in O kidneys, and
in CT-1"" mice reduced collagen I, fibronectin, aSMA, ICAM and PCNA
expression and Sirius red staining in O kidneys after 15 days of UUO.

This study shows that endogenous and exogenous CT-1 regulates renal
fibrosis induced by obstructive nephropathy, possible due to its regulation
of the inflammatory process, thus suggesting a potential therapeutical
property of this molecule.

P02-23
La endoglina soluble reduce la infiltracion

leucocitaria en la inflamacién
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Arévalo?, Carmelo Bernabéu®, José Miguel Lépez Novoa', Miguel
Pericacho Bustos’, Alicia Rodriguez Barbero®
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La inflamaciébn es un proceso complejo, que se caracteriza por
modificaciones tisulares y por infiltracion de células sanguineas. La
inflamacion esta relacionada con el proceso de reparacion tisular en el que
nuestro grupo ha demostrado que endoglina juega un papel importante.
Endoglina (CD105) es una glicoproteina de membrana que forma parte
del complejo receptor de TGF-B. La endoglina se ha relacionado con
enfermedades vasculares con procesos inflamatorios asociados. La forma
soluble de la endoglina (sEng) se encuentra en niveles reducidos en la
poblacion normal, pero estd aumentada en mujeres con preeclampsia
y en pacientes con diversos tipos de cancer e infarto de miocardio.
Recientemente se ha descrito que endoglina soluble es capaz de regular la
adherencia del leucocito al endotelio. Nuestra hipotesis es que la endoglina
soluble interfiere en la union leucocito-endotelio reduciendo la infiltracion
leucocitaria en los tejidos. Para testar esta hipotesis, estudiamos la respuesta
inflamatoria en ratones que sobreexpresan endoglina soluble (sEng+) y sus
controles (sEng-) en tres modelos de inflamacion. La inflamacion inducida
por carragenina en una bolsa de aire subcutanea (air pouch) generada en
la espalda del raton y la inducida por lipopolisacéarido (LPS) en pulmén,
produce una extravasacion leucocitaria menor en los ratones sEng+ que
en los control. Ademas, en estos modelos, la permeabilidad vascular es
menor en los ratones sEng+. La inflamacién inducida por isquemia y
reperfusion renal y la inducida por LPS en pulmén muestra que la actividad
mieloperoxidasa en ratones sEng+ es menor que en sus controles. En los
estudios histologicos de los tejidos inflamados se observa que la infiltracion
leucocitaria esta reducida en ratones sEng+ respecto a sus controles.
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Estos resultados demuestran que la endoglina soluble interfiere en un
proceso clave de la inflamacion como es la transmigracion leucocitaria
hacia el foco inflamatorio.

PO2r-24
Altered brown adipose tissue and browning
activity associated to initial stages of ageing.
Effect of a moderate and long-term caloric

restriction

Patricia Corrales-Cordon', Yurena Vivas-Garcia®, Adriana lzquierdo
Lahuerta®, Daniel Horrillo-Novero®, Patricia Seoane?, Carmen
Martinez Martinez!, Miguel Lopez?, Manuel Ros', Maria Jests
Obregén Perez®, Gema Medina-Gémez!

"Universidad Rey Juan Carlos, Alcorcén, ES, *Universida de
Santiago de Compostela, Santiago de Compostela, ES, *Instituto de
Investigaciones Biomédicas Alberto Sols/CSIC-UAM, Madrid, ES

Changes in the redistribution of different adipose tissues, white (WAT,
White Adipose Tissue) and Brown (BAT, Brown Adipose Tissue)
occur during ageing occur changes in the redistribution of different
adipose tissues, White (WAT, White Adipose Tissue) and Brown (BAT,
Brown Adipose Tissue). These changes are correlated with metabolic
alterations such as Insulin Resistance and other complications of
Metabolic Syndrome. Thyroid hormones (TH) and the Central Nervous
System (CNS) play an important role in adipose tissues, changing the
energy balance and lipid metabolism. We have studied the relationship
between TH status and BAT and the induction of BAT markers in WAT
(subcutaneous, sc WAT; and epididymal, eWAT) in the first stages of ageing
to detect the initial signals of alteration. Moreover, the effect of long-term
Caloric Restriction (CR) was studied as intervention. 3 and 12-month old
mice fed ad libitum and 12-month old mice fed with 20% of CR from
3-month old, were used. Enhanced BAT metabolism was quantified by
['*F] fluoro-2-deoxyglucose (['*F]FDG) positron emission tomography
(PET)/computed tomography (CT) in mice of the two ages. Expression
of genes involved in lipid metabolism in WAT and BAT were studied.
UCP-1 expression was analyzed by mRNA and immunohistochemistry.
T3 and T4 levels were detected by RIA. Moreover, lipogenic proteins
in CNS were investigated. Our results showed that, during the first
stages of ageing, total ['"SF]FDG standard uptake value (SUV) of BAT
decreased in 12-month old mice compared to young mice. Expression
of lipogenic and lipolitic genes decreased in scWAT in animals fed ad
libitum, but no in eWAT. UCP-1 expression decreased in scWAT with
ageing. Furthermore, T3 levels in BAT and serum decreased in 12-month
old mice. Moreover, changes in lipogenic enzymes in CNS were also
detected. All these effects in WAT, BAT and CNS were attenuated with
long-term CR. In conclusion, in our experimental model, CR could
prevent the morphological and functional changes associated to the first
stages of ageing in WAT and BAT. Moreover, the transdifferentiation
from WAT into BAT, and BAT activation could be explained by the status
and function of TH and CNS.

P02-25
[Comunicacién temporalmente embargada

por un posible proceso de patentabilidad]

Virginia Albifiana Diaz', Gemma Serrano-Heras?, Tomas Segura
Martin?, Ana Belén Perona Moratalla?, Karina Villa Gémez de las
Heras®, Luisa M? Botella®

ICentro de Investigaciones Bioldgicas, CSIC, Alcézar de San Juan,
ES, ?Unidad de Investigacién, Complejo Universitario Hospital
Albacete, Albacete, ES, Area de Farmacia del Servicio de Salud de
Castilla-La Mancha (SESCAM), Toledo, ES
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Proteinas de dinamica mitocondrial en las
neuronas POMC hipotalamicas: reguladores
criticos del balance energético y el metabolismo

de la glucosa
Marc Claret Carles
Centro Esther Koplowitz, Barcelona, ES

Las neuronas hipotalamicas que expresan el precursor anorexigeno
proopiomelanocortina (POMC) estan criticamente involucradas en la
deteccion de hormonas y sefiales nutricionales circulantes que informan
sobre el estado energético del organismo. Sin embargo, la base molecular
de los mecanismos sensores de energia/nutrientes en esta poblacion de
neuronas todavia se desconoce en gran medida. Las mitocondrias son fuentes
primarias de moléculas clave que comunican el estado de energia celular
(ATP, ADP, NAD y NADH) y por lo tanto se pueden considerar organulos
sensores energia. En los tltimos afos, se ha demostrado que las mitocondrias
son capaces de detectar y adaptarse bioenergéticamente a las fluctuaciones
ambientales de disponibilidad de nutrientes a través de eventos de fusion y
de fision. En nuestro laboratorio hemos investigado el papel de las proteinas
de fusion mitocondrial en las neuronas POMC sobre el control sistémico
del balance de energia. Nuestros datos demuestran funciones divergentes de
las principales proteinas de fusion mitocondrial en las neuronas POMC, y
ponen de manifiesto la implicacion de estas proteinas en diferentes procesos
bioldgicos como la homeostasis del reticulo endoplasmatico, la sensibilidad
a la leptina, el control de produccion hepatica de glucosa y la funcion de
la célula beta pancreatica. Estas observaciones indican que las proteinas de
fusion mitocondrial en neuronas POMC juegan un papel fundamental en el
balance energético y el control metabolico.

PO2m-27
Bazedoxifeno, un nuevo medicamento huérfano
para el tratamiento de los sangrados en

telangiectasia hemorragica hereditaria (HHT)
Luisa-Maria Botella Cubells', Virginia Albifiana’, Marfa Luisa Ojeda
Fernandez?, Lucia Recio Poveda!, Roberto Zarrabeitia Puente®
ICIB (CSIC), Madrid, ES, °CIBER Enfermedades Raras. CIB (CSIC),
Madrid, ES, *Servicio de Medicina Interna, Hospital de Sierrallana.
Idival, Torrelavega, ES

La telangiectasia hemorragica hereditaria (HHT) o sindrome de Rendu-
Osler-Weber es una enfermedad rara vascular con herencia autosoémica
dominante. Da lugar a fragilidad vascular que conduce a hemorragias y
anemia. La enfermedad se origina en un 90% de los casos por mutaciones en
los genes ACVRLI/ALK]I (activin receptor-like kinase type I) o endoglina
(ENG). Estos genes codifican proteinas de la familia de receptores de
sefializacion de TGF-f. La haploinsuficiencia de estas proteinas es la base
de la patogenia. A partir de muestras de plasma de pacientes de HHT,
seguidos antes, y tras tratamiento con bazedoxifeno (modulador selectivo
del receptor de estrogenos, SERM), se estudio la expresion de endoglina
y ALK en monocitos activados de los pacientes. Ademas se determiné la
cantidad de VEGF presente en el plasma.

En experimentos in vitro, se cuantifico el efecto de diferentes dosis
de bazedoxifeno, sobre la expresion de endoglina y ALKI por PCR
cuantitativa, en células derivadas de pacientes y en células control. Se
midi6 también la capacidad angiogénica in vitro tras tratamientos con
bazedoxifeno, en ensayos de matrigel.

Los resultados muestran que los pacientes de HHT tratados con
bazedoxifeno, aumentan los niveles de hemoglobina, y disminuyen sus
sangrados. El efecto se debe en parte a un aumento de los niveles de ARNm
de endoglina y ALK]I.

Los resultados obtenidos han sido la base para la obtencion de una nueva
designacion de medicamento huérfano para la HHT por la Agencia Europea
del Medicamento (EMA).
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P02m-28
Protective effect of Silybum marianum on
endothelial cells submitted to high glucose

concentration

Olga Palomino?, Neire M. Gouveia?, Sonia Ramos®, M. Angeles
Martin®, Luis Goya Suarez’

IFaculty of Pharmacy, Universidad Complutense de Madrid, Madrid,
ES, ?Institute of Genetics and Biochemistry, Federal University

of Uberlandia, Uberlandia, Minas Gerais, BR, *Department of
Metabolism and Nutrition, Institute of Science and Food Technology
and Nutrition (ICTAN — CSIC), Madrid, ES

Silybum marianum Gaertn (milk thistle) fruit is used since ancient times for
the relief of different liver diseases. Research proves theprotective effect of
milk thistle extract or isolated flavonolignans in cellular models (Kupffer
cells, hepatocytes, HepG2, isolated mitochondria and models of ischemia-
reperfusion) of liver injuries with toxic-metabolic origin, especially those
characterized by intense oxidative stress such as inflammatory liver disease
and liver cirrhosis.

As increased oxidative stress is involved in the development and progression
of type 2 diabetes and its complications, the aim of this work is to assess the
protective effect of milk thistle seed extract against oxidative stress induced
by a high glucose concentration on endothelial cells (EA.hy926 — EA - cell
line). Milk thistle seeds were extracted with ethyl acetate by maceration and
then evaporated until dryness under vacuum. Chromatographic analysis
was performed by HPLC. No cell toxicity was observed for concentrations
ranging from 0.5 to 100 pg/mL of milk thistle extract on EA cells, for 24 h.
Then, concentrations of 5, 10 and 25 pg/mL of the extract were used to
assess the protective effect on EA cells simultaneously treated with 30 mM
glucose for 24 hours. Chromatographic profile of milk thistle extract shows
the flavonolignans silicristin and sililbinin A and B as the major components.
Oxidative damage by 30 mM glucose was shown as a significant decrease
in reduced glutathione (GSH) concentration, together with a significant
increase in both protein carbonyl levels and GPx and GR enzymatic activity,
when compared to control. S. marianum extract at 5 pg/mL recovered GSH
concentration close to control values. Also elevated enzymatic activity and
carbonyl levels were balanced by realistic doses of the extract. Results show
that S. marianum protects endothelial cell against oxidative damage by
modulating antioxidant enzyme activity and GSH and protein carbonyl levels.

P02r-29
Connexin43-Src interacting sequence as a
cell-penetrating peptide to study human primary

glioma stem cells invasion

Myriam Jaraiz Rodriguez', M? Dolores Tabernero®, Maria
Gonzélez-Tablas®, Alvaro Otero®, Alberto Orfao®, Arantxa Tabernero®
IUniversidad de Salamanca, Salamanca, ES, ?Instituto de Estudios
de Ciencias de la Salud de Castilla y Leén (IECSCYL) and Research
Laboratory of the University Hospital of Salamanca, Instituto de
Investigacion Biomedicina de Salamanca (IBSAL) and Centre for
Cancer Research (CIC-IBMCC; CSIC/USAL; IBSAL), Salamanca, ES,
3Centre for Cancer Research (CIC-IBMCC; CSIC/USAL; IBSAL) and
Department of Medicine, Universidad de Salamanca, Salamanca,
ES, *Neurosurgery Service of the University Hospital of Salamanca
and IBSAL, Salamanca, ES, °Instituto de Neurociencias de Castilla
y Ledn. Universidad de Salamanca, Salamanca, ES

Connexin43 (Cx43) is the main gap junction channel-forming protein
in astrocytes, the most abundant glial cells in central nervous system.
This protein is downregulated in brain tumours called gliomas. Tumour
initiation, relapse, and therapeutic resistance in gliomas is attributed to
Glioma Stem Cells (GSCs). Interestingly, several cell-penetrating peptides
(CPPs) containing different regions of Cx43 involved in c-Src interaction
reverse Glioma Stem Cells (GSCs) phenotype and reduce the rate of cell
growth. Considering the controversial Cx43 migration properties and the

infiltrative nature of these tumours, we have investigated the role of these
CPPs in human primary GSC migration and invasion.

Human primary GSCs were obtained from fresh tumour biopsies and were
treated with CPPs. Human GSCs G166 were treated with CPPs. Migration
was studied using tiny-tumour cultures, Time-Lapse live-cell Imaging and
Immunocytochemistry. Invasion was studied using 8.0 uM pore transwell
inserts with or without Matrigel. The mechanism involved in migration was
studied by Western blot, evaluating the activity of Focal Adhesion Kinase
(FAK).

Our findings indicate that our CPPs reduced the rate of human primary
GSCs and G166 GSCs migration and invasion. In addition, CPPs
inhibited c-Src activity in these cells and consequently decreased FAK
phosphorylation necessary to establish adequate focal adhesions in order
to migrate. It should be mentioned that FAK is activated by Src-mediated
phosphorylation.

In conclusion, our results show that c-Src plays an essential role in the
effects of Cx43 on migration and suggest these CPPs by inhibiting
migration and invasion could be the basis for promising therapies.

P02-30
Critical role of autophagy against ethanol-

induced neurotoxicity
Antoni Pla Rodriguez, Maria Pascual Mora, Consuelo Guerri Sirera
Centro de Investigacion Principe Felipe, Valencia, ES

Autophagy constitutes the major regulated catabolic mechanism that
eukaryotic cells use to degrade long-lived proteins and organelles, and is
mainly regulated by the mammalian target of rapamycin (mTOR) and the
autophagy-related (ATG) proteins. Autophagy takes place at basal levels to
perform homeostatic functions and is upregulated under stress conditions.
Recent evidence indicates its role in neurodegenerative pathologies
and in alcoholic liver disease, but how these processes affect the brain
remains elusive. Ethanol induces brain damage and neurodegeneration by
triggering inflammation in glial cells through the activation of Toll-like
receptor 4 (TLR4). We have recently demonstrated that chronic ethanol
consumption impairs autophagy in mouse brain, and that TLR4 participates
in these proteolytic dysfunctions. Herein, we aim to evaluate the effect of
an acute dose of ethanol (50 mM) in the autophagy-lysosome pathway
(ALP) on mouse glial cells and neurons, and the role of autophagy in this
process. We show that a single dose of ethanol induces an overexpression
of the ATG proteins and increases the number of autophagic vacuoles and
lysosomes in astrocytes. These changes could be caused by the reduction of
the phosphorylation levels of the upstream autophagy inhibitor mTOR and
the activation of the BECLIN-1 and ULK1 complexes. Interestingly, only
minor changes are found between control and ethanol-treated TLR4”- mouse
glial cells. Furthermore, ethanol triggers the expression of inflammatory
mediators such as iNOS and COX-2 in astrocytes and the use of
autophagy inhibitors aggravates this phenotype, increasing inflammation
and triggering glial cell death. Conversely, ethanol downregulates the
autophagy pathway in neurons and triggers cell death, which is partially
recovered with the use of autophagy enhancers. These findings point
towards a protective role of the ALP and could provide new insight into the
mechanisms underlying ethanol-induced brain damage and why neurons
are more sensitive to damage than astrocytes.

Supported by MEC, SAF2012-33747, ACOM2014.

P02-31
Enhanced fatty acid oxidation in adipocytes and
macrophages reduces lipid-induced triglyceride

accumulation and inflammation

Maria Ida Malandrino®, Raquel Fucho®, Minéia Weber®, Lorea
Valcarcel', Maria Calderon-Dominguez’, Joan Francesc Mir', Xavier
Escoté?, Maria Gdmez-Serrano®, Belén Peral®, Laia Salvadé®,
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Sonia Fernandez-Veledo?, Niria Casals®, Manuel Vazquez-Carrera®,
Francesc Villarroya', Joan J Vendrell?, Dolors Serra*, Laura Herrero*
'IBUB, CIBEROBN, Barcelona, ES, Hospital Joan XXIII,
CIBERDEM, Tarragona, ES, Instituto Alberto Sols, CIBEROBN,
Madrid, ES, *IBUB, CIBERDEM, Barcelona, ES, °Universitat
Internacional de Catalunya, CIBEROBN, Barcelona, ES

Lipid overload in obesity and type 2 diabetes is associated with adipocyte
dysfunction, inflammation, macrophage infiltration and decreased
fatty acid oxidation (FAO). Here we report that the expression of
carnitine palmitoyltransferase 1A (CPT1A), the rate-limiting enzyme
in mitochondrial FAO, is higher in human adipose tissue macrophages
than in adipocytes and that it is differentially expressed in visceral vs.
subcutaneous adipose tissue both in an obese and a type 2 diabetes cohort.
These observations led us to further investigate the potential role of CPT1A
in adipocytes and macrophages. We expressed CPT1AM, a permanently
active mutant form of CPT1A, in 3T3-L1 CARDI adipocytes and RAW
264.7 macrophages through adenoviral infection. Enhanced FAO in
palmitate-incubated adipocytes and macrophages reduced triglyceride
content and inflammation, improved insulin sensitivity in adipocytes
and reduced ER stress and ROS damage in macrophages. We conclude
that increasing FAO in adipocytes and macrophages improves palmitate-
induced derangements. This indicates that enhancing FAO in metabolically
relevant cells such as adipocytes and macrophages may be a promising
strategy for the treatment of chronic inflammatory pathologies such as
obesity and type 2 diabetes.

P02-32
Patron de metilacion en Charcot-Marie-Tooth
asociado al déficit de GDAP1

Isabel Herrer Mambrona®, Sara Fernandez Lizarbe!, Paula Juarez?,
Azahara Civera Tregén', Francesc Palau Martinez

Centro de Investigacién Principe Felipe (CIPF), Valencia, ES,
2CIBERER, Valencia, ES

Introduccion: Datos recientes del laboratorio indican que el déficit
de GDAPI provoca alteraciones morfologicas y funcionales en las
mitocondrias de las células neuronales periféricas motoras y sensitivas.
Otros eventos desregulados asociados, son el mecanismo de estrés
oxidativo, la homeostasis del Ca* asi como otras importantes funciones
celulares. Multiples estudios han demostrado la importancia de la
epigenética en la fisiopatologia del sistema nervioso, sin embargo la posible
accion de la epigenética en Charcot-Marie-Tooth (CMT) es un aspecto que
todavia no se ha explorado.

Objetivos y resultados (Andlisis del patron de metilacion de DNA en la
patologia CMT): Para poder estudiar el efecto de las mutaciones de GDAP1
en CMT disponemos de un modelo murino knockout [Gdapl-(KO)].
Desde una aproximacion global se estudiaron las posibles alteraciones
en la maquinaria de metilaciéon del DNA en muestras de médula espinal
(ME) y células neuronales motoras (MN) aisladas de ratones WT y
KO en el estadio embrionario E13.5. Para ello se analizaron los niveles
transcripcionales de las DNA metiltransferasas (Dnmts (Dnmtl, Dnmt3a
0 Dnmt3b) y del factor de union a DNA metilado MeCP2. Los resultados
obtenidos determinan que muestras de ME de ratones KO presentan
una disminucion significativa en los genes Dnmt3a, Dnmt3b 'y Mecp?2.
Sin embargo los niveles transcripcionales de estos genes, no cambian
significativamente en muestras de MN aisladas. Estudios recientes han
encontrado una nueva modificacion del DNA, la hidroximetilcitosina. Sus
niveles se establecen por las familias de las dioxigenasas denominadas
TET. Analizamos los niveles de 7et! y Tet? en las citadas muestras. Los
resultados de qRT-PCR confirman que hay una disminucion significativa
en los niveles de 7et/ en ME, sin presentar cambios significativos en MNs
entre ratones WT vs KO. Esto podria indicarnos que la maquinaria de
metilacion esta alterada en las muestras de ME con deficiencia en Gdapl.
Futuros estudios nos determinaran la relevancia de la metilacion del DNA
en los mecanismos patogénicos de CMT.
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P02-33
Abordajes celulares y moleculares hacia

el tratamiento de las distrofias de retina

Paola Bovolenta

Centro de Biologia Molecular Severo Ochoa CSIC y CIBERER,
Madrid, ES

Hace tan solo diez o veinte afios el camino hacia una terapia para prevenir
o restaurar la pérdida de vision provocada por la degeneracion de los
fotorreceptores en pacientes que padecen distrofias hereditarias de retina
(DR) parecia muy largo y dificil.

Durante esta charla ilustraré los avances recientes en esta direccion
que incluyen abordajes de terapia génica para casos concretos de DR,
investigacion en medicina regenerativa y la obtencion de fotorreceptores
en cultivo asi como los estudios de nuestro laboratorio encaminados
a identificar factores difusibles que pudieran estar implicados en la
progresion de la degeneracion de los fotorreceptores, independientemente
de la causa genética primaria de las DR.

PO2r-34
Nalmefene, by blocking TLR4/TLR2 translocation
to lipid rafts-caveolae, prevents ethanol-induced

neuroinflammation in astroglial cells
Jorge Montesinos Selfa, Anabel Gil-Tébar, Consuelo Guerri
Centro de Investigacion Principe Felipe, Valencia, ES

Our previous studies demonstrated that ethanol, by activating the innate
immune receptors toll-like 2 (TLR2) and 4 (TLR4) signaling in glial cells,
promotes the production of inflammatory mediators and cytokines, leading
to neural death. Elimination of TLR4 prevents the neuroinflammatory
processes along with the myelin and behavioral impairments caused by
chronic ethanol treatment in mice. Recent findings show that opioids
are also capable to activate TLR4 signaling causing neuroinflammation
and contributing to drug reinforcement. These studies also revealed that
naloxone, a clinically-used opioid receptor antagonist, inhibits opioid-
induced TLR4 signaling. The present study evaluates whether opioid
antagonist, as naltrexone, naloxone and nalmefene, are capable to inhibit
the ethanol-triggered innate immune receptors TLR2/4 signaling and to
compare the inhibitory potential of these compounds. Our results show
that both nalmefene (0.1 uM, provided by H. Lundbeck A/S) and naloxone
(150 uM) inhibit TLR2/4 response (NF-kB-p65 activation) and the
induction of inflammatory mediators (iNOS, COX-2) after LPS, LTA or
ethanol (25 mM) stimulation in cultured astrocytes. However, nalmefene
showed 1500-folds greater efficacy than naloxone to inhibit TLR2/4
signaling (MAPKs and NF-kB-p65 activation). Interestingly, lipid-raft
isolation assays and immunofluorescence confocal microscopy studies
showed that nalmefene was able to prevent the TLR2/4 translocation
to lipid-rafts caveolae promoted by ethanol. Taken together, our data
support a molecular mechanism to explain how nalmefene can block the
neuroinflammation by inhibiting TLR2/4 signalling response in glial cells.

Supported by PNSD-2014, RD12-0028-007.

P02-35
Analisis de la proteina CD26 como marcador
de células madre tumorales en 8 lineas

celulares de cancer de colon

Marta Rodriguez Quiroga', Oscar J. Cordero Santamaria®, Maria
Paez de la Cadena’, Leticia Barcia Castro', Andrea Diaz Diaz’,
Lorena Vazquez-lglesias*

'Departamento de Bioquimica, Genética e Inmunologia. Universidad
de Vigo, Vigo, ES, *Departamento de Bioquimica y Biologia Molecular.
Universidad de Santiago de Compostela, Santiago de Compostela, ES
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El cancer colorrectal es uno de los de mayor incidencia y mortalidad
en todo el mundo. Aproximadamente el 50% de los pacientes con CCR
desarrollardn metastasis preferentemente en el higado, aunque también
puede ocurrir en otros 6rganos como el pulmon.

Determinados estudios evidencian que una pequefia subpoblacion (0.1-10%)
de células tumorales denominadas células madre tumorales (CSC) son las
responsables de la propagacion del cancer. Estudios recientes muestran la
existencia de una subpoblacion de CSC, que expresan CD26, con capacidad
metastasica en cancer colorrectal.

El objetivo de nuestro estudio es analizar la relacién que existe entre la
expresion de CD26 y el proceso de metastasis en lineas celulares de cancer
de colon.

Disponemos de un modelo in vitro para estudiar procesos de invasion y
metastasis que consiste en § lineas celulares de cancer colon: SW1116
(estadio A), HT-29, Caco-2, SW480 (estadio B), SW620 (metastasis
ganglionar), DLD-1(estadio C), COLO205 (metastasis peritoneal) y T84
(metastasis pulmonar). En primer lugar, realizamos una caracterizacion
fenotipica de las diferentes lineas analizando la presencia de marcadores
de CSC: CD133, CD44, EpCAM LGRS y CD26 mediante las técnicas de
citometria de flujo, Western blot e inmunofluorescencia y observamos que
todos ellos presentan una gran variabilidad de expresion. El porcentaje
de células que expresaban CD26 fue mayor en SW1116, HT-29, Caco-2,
COLO205 y T84.

A continuacion, nos propusimos aislar la subpoblacion de CSC presente en
cada una de las lineas y analizar la expresion de los diferentes marcadores
y en concreto del CD26. Nos basamos en la propiedad de las CSC de
formacion de esferoides y observamos que todas las lineas celulares
analizadas eran capaces de formar esferoides y estamos analizando la
expresion de los diferentes marcadores en ellos. La autofluorescencia,
propiedad descrita para las CSC, nos permitié separar, mediante
sorting, las células autofluorescentes. Los resultados mostraron un alto
incremento en la expresion de CD26 y LGRS en la subpoblacion de células
autofluorescentes.

Financiacion: AECC (GCB13131592CAST), REGICC (R2014/039),
CONSOLIDACION GRC2014/019), INBIOMED.

P02-36
Alteracion del splicing de DJ-1 (PARK7):

implicacion en enfermedad de Parkinson
Fernando Cardona Serrate®, Julia Hernandez-Baixauli', Vicente
Andreu-Fernandez’, Irene Nebot!, José Félix Marti-Massé?, Adolfo
Lépez de Munain?, Jordi Pérez-Tur®

'Unitat de Genética Molecular. Instituto de Biomedicina de
Valencia-CSIC y CIBERNED, Valencia, ES, ?Instituto Biodonostia.
Hospital Universitario Donostia y CIBERNED, San Sebastian,

ES, 3Unitat de Genética Molecular. Instituto de Biomedicina de
Valencia-CSIC; CIBERNED y Unidad Mixta de Neurogenética.
Instituto de Investigacién Sanitaria La Fe, Valencia, ES

Estudios genéticos realizados en nuestro laboratorio en pacientes vascos de
enfermedad de Parkinson dan como resultado la asociacion positiva de dos
cambios de nucleodtido simple (SNP) conocidos en la 5’UTR de DJ-1. El
posterior analisis de haplotipos determind la existencia de un haplotipo de
riesgo para le enfermedad en esa region. Para estudiar el efecto funcional
de estas variantes en relacion con el splicing de DJ-1 se disend un minigen
con los distintos haplotipos posibles. La construccion se modificé para
afiadir el sitio aceptor desplicing que el exén 1 no contiene de forma
natural, y se utiliz6 en la linea celular SHSY-5Y diferenciada a fenotipo
neuronal dopaminérgico con acido retinoico. La deteccion de las isoformas
de splicing mediante RT-PCR y la cuantificacion de las mismas por qRT-
PCR, muestra diferencias significativas en las transcripcion dirigida por los
haplotipos implicados en la asociacion con la enfermedad.

Para estudiar el efecto de las variantes de la 5’UTR en la regulacion del
promotor se utilizan los plasmidos pGL3-promoter (Promega®) y pDJ-
1 (Keyser et al., 2009) que permite la expresion de la luciferasa bajo el

control de la 5”UTR del promotor SV40 y de DJ-1, respectivamente. La
medida de la actividad luciferasa de las diferentes variantes nos permitira
estudiar las diferencias en la regulacion de la expresion génica por las
diferentes formas de la 5”UTR.

P02-37
Ocupacién nucleosomal y modificaciones
epigenéticas en el promotor y en regiones de
ayuste alternativo del gen ZNF518B en cancer

colorrectal

Angela L. Riffo-Campos’, Josefa Castillo Aliaga®, Azahara
Vallet-Sanchez', Sofia Siscar-Lewin®, Gerardo Lopez Rodes’, Luis
Franco Vera'

'Departamento de Bioquimica y Biologia Molecular. Universidad de
Valencia e Incliva, Valencia, ES, ?Incliva, Valencia, ES

La estructura de la cromatina es un elemento clave en la regulacion de
la transcripcion eucariotica. Las modificaciones en las histonas y el
remodelado nucleosomal sirven como mecanismo para coordinar los
eventos celulares implicados en el control de la expresion génica. El
estudio de estos mecanismos es critico en el caso de enfermedades
humanas que desregulan la expresion de ciertos genes como ocurre en el
desarrollo tumoral. El cancer colorrectal (CCR) es el tercer cancer mas
comun en el mundo y la tasa de incidencia estd aumentando rapidamente en
areas historicamente de bajo riesgo como Europa. Los genes mutados mas
comunes en pacientes con CCR son APC, PT53 y KRAS. Las mutaciones
de KRAS en el codon 12 y 13 producen una activacion constitutiva
independiente de sefiales externas. Los pacientes de CCR que tienen esta
mutacion no responden al tratamiento con anticuerpos anti-EGFR.

En un estudio de RNAseq realizado en nuestro grupo, se identifico una lista
de genes con expresion diferencial en células mutadas en KRAS G13D,
entre los que destaca el gen ZNF518B, una proteina con dedos de zinc
de funcion no conocida. En este trabajo se ha estudiado por RT-qPCR la
expresion de ZNF518B y de sus isoformas en 9 lineas celulares de CCR,
observandose grandes diferencias en la expresion del gen, y en la expresion
de algunas de sus isoformas. En aquellas lineas donde la diferencia de
expresion era mayor se ha determinado la ocupacion nucleosomal tanto
en el promotor del gen ZNF518B como en las regiones de ayuste mediante
digestion con nucleasa micrococcal. Por otro lado, se ha analizado
la presencia de modificaciones especificas en las histonas, mediante
ensayo de Nuc-ChiIP. Los resultados, aunque prometedores necesitan de
experimentos adicionales para poder sefialar al gen ZNF5/8B como una
posible diana terapettica en pacientes con mutaciones en KRAS resistentes
a los tratamientos contra EGFR.

Este trabajo ha sido financiado por el proyecto PI12/02110, integrado
en el Plan Nacional de I+D+I 2008-2011 y cofinanciado por el ISCIII-
Subdireccion General de Evaluacion y el Fondo Europeo de Desarrollo
Regional (FEDER).

P02r-38 (R0O2-5)

NF-xB activation impairs somatic cell
reprogramming in ageing

Fernando G. Osorio, Clara Soria-Valles, José M.P. Freije, Carlos
L6pez-Otin

Universidad de Oviedo - IUOPA, Oviedo, ES

Ageing constitutes a critical impediment to somatic cell reprogramming.
We have explored the regulatory mechanisms that constitute age-
associated barriers, through derivation of induced pluripotent stem
cells (iPSCs) from individuals with premature or physiological ageing.
We demonstrate that NF-kB activation blocks the generation of iPSCs
in ageing. We also show that NF-kB repression occurs during cell
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reprogramming towards a pluripotent state. Conversely, ageing-associated
NF-kB hyperactivation impairs the generation of iPSCs by eliciting the
reprogramming repressor DOT 1L, which reinforces senescence signals and
down-regulates pluripotency genes. Genetic and pharmacological NF-kB
inhibitory strategies significantly increase the reprogramming efficiency
of fibroblasts from Néstor-Guillermo Progeria Syndrome (NGPS) and
Hutchinson-Gilford Progeria Syndrome (HGPS) patients, as well as from
normal aged donors. Finally, we demonstrate that DOTIL inhibition in
vivo extends lifespan and ameliorates the accelerated ageing phenotype of
progeroid mice, assessing the interest of studying age-associated molecular
impairments to identify targets of rejuvenation strategies.

P02-39
Bases moleculares de la adherencia 'y
colonizacion de bacterias patdgenas a las células

del epitelio corneal

Beatriz Garcia’, Ignacio Alcalde?, Carla Martin®, Federico Bech?,
Fernando Véazquez®, Jests Merayo®, Luis M. Quirés®
'Departamento de Biologia Funcional, Universidad de Oviedo.
Fundacién de Investigacion Oftalmoldgica Fernandez-Vega (FIO).
Instituto Universitario de Oncologia del Principado de Asturias
(IUOPA) , Oviedo, ES, *Fundacién de Investigacién Oftalmolégica
Ferndndez-Vega (FI0), Oviedo, ES, *Departamento de Biologia
Funcional, Universidad de Oviedo, Oviedo, ES, *Departamento de
Biologia Funcional, Universidad de Oviedo. Servicio de Microbiologia,
Hospital Universitario Central de Asturias (HUCA), Oviedo, ES,
°Fundacién de Investigacién Oftalmoldgica Ferndndez-Vega (FIO).
Departamento Cirugia y Especialidades Médico-Quirdrgicas,
Universidad de Oviedo, Oviedo, ES, ®Departamento de Biologia
Funcional, Universidad de Oviedo. Instituto Universitario de
Oncologia del Principado de Asturias (IUOPA), Oviedo, ES

Los proteoglicanos (PG) son moléculas complejas presentes en todos los
tipos celulares y en la matriz extracelular. Estan formadas por cadenas
polisacaridicas lineales llamadas glicosaminoglicanos (GAG) unidas
a proteinas nucleo. Los PG estan implicados en numerosos procesos
fisiologicos y patoldgicos, incluyendo infecciones. En este trabajo, se
han investigado las bases moleculares por las que diferentes bacterias
patogenas llevan a cabo la adhesion y colonizacion de las células del
epitelio corneal. Mediante experimentos de inhibicion de sintesis de
GAG y degradacion enzimatica, se muestra que en todos los casos el
proceso estd mediado por GAG, y particularmente por cadenas de
heparan sulfato (HS), aunque existen diferencias entre las bacterias Gram
positivas y las Gram negativas. Las cadenas de HS que participan en la
union se encuentran unidas a las cuatro isoformas de sindecanos, sin que
exista contribucion importante de otros PG. Las cadenas de HS poseen
una estructura compleja en la que se alternan dominios modificados
enzimaticamente con alto grado de sulfatacion con otros no sulfatados,
siendo los primeros los principales responsables de la adherencia
bacteriana. Los dominios sulfatados del HS poseen estructuras especificas
dependientes de los patrones de sulfatacion, generando secuencias
capaces de unir ligandos de forma selectiva. Estas sulfataciones se
sitian esencialmente en el OH del C2 del residuo del acido urénico, y
en el OH del C6 y el grupo amino del residuo de glucosamina. Mediante
shRNA, hemos generado lineas celulares de epitelio corneal carentes de
sulfataciones en estas posiciones especificas, determinando los patrones
que resultan esenciales en el proceso de adherencia de los patogenos
bacterianos a las células del epitelio corneal.

P02r-40
Glucocorticoid receptor and KIf4 co-regulate

anti-inflammatory genes in keratinocytes
Elena Carceller Zazo', Lisa Sevilla', Victor Latorre’, Julia Boix’,
Daniel Vodak?, lan Geoffrey Mills®, Paloma Pérez*
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Glucocorticoid (GC) receptor (GR) and Kruppel-like factor Klf4 are
transcription factors that play major roles in skin homeostasis. However,
whether these transcription factors cooperate in binding genomic regulatory
regions in epidermal keratinocytes was not known. Here, we show that
in dexamethasone-treated keratinocytes GR and Klf4 are recruited to
genomic regions containing adjacent GR and KLF binding motifs to
control transcription of the anti-inflammatory genes 7¥¢22d3 and Zfp36.
GR- and KIf4 loss of function experiments showed total GR but partial
KIf4 requirement for full gene induction in response to dexamethasone.
In wild type keratinocytes induced to differentiate, GR and KIf4 protein
expression increased concomitant with 75c22d3 and Zfp36 up-regulation.
In contrast, GR-deficient cells failed to differentiate or fully induce KIf4,
Tsc22d3 and Zfp36 correlating with increased expression of the epithelium-
specific Trp63, a known transcriptional repressor of KIf4. The identified
transcriptional cooperation between GR and K1f4 may determine cell-type
specific regulation and have implications for developing therapies for skin
diseases.

P02-41 (R02-7)

Papel neurodegenerativo de la inflamacion
asociada al déficit de GDAP1 en la patologia de
Charcot-Marie-Tooth

Sara Fernandez Lizarbe', Azahara Civera-Tregén®, Isabel Herrer?,

Paula Juarez!, Brayan Navarres', Francesc Palau?

Centro de Investigacién Principe Felipe, Valencia, ES, ?Instituto
Pediatrico de Enfermedades Raras (IPER), Hospital Sant Joan de
Déu, Barcelona, ES

La enfermedad de Charcot-Marie-Tooth (CMT) es una neuropatia
hereditaria con afectacion motora y sensitiva. GDAPI es una proteina
de la membrana externa mitocondrial cuyas mutaciones provocan CMT
tanto axonal como desmielinizante. Estudios previos en modelo murino
knockout de Gdapl (KO) han demostrado que la falta de esta proteina
altera la morfologia, dinamica y transporte mitocondrial y la homeostasis
del calcio. Diversos autores han relacionado los procesos inflamatorios
con alteraciones mitocondriales y neurodegeneracion, por lo que el
objetivo principal de este trabajo es analizar la inflamacion en ratones
deficientes en Gdapl como modelo de patologias mitocondriales con
afectacion neuronal. Nuestros resultados muestran un incremento en la
expresion de mediadores inflamatorios como TNFa, iNOS o IP10, asi
como proteinas relacionadas con la activacion del complemento (Clqa,
Clgb), en médula lumbar y nervio ciatico de ratones Gdapl”- de 5y 12
meses. Adicionalmente, se ha observado una activacion de las células
gliales en médula espinal de 12 meses midiendo marcadores de activacion
de astroglia (GFAP y S100b) y de microglia (MHCII y ITGAM). En
cultivo primario de motoneuronas embrionarias se ha visto que la falta
de Gdapl provoca una elongacion de las mitocondrias y un descenso
en su numero y conexiones entre ellas. La deteccion de un aumento de
ROS y i6n superoxido, asi como alteraciones en los niveles de enzimas
destoxificantes (SOD2 y catalasa) reflejan el estrés oxidativo al que
estan sometidas las motoneuronas KO. Todos estos procesos patologicos
podrian relacionarse con defectos en la sinapsis o incluso pérdida
neuronal. Nuestros resultados muestran una conexion entre alteraciones
mitocondriales e inflamacién que provocarian la sintomatologia motora
asociada a CMT.
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Study of ANKK1 regulatory regions in Parkinson’s

disease patients
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Ankyrin repeat and Kinase domain containing I (ANKKI) gene is
functionaly related with the dopaminergic system. Polymorphisms in
ANKKI have been reported to be associated with a wide spectrum of
dopamine-related disorders. In this context, preliminary findings from our
laboratory, have identified ANKKI variants in Parkinson’s Disease (PD)
patients, suggesting that variations in this gene could be involved in PD
vulnerability.

The aim of this study is to perform a functional validation of ANKK/
polymorphic and rare variants found in our clinical series.

The genomic fragments of interest were cloned in the pGL3-basic
vector. The functional role of PD-related variants was evaluated by a
Luciferase Assay and an Electrophoretic Mobility Shift Assay (EMSA),
both conducted in the presence and absence of the nonspecific dopamine
receptor agonist apomorphine (APO).

One PD-related polymorphic variant (Adenine [A]/Timine [T]), located
at the ANKK1’s 5'UTR region, showed allele-related differences in both
luciferase assays and EMSA. The two alleles show strong promotor
activity (10-fold or higher increase in luciferase activity) although a
significant differences between A and T (untreated and APO) was also
observed. After APO treatment only the T allele showed a significant
response. In the case of the PD-related ANKK/ rare variants, we found
a differential activity of the ANKK’s regulatory region when containing
any of the rare variations as well as differential binding of transcriptional
factors by EMSA assays.

Here we demonstrated functional consequences of the ANKKI’s
polymorphism and rare variants found in PD patients. The differential
intensity in the effect of ANKK1’s polymorphism vs mutations shows the
complexity of the genetics basis underlying PD.

P02r-43
La acetilacion de las ribonucleoproteinas
heterogéneas nucleares (hnRNP) inducida por
EGF depende del estado mutacional de KRAS en

células de cancer colorrectal

Marcelino Telechea Fernandez', Desamparados Roda’, Josefa
Castillo', Anabel Gil*, Gerardo Lépez-Rodas?, Luis Franco?, Rosa
Zaragoza', Andrés Cervantes', Elena Ruiz Garcia-Trevijano?
'INCLIVA / Departamento de Hematologia y Oncologia. Universidad
de Valencia, Valencia, ES, °’INCLIVA / Departamento de Bioquimica
v Biologia Molecular. Universidad de Valencia, Valencia, ES

KRAS es uno de los oncogenes con mayor impacto en el desarrollo de
diversos tipos de cancer. Su estado mutacional se utiliza como marcador
de prediccion de respuesta negativa a las terapias antitumorales, aunque
su valor de prediccion en el cancer colorrectal (CCR) es todavia motivo
de debate. En este estudio se trataron de encontrar dianas moleculares de
KRAS, que dependientes del estado mutacional de este oncogén, pudieran
explicar la respuesta diferencial a antitumorales observada en pacientes
con CCR.

Los analisis se llevaron a cabo en lineas celulares de CCR con mutaciones
en distintos codones de KRAS que generan KRAS constitutivamente
activado. Las células con un tnico alelo KRAS (G13D/-) mostraron la
mayor capacidad tumorigénica, con una activacion constitutiva de la
via de las MAPK que las hacia insensibles al tratamiento con EGF. En
cambio, las células con un unico alelo KRAS (A146T/-) exhibieron
una respuesta completa al EGF con respecto a la activacion de sus vias
de senalizacion y a su efecto sobre proliferacion, migracion y adhesion
celular. Algunas acetilaciones participan en las vias de sefializacion de
KRAS desencadenadas por EGF. Se observo que el acetiloma global de
las células de CCR también dependia del estado mutacional de KRAS,
identificandose varios miembros de la familia de las hnRNP entre el total
de 36 proteinas acetiladas. En consonancia con los resultados anteriores
en las distintas lineas celulares, se observo que mientras que EGF inducia
la acetilacion de hnRNP Al y L en células KRAS (A146T/-), los niveles
de acetilacion de estas proteinas permanecieron inalterados en las células
KRAS (G13D/-).

Nuestros datos sugieren que existe una acetilacion diferencial de hnRNP
dependiente de las mutaciones en KRAS que, como respuesta unidireccional
o como punto de convergencia de varias vias de sefializacion, podria estar
relacionada con la resistencia a antitumorales observada en pacientes con
CCR.

Financiado por Ministerio de Economia y Competitividad-Fondos FEDER
(ISCIII: P112/02767; PI12/02394; PI112/02110) y Generalitat Valenciana
(PROMETEO 2013-15).
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La obesidad predispone fuertemente al riesgo cardiovascular y se
relaciona con alteraciones en diferentes marcadores de funcionalidad
del tejido adiposo, inflamacion y dafio a biomoléculas. Establecer la
presencia de alteraciones precoces en la obesidad infantil es el objetivo
de este estudio realizado en pacientes pediatricos (7-14 afios) obesos
(N=60) y controles (N=42). En ¢l hemos evaluado como marcadores
de estrés oxidativo y nitrosativo los niveles de malondialdehido,
8-isoprostanos, productos avanzados de oxidacion proteica,
mieloperoxidasa y nitrotirosina. Las alteraciones del metabolismo de la
arginina se valoraron por la produccion de 6xido nitrico (NO; nitrito y/o
nitrato) y niveles de poliaminas. Otros indicadores fueron la proteina
C-reactiva, IL-6 y TNF,como marcadores de inflamacion; sICAM-1,
sVCAM-1, sE-selectina y VEGF como moléculas de adhesion y
funcionalidad endotelial; adipoquinas leptina y resistina, y vitamina D,
PTH, y calcio y fosforo séricos.

Seglin nuestros resultados, la obesidad pediatrica se asocia a estrés
oxidativo y nitrosativo, elevacion de poliaminas circulantes, incremento
de los marcadores de inflamacion, adipoquinas y moléculas de adhesion,
y descenso de vitamina D. Las correlaciones entre estas alteraciones
son evidentes, y se extienden a los parametros indicadores del grado
de obesidad. La confluencia de otros factores de riesgo metabolico vy,
particularmente, el nivel de vitamina D, parecen ser determinantes en
la extension del dafio oxidativo y nitrosativo, inflamacion y disfuncion
endotelial valorados. Estos parametros podrian servir como marcadores
tempranos del deterioro vascular asociado a la obesidad pediatrica, y ser
utilizados en el seguimiento de estos pacientes y en la prevencion de sus
complicaciones en la edad adulta.
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A Drosophila model of GDAP1 function links
mitochondrial peripheral neuropathies to insulin
signaling
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Cervera?, José Luis Garcia Giménez?®, Federico Pallardé Calatayud?,
Antonio Pineda Lucena', Mé&ximo Ibo Galindo Orozco*

ICentro Investigacién Principe Felipe, Valencia, ES, ?Departamento
de Fisiologia, Facultad de Medicina, Universidad de Valencia,
Valencia, ES

One of the genes involved in Charcot-Marie-Tooth disease, an inherited
peripheral neuropathy, is GDAP1 which encodes a protein anchored to the
mitochondrial outer membrane.

We recently published (doi: 10.1093/hmg/ddu416.) that there is a true
ortholog of this gene in Drosophila, which we have named Gdapl. By
up- and down-regulation of Gdapl in a tissue-specific manner, we show
that altering its levels of expression produce changes in mitochondrial
size, morphology and distribution; and neuronal and muscular
degeneration. Interestingly, muscular degeneration is tissue-autonomous
and not dependent on innervation. Metabolic analyses of our experimental
genotypes suggest that alterations in oxidative stress are not a primary
cause of the neuromuscular degeneration, but a long-term consequence of
the underlying mitochondrial dysfunction.

Our next step was to perform a metabolomic study using nuclear magnetic
resonance. We have determined that both up- and down-regulation of
Gdapl results in accumulation of carbohydrates and an increase in the
B-oxidation of lipids. This metabolic shift is explained by a systemic
inactivation of the insulin pathway, which is probably caused by abnormal
mitochondria-endoplasmic reticulum contact as the result of too much or
too little Gdap1 activity.

The relationship of mitochondrial dynamics with metabolism during
neurodegeneration opens new avenues to understand the cause of
the disease. There is mounting evidence of metabolic alterations in
neurodegenerative diseases, especially those that involve mitochondrial
dysfunction. In consequence, the genes and metabolites involved in energy
metabolism are promising candidates for biomarkers to evaluate disease
progression in these neuropathies.

P02-46
Estrés nitrosativo en la hipercolesterolemia

y su prevencion por estatinas

Sandra Tavéarez-Alonso, Lidia Lopez-Lépez, Eulalia Alonso-Iglesias
Departamento de Bioquimica y Biologia Molecular, Facultad de
Medicina, Universidad de Valencia, Valencia, ES

Las evidencias clinicas y experimentales muestran que el estrés oxidativo
y la biodisponibilidad del 6xido nitrico juegan un papel importante
en la instauracién y progresion de las patologias de RCV como la
hipercolesterolemia, y que parte de los efectos pleiotropicos de las estatinas
estan relacionados con sus beneficios sobre sobre estos procesos. En este
contexto, los niveles de nitrotirosina (estrés nitrosativo) podrian reflejarla
interconexion entre ambas alteraciones. En nuestro estudio hemos evaluado
los niveles plasmaticos de nitrotirosina (ELISA) en individuos control
(N=28), hipercolesterolémicos (N=39) e hipercolesterolémicos tratados con
estatinas (NV=23). Nuestros resultados indican que los valores de nitrotirosina
se elevan significativamente en el grupo hipercolesterolémico respecto al
control (41,85+1,76 vs 35,94+1,94 pmol/mL; p=0,002) y se normalizan
practicamente por el tratamiento con estatinas (36,07+0,96 pmol/mL;
p=0,005). Nuestros datos previos en estos pacientes muestran este mismo
comportamiento para los 8-isoprostanos, pero no para otros indicadores
de estrés oxidativo, sin detectarse cambios significativos en la produccién
de NO entre los tres grupos. Igualmente, la correlacion entre niveles
de nitrotirosina e indicadores de estrés oxidativo se limita a los niveles
plasmaticos y urinarios de TBARM (=0,258; p=0,025) y no se observan
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correlaciones con el NO u otros derivados de la arginina. De acuerdo con
estos resultados, la relacion entre niveles de nitrotirosina y estrés oxidativo
no resulta evidente, quedando abiertos al analisis experimental los factores
condicionantes de su elevacion en la hipercolesterolemia y los mecanismos
subyacentes a su normalizacion por estatinas.

Financiado con la ayuda CONSOLIDER-INGENIO CSD2007-00063.
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Homocysteine is an intermediate in sulfur amino acid metabolism, a
process which takes place mainly in the liver. Recent studies have shown
that hyperhomocysteinemia (HHcy) induces endoplasmic reticulum stress
(ER stress) in patients and murine models of this disease, triggering
unfolded protein response (UPR). On the other hand, liver fibrosis is a
common feature in patients presenting elevated Hcy levels, characterized
by an excessive accumulation of extracellular matrix (ECM). During
fibrogenesis the liver undergoes significant changes in both the quantity
and the composition of the ECM, containing up to six-fold more ECM
proteins than normal liver, mainly fibrillar collagens like collagen type
I. The aim of this work was to analyze whether homocysteine regulates
collagen type I levels in hepatic stellate cells (HSC) through a UPR
dependent mechanism. UPR activation was assessed by the study of the
markers BiP and PDI and the sensors ATF6, IREla and PERK. Hcy up-
regulated BiP and PDI, and activated ATF6, IREla and PERK in HSC.
The Hey-induced ER stress resulted in up-regulation of collagen type I
expression in an IRE1-dependent manner, as confirmed by RT-PCR and
Western blot analysis. Both, Smad and ERK signaling pathways were also
activated in HSC treated with Hcy, suggesting a possible crosstalk between
the UPR, MAPK signaling and the transcription factors. Our data explain
at least in part, the relationship between HHcy, UPR and hepatic fibrosis,
and suggest a direct UPR profibrogenic role in HSC. These findings point
to the potential beneficial effects of lowering Hey and preventing ER stress
in chronic liver disease.
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Rapamycin reduces oxidative stress
by promoting antioxidant defences in a fly model

of Friedreich’s ataxia
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TUniversidad de Valencia, Burjassot, ES, °Department of Molecular
and Human Genetics, Baylor College of Medicine, Houston, Texas,
US, 3Universidad de Valencia CIBERSAM, INCLIVA, Burjassot,
Valencia, ES

Friedreich’s ataxia (FRDA) is an inherited disease with an incidence of 1 in
50000 in Caucasians. FRDA is caused by reduction of frataxin synthesis,
a mitochondrial protein highly conserved. Numerous studies in patient
samples and different model organisms of FRDA support that oxidative
stress plays a critical role in the pathophysiology of the disease. Due to
the lack of effective treatment for FRDA, it is crucial to identify new
therapeutic targets for this disease. By means of a genetic screen using an
RNAi-based model of FRDA in Drosophila, we found that downregulation
of TOR Complex 1 (TORC1) function modifies the phenotypes of frataxin
depletion in the fruit fly. We treated the model flies with the TORC1
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inhibitor rapamycin and studied the effects of this compound on motor
performance, survival, ATP production, lipid peroxidation, sensitivity to
oxidative stress, and expression of antioxidant defences.

We found that rapamycin treatment restores the motor performance
phenotype of frataxin-depleted flies, as well as increases life span.
Furthermore, rapamycin was able to reduce the altered level of lipid
peroxidation in model flies. This protection against oxidative stress is
due at least partially to an increase in the transcription of antioxidant
genes mediated by cnc (Drosophila ortholog of Nrf2). We observed that
autophagy is not critical to protect against oxidative stress in normoxic
condition, but it is required in hyperoxia. Finally, we also observed that
rapamycin treatment increased ATP levels both in control and model flies
and that this effect is mediated in a great extent by the TORC1 target 4E-BP.
Our findings suggest that the TORC1 pathway could be a new potential
therapeutic target for FRDA due to its role in modulating energy production
and oxidative stress defence.

P02-49

El componente RNA de la telomerasa regula la
expresion de genes promielopoyéticos en pez
cebra

Diana Garcia Moreno’, Francisca Alcaraz-Pérez', Jests
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La disqueratosis congénita (DC) es una enfermedad hereditaria causada
por mutaciones que afectan al complejo Telomerasa o a proteinas de
union al telomero. La principal causa de muerte de los pacientes con
DC es el fallo de la médula 6sea debido a una incapacidad de regenerar
las células madre hematopoyéticas. Previamente, en nuestro laboratorio
hemos desarrollado un modelo de DC en pez cebra. Peces deficientes
en el componente RNA de la telomerasa (TR) presentan neutropenia
y monocitopenia, siendo este efecto independiente de de la actividad
telomerasa y de la longitud telomérica. Los estudios genéticos mostraron
que TR regula la mielopoyesis controlando los niveles de factores de
transcripcion clave en este proceso.

Nuestro trabajo muestra que TR es capaz de regular la expresion de
los genes promielopoyéticos gesf'y pu.l mediante la modulacion de la
actividad de sus promotores. Esta capacidad es dependiente de secuencias
consenso de union de TR al genoma presentes en regiones reguladoras de
dichos genes. Por otro lado estamos caracterizando los dominios de TR
que son importantes para llevar a cabo la funcion reguladora y hemos
generado una linea mutante de pez cebra deficiente en TR usando la
tecnologia TALEN (Zranscription Activator-Like Effector Nucleases).
Todas estas herramientas contribuiran a dilucidar las vias de seflalizacion
que estan afectadas en los enfermos de DC pudiendo identificar nuevas
dianas terapéuticas.

P02-50
Analisis de metilacion de ALX4y NEUROG1 en

suero para el diagnédstico de cancer colorrectal
Olalla Otero Estévez, Loretta De Chiara, Maria Paez de la Cadena,
Francisco Javier Rodriguez Berrocal, Vicenta Soledad Martinez
Zorzano'

Departamento de Bioquimica, Genética e Inmunologia.
Universidad de Vigo. Campus Lagoas Marcosende, Vigo, ES

Una herramienta 1til para buscar marcadores no invasivos para la deteccion
precoz del cancer colorrectal (CCR) es el analisis de la metilacion del

ADN sérico. En este trabajo se cuantificd, mediante pirosecuenciacion, la
metilacion de los genes ALX4 (11 sitios CpG en el promotor) y NEUROG1
(12 sitios CpG en el promotor) en suero de individuos sometidos a
colonoscopia: 45 con neoplasia avanzada (NA: 10 CCR y 35 adenomas
avanzados) y 33 sanos, y se evaluo su posible valor diagnostico.

Para ALX4, la mejor combinacion de sitios CpG fue la formada por las
posiciones 3 y 4. Considerando el porcentaje medio de metilacion de estas
posiciones, la curva ROC para la deteccion de NA alcanzé un AUC de
0,606 (IC 95%: 0,479-0,733). Seleccionando como punto de corte un
porcentaje de metilacion >14,6%, se detecto el 15,6% de los casos de NA
con una especificidad del 93,9%.

La combinacion optima de sitios CpG para NEUROG! incluyé las
posiciones 7, 8 y 9. En este caso, la curva ROC para la deteccion de
NA mostré un AUC de 0,607 (IC 95%: 0,479-0,735). El punto de corte
seleccionado, >10,1% de metilacion, identifico NA con una sensibilidad
del 26,7% y una especificidad del 93,9%. Combinando ambos genes
(puntos de corte indicados y considerando positivo cuando al menos uno lo
era) se logro detectar el 37,1% de los adenomas avanzados y el 40,0% de
los CCR, con una especificidad del 87,9%.

En resumen, la cuantificacion del grado de metilacion en suero de los genes
ALX4 y NEUROGI podria ser de utilidad para el diagnostico precoz del
CCR.

Financiado: Plan Nacional [+D+I 2008-2011 (AES) ISCIII (Spain)-
FEDER (P112/00117), Fundacion Cientifica AECC (GCB13131592CAST),
“Axudas consolidacion e estructuracion de unidades de investigacion
competitiva” (GRC2014/019) y REGICC (R2014/039) de Xunta de Galicia.
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Las ciclooxigenasas (COX) catalizan el primer paso en la biosintesis de
prostanoides. Existen dos isoformas: COX-1 es un enzima constitutivo
implicado en procesos fisiologicos, mientras que COX-2 se induce en
respuesta a diferentes estimulos. Los microRNA (miRNA) son RNA no
codificantes que funcionan como reguladores postranscripcionales de
la expresion génica. Aunque se conoce que la expresion de la COX-2 se
regula a través de miRNA, no existen datos hasta la fecha del papel de
COX-2 en la biogénesis y expresion de los miRNA. Teniendo en cuenta
resultados previos de nuestro grupo que apuntan a una proteccion de los
hepatocitos frente a la resistencia a la insulina mediada por COX-2, en el
presente trabajo hemos analizado el papel de COX-2 en la regulacion de un
grupo especifico de miRNAs implicados en la sefializacion de la insulina
en células hepaticas. COX-2 reprime la expresion de miR-23b, miR-146b
y miR-183 al aumentar la estabilidad por acetilacion de la helicasa
de RNA DDXS5 via PI3K/p300, modulando de este modo la funciéon del
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complejo Drosha a través de su asociacion con DDXS. La disminucion
de la expresion de miR-183 promueve proteccion frente a la resistencia a
insulina al aumentar los niveles de IRS1. Estos resultados indican que la
modulacioén en el procesamiento de los miRNAs por COX-2 es clave en
la sefalizacion por insulina en el higado y podrian tener repercusion en la
clinica para el tratamiento de varias disfunciones hepaticas.

PO2r-52
RhoE regula la inhibicién por contacto a través

de la traslocacion de p27Xi*! a nicleo

Inma Lépez Almela’, Enric Poch?, Marta Hernandez-Sanchez!, Rosa
M. Guasch?, Ignacio Pérez-Roger!

!Departamento de Ciencias Biomédicas, Facultad de Ciencias de la
Salud, Universidad CEU Cardenal Herrera, Moncada, Valencia, ES,

2Centro de Investigacién Principe Felipe, Valencia, ES

RhoE es una GTPasa atipica implicada en la regulacion de la dinamica del
citoesqueleto de actina, del ciclo celular y de apoptosis. La sobreexpresion
de RhoE en diferentes tipos celulares conduce a una disminucion de las
células en fase S y a la acumulacion en G1, asi como un aumento de la
apoptosis. Por otro lado, hemos analizado los niveles de RhoE en cultivos
sincronizados de células HeLa, observando una acumulacion de la proteina
durante la fase G1, y una rapida disminucion en la transicion G1/S, de
manera paralela al inhibidor del ciclo celular p27%r!. Estos resultados
sugieren el posible papel de RhoE en el control del ciclo celular y en la
progresion tumoral.

Para analizar este aspecto utilizamos un modelo de fibroblastos deficientes
en RhoE (RhoE##), observando que la ausencia de la proteina no afecta al
crecimiento en cultivo. Sin embargo, RhoE se acumula en condiciones de
alta densidad en fibroblastos silvestres y los fibroblastos RhoE¢”#" muestran
una pérdida de la inhibicion por contacto. Dicha pérdida de la inhibicion
por contacto es independiente de la expresion de p27%P! y p21F!, ya que
esta es idéntica en fibroblastos silvestres y deficientes en RhoE. Por este
motivo analizamos la localizacion celular de p27%*!, demostrando que la
ausencia de RhoE impide su traslocacion a nucleo, tanto en fibroblastos
RhoE ¢ como en células epiteliales MCF7.

Puesto que la localizacion de p27%"®! se ha postulado como un marcador
pronostico y de la respuesta a tratamiento en diferentes tipos de cancer,
el hecho que RhoE esté mediando la localizacion de p27%®! en nucleo
permite plantear el uso de RhoE como un nuevo marcador prondstico
tumoral.

Financiacion: Programas CEU-Cardenal Herrera y MINECO (SAF2013-
49176-C2-1-R).

P02-53 (R02-3)
A new method of drug delivery that selectively

targets senescent cells

Daniel Mufioz Espin’, Cristina Giménez?, Irene Galiana Guillem?,
José Ramén Murguia Ibafiez?, Ramén Martinez Méafiez?, Manuel
Serrano Marugan*

ICentro Nacional de Investigaciones Oncoldgicas (CNIO), Madrid,
ES, ?Centro de Reconocimiento Molecular y Desarrollo Tecnoldgico,
Universidad Politécnica de Valencia, Valencia, ES

During the last few years cellular senescence has been found, besides
cancer, in association with multiple age-related pathological disorders
where it plays antagonistic roles. Upon occasional damage, senescent
cells arrest their own proliferation, recruit phagocytic immune cells, and
promote the mobilization of nearby progenitor cells to achieve tissue
renewal and repair. However, this sequence of events (senescence, followed
by clearance and then regeneration) may not be efficiently completed
upon persistent damage or in pathological contexts, thereby resulting in
the accumulation of senescent cells that aggravates tissue dysfunction.
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Increasing evidence indicates that manipulation of cellular senescence can
be used as an innovative therapeutic tool. In cancer, pro-senescent therapies
may contribute to limit proliferation. At the same time, anti-senescent
therapies may help to eliminate senescent areas that accumulate in fibrotic
disorders and recover tissue function. We are implementing the in vivo use
of mesoporous silica nanoparticles to target specifically senescent cells
(SSNs) in lung adenomas and fibrotic lungs. These nanoparticles can be
used both as a novel diagnostic tool (when loaded with a fluorophore or a
contrast imaging agent) and as a novel therapeutic tool (when loaded with
a cytotoxic drug).

P02-54 (R02-1)
Defining the cellular and molecular hierarchy

in bronchioalveolar regeneration
Juan José Ventura
KU Leuven, Leuven, BE

The identities of cell populations involved in the maintenance of
bronchioalveolar homeostasis and regeneration remain unclear and
controversial. Different markers have been proposed to label potential
stem/progenitor bronchioalveolar populations.

We have been able to isolate cells from human lungs that harbor stem
cell properties and can differentiate in vitro and in vivo in to all the adult
bronchioalveolar cell types. In these Human lung stem cells, the p38a
pathway controls their self-renewal and differentiation potential through
a fine tune down-regulation of the micro-RNA cluster miR-17-92. The
proper balance between these two pathways is essential for human lung
homeostasis. In pathologies as lung cancer there is a dysregulation of
that balance, with a high expression of miR-17-92 and low levels of p38a
protein.

In search for other specific markers we have studied the expression of the
stem cell marker leucin-rich repeats and immunoglobin like-domains 1
(Lrigl), found as a stem cell marker in other tissues. This is a negative
regulator of the ERB receptor family and is expressed in quiescent stem
cells in epidermal and intestinal stem/progenitor cells. Lrigl expression
levels mark distinct populations of bronchiolar progenitors that maintain
homeostasis. Lrigl is also expressed in a discrete population of quiescent
cells that is only activated after injury and able to fully replenish all
bronchiolar cell types. Revelation of a specific and define population of
bronchiolar stem/progenitors opens new venues in lung research with
implications to understanding bronchiolar related pathologies.

P02-55
La endocitosis mediada por receptor y el trafico
de enzimas lisosomales estan alterados en la

enfermedad de Batten

Marcos Lahuerta Ferreres', José Manuel Vidal-Donet!, Jaime
Carcel-Trullols', Erwin Knecht Roberto?, Carmen Aguado Mufioz’
ICentro de Investigacién Principe Felipe, Valencia, ES, °CIBER/Centro
de Investigacion Principe Felipe, Valencia, ES

Las lipofuscinosis ceroideas neuronales (LCN) son trastornos de
almacenamiento lisosomal caracterizadas por laacumulacion de lipofuscina.
Se trata de un grupo de enfermedades genéticamente heterogéneo y se ha
descrito la implicacion de mas de diez genes diferentes. Entre las variantes
de LCN, la enfermedad de Batten debida a mutaciones en el gen CLN3 es
una de las mas frecuentes. Sin embargo, las funciones que desempeiia la
proteina CLN3p son controvertidas todavia.

Resultados publicados por nuestro grupo han demostrado, junto a otras
alteraciones, un aumento del pH lisosomal en fibroblastos de pacientes
deficientes en CLN3p (Vidal-Donet et al, 2013, PLoS One €55526).
Ahora hemos analizado en estos mismos modelos las consecuencias del
aumento del pH lisosomal para otras funciones lisosomales importantes.
Hemos visto que mientras que la internalizacion del factor de crecimiento
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epidérmico y la endocitosis mediada por caveolas no estan alteradas en
las células CLN3, esta disminuida la macropinocitosis. Ademas, los
niveles del receptor de EGF y su reciclado a la membrana plasmatica
estan aumentados. También se analizaron diferentes componentes de la
maquinaria responsable del transporte de hidrolasas acidas al endosoma/
lisosoma, un proceso que pudiera estar afectado por el aumento del pH
lisosomal. En estos experimentos hemos observado una mayor estabilidad
del receptor de manosa-6-fosfato independiente de cationes (CI-MPR), el
principal receptor que transporta los precursores de los enzimas lisosomales
hasta el endosoma/lisosoma. Ademas hemos visto un menor recambio de
las subunidades del retromero, un complejo que recupera el CI-MPR desde
el endosoma tardio a la red trans-Golgi. En ese sentido y como una posible
consecuencia de esta alteracion, la maduracion de catepsinas esta retrasada.
En conjunto, estos resultados sugieren que un aumento del pH lisosomal
debido a mutaciones en CLN3 es un factor fundamental en el desarrollo de
la enfermedad de Batten, provocando diversas alteraciones lisosomales que
podrian explicar la acumulacion de lipofuscina intralisosomal.

P02-56

La ausencia de RhoE provoca una alteracion en
la mielinizacion, la formacion de axones y una
grave alteracion de la comisura anterior en el
SNC de ratén

Pilar Madrigal', Begofia Ballester-Lurbe’, Olga Gémez?, Rosa Maria
Guasch?, Ignacio Pérez-Roger?, José Terrado®

!Facultad de Ciencias de la Salud, Universidad CEU Cardenal
Herrera, Moncada, Valencia, ES, ?Facultad de Veterinaria,
Universidad CEU Cardenal Herrera, Moncada, ES, *Centro de
Investigacion Principe Felipe, Valencia, ES

Rnd3/RhoE es una GTPasa atipica constitutivamente activada implicada
en el control del citoesqueleto de actina y en la regulacion del ciclo celular.
Su ausencia provoca diferentes efectos en el sistema nervioso: ausencia del
nervio peroneo, alteraciones en la migracion de las neuronas corticales,
disminucion del numero de motoneuronas y retraso en la extension de
axones en el hipocampo y en la formacion de sinapsis neuromusculares.
En este trabajo mostramos que en ratones posnatales que no expresan RhoE
(RhoE#*#") hay una disminucion de los niveles de mielina en el sistema
nervioso central (SNC), apreciable por la reduccion del inmunomarcaje
con anticuerpos frente a MBP (Myelin Basic Protein) y MOG (Myelin
Oligodendrocyte Glycoprotein), acompanado de una reduccion de la
intensidad del marcaje frente a neurofilamentos. Ademas, la ausencia
de RhoE provoca una desorganizacion del estriado y una reduccion del
espesor de las comisuras, especialmente del cuerpo calloso, que reduce
un 34% su espesor en la parte lateral y un 44% en la medial. Atin mas
sorprendente es la observacion de una alteracion severa de la comisura
anterior, tanto en la region anterior como la posterior. Estas estructuras no
se ven aparentemente alteradas en los animales hereocigotos.

En conclusion, la ausencia de RhoE altera los niveles de mielina y su
distribucion, pero también la distribucion de axones de tractos concretos.
Estos resultados también sugieren que RhoE podria estar implicado en
procesos de desmielinizacion y remielinizacion.

Financiacion: Programas CEU-Cardenal Herrera y MINECO (SAF2013-
49176-C2-1-R).

P02-57
A zebrafish assay for early detection of metastatic
breast tumour and its correlation with clinical
data

Manuel Bernabé Garcia’, Monique Anchelin Flageul®, Jesus Garcia
Castillo!, Francisca Alcaraz Pérez', Diana Garcia Moreno', Beatriz
Revilla Nuin?, Carlos Martinez®, Enrique Carrasco Pifiera, Pedro

Galindo?, Juan de Dios Berna?, Luis Polo?, Julian Illana?, Pascual
Parrilla®, Marfa Luisa Cayuela Fuentes'

!Telomerase, Aging and Cancer Group, Research Unit, Department
of Surgery, CIBERehd. University Hospital Virgen de la Arrixaca,
IMIB-Arrixaca, Murcia, ES, ?Hospital Clinico Universitario Virgen
de la Arrixaca, Murcia, ES,’Instituto Murciano de Investigacién
Biosanitaria, Murcia, ES

Breast cancer is the major cause of death of women affected by cancer.
Early diagnosis, when the tumor is not disseminated, increase the rate of
cure up to 90%. This percentage dramatically lows when lymph nodes are
affected. Nonetheless, 98% of death by cancer is due to metastasis, and,
so far, there is no effective treatment. In this study we have performed
xenotransplantation experiments injecting primary breast tumor cells of
patients into the yolk sac of 2 days zebrafish embryos and analyzed its
metastasis behavior judged by the ability of these cells to leave the sac and
seed and grow in the embryo tail. Our results showed a positive correlation
when compared with the clinical data. These results demonstrate the
usefulness of the zebrafish xenotransplantation model to study the
metastatic behavior of human primary tumor cells.

P02-58
Identifying new transcriptional targets of JunB

involved in cell cycle regulation

Beatriz Pérez-Benavente!, Isabelle Jariel-Encontre?, Lorena de la
Fuente®, Ana Conesa®, Laurent Vallar®, José Enrique O’Connor?,
Marc Piechaczyk®, Rosa Farras®

'Universidad de Valencia, Valencia, ES, ?Institut de Génétique
Moléculaire de Montpellier, Montpellier, FR, *Centro de
Investigacién Principe Felipe, Valencia, ES, *CRP-Santé,
Luxemburgo, LU

JunB is a component of the AP-1 transcription factor complex, which
consists of homo- and heterodimers of a variety of bZip proteins. The
AP-1 transcription factor is essential for cells to integrate a wide array
of stimuli and particularly mitogenic growth factor stimulation. AP-1
proteins are also essential effectors of neoplasic transformation in
numerous situations. JunB acts either as a tumor suppressor or as an
oncogene depending on the cell context. Its overexpression is linked to
lymphomagenesis, although the mechanisms whereby JunB promotes
neoplastic growth are still largely unknown. JunB expression is cell cycle
regulated; being high in S phase and low in G2/M. We have characterized
a critical consensus phosphodegron that controls JunB turnover and
identified GSK3 and SCF™X*“7 as, respectively, the kinase and the E3
ubiquitin ligase responsible for its degradation in G2. We have studied
the phenotypic consequences of silencing of JunB in tumorigenic cell
lines showing a decreased number of cells in S phase and arrest in G1
phase. In order to understand the molecular mechanisms underlying these
phenotypes we have performed ChIP-seq analysis and transcriptomic
analysis in U20S cells to identify JunB transcriptional targets. We have
identified 975 target genes containing JunB binding sites, of which 90
genes are involved in cell cycle regulation.

In addition, transcriptomic analysis of silenced JunB cells identified 246
differentially expressed genes, 13 of them involved in cell cycle regulation.
The combination of ChIP-seq and transcriptome data identified the DNA
helicase ERCC2, the transcriptional cofactor CITED2 and the member
of the growth arrest-specific 2 family GAS2L1 as new transcriptional
targets of JunB. Down-regulation of ERCC2 and up-regulation of CITED2
and GAS2L1 was observed when silencing JunB thus explaining the
observed cell cycle arrest. As cell cycle progression is essential for cell
proliferation, the JunB-dependent transcriptional regulation of these cell
cycle genes represents a new mechanism by which JunB may contribute
to tumorigenesis.
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PO2r-59
Identification of proteins and pathways early
affected by frataxin deficiency in cardiac
myocytes through metabolomics and proteomics

approaches

Rosa Purroy Lledés’, Elia Obis?, Joaquim Ros?, Jordi Tamarit?
'Universitat de Lleida, IRB Lleida, Lleida, ES, *Ciéncies Médiques
Basiques, Universitat de Lleida, IRB Lleida, Lleida, ES

Friedreich ataxia (FRDA) is a neurodegenerative disease accompanied
by hypertrophic cardiomyopathy. This hereditary disease is caused by
deficient frataxin expression, a mitochondrial protein that has been
related to iron homeostasis, energy metabolism, and oxidative stress. We
have recently set up a cardiac cellular model of Friedreich ataxia based
on neonatal rat cardiac myocytes and lentivirus-mediated frataxin RNA
interference. In this model, frataxin-deficient cardiomyocytes present
altered mitochondrial morphology and impaired lipid catabolism. They
also show signs of oxidative stress, with the presence of carbonylated
proteins and increased sensitivity to the oxidant agent ferz-butyl
hydroperoxide (Obis et al., Free Radic Biol Med2014;73:21-33). In order
to identify proteins and pathways early affected by frataxin deficiency
in cardiac cells, we performed a metabolomic and a proteomic analysis
of these frataxin-deficient cardiomyocytes. Metabolomic analysis was
performed by mass spectrometry using an LC-qTOF system. Principal
component analysis of these data, revealed the presence of marked changes
in the metabolic fingerprint of frataxin-deficient cells. The proteomic
analysis was performed by 2D-gel electrophoresis, and allowed us to
identify several proteins altered in frataxin-deficient cardiomyocytes.
We decided also to explore the presence of protein thiol modifications
in frataxin-deficient cardiomyocytes, as several mitochondrial proteins
are known to be regulated by cysteine oxidation. With this purpose,
the presence of reversible oxidized cysteine residues was investigated
using the thiol-reactive fluorescent probe Bodipy-iodoacetamide and
2D-gel electrophoresis. We identified three spots with altered redox
status in frataxin-deficient cardiomyocytes that were identified by mass
spectrometry. The contribution of these identified protein targets on the
phenotypes observed in frataxin-deficient cardiomyocytes is currently
under investigation.

P02-60

miRNA como biomarcadores predictivos de
esteatosis hepatica inducida por farmacos.
:Pueden los medicamentos potenciar la

enfermedad del higado graso no alcohdlico?

Mireia Lépez Riera’, José Vicente Castell Ripoll?, Ramiro Jover
Atienza®

'Unidad de Hepatologia Experimental, I1S Hospital La Fe, Valencia,
ES, ?Unidad de Hepatologia Experimental, I1S Hospital La Fe,

y Dep Bioquimica y Biologia Molecular, Facultad de Medicina,
Valencia, ES

Antecedentes: Aunque solo algunos farmacos pueden inducir directamente
esteatosis hepatica, muchos otros farmacos podrian exacerbar esta
condicion en pacientes propensos a la enfermedad del higado graso no
alcoholica (EHGNA). Sin embargo, la contribucion de estos medicamentos
en la EHGNA es desconocida. Por otra parte, los tests in vitro de esteatosis
inducida por farmacos son escasos y poco sensibles o reproducibles.
Objetivos: Desarrollar un modelo predictivo de esteatosis inducida por
farmacos e identificar posibles biomarcadores clinicos para el higado graso
iatrogénico basandonos en el perfil de expresion de miRNA en células
HepG2 y hepatocitos humanos en cultivo.

Métodos y resultados: Las células fueron tratadas con concentraciones sub-
citotoxicas de farmacos esteatosicos (valproato, doxiciclina, ciclosporina
A, amiodarona y tamoxifeno) y no esteatosicos (citrato, amitriptilina
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y ketotifeno), y sus efectos en el perfil de expresion de miRNA fueron
medidos por microarrays GeneChip miRNA de Affymetrixy y por ensayos
de Q-RT-PCR-TagMan desarrollados en nuestro laboratorio. Setenta y
cinco miRNA y snRNA fueron significativamente (p<0,05) alterados por
la ciclosporina A en los microarrays. A continuacion, valoramos si estos
miRNA eran alterados también por otros medicamentos y comprobamos
que todos los farmacos esteatdsicos inducian miR-21, -22, -24, -27,
-29, -663, -1260 y -3929 y reprimian miR-15b y -15a; mientras que los
farmacos no esteatodsicos y la acumulacion lipidica por oleato y palmitato
(grasa metabolica) no afectaban su expresion. Por tltimo se purifico RNA
de 5 muestras de plasma humano, donde pudimos detectar y cuantificar la
mayoria de estos miRNA.

Conclusiones: Los farmacos esteatosicos producen una huella caracteristica
y singular en el perfil de miRNA hepaticos que puede utilizarse para
predecir el potencial esteatdsico de nuevos medicamentos. Ademas, estos
miRNA pueden ser cuantificados con sensibilidad en plasma humano
y podrian ser validados en el futuro como biomarcadores circulantes de
esteatosis inducida por farmacos.

P02-61
Targeting TP53 and MYBL2 using CRISPR/Cas9

to model leukaemia in vitro

Elisa Gonzalez Romero', Carla Fuster Garcia', Loli Sequedo Pérez?,
Eva Villamén®, Marta Llop*, José Cervera®, Miguel Angel Sanz®, José
Maria Millan?, Rafael Vazquez Manrique®

'Biomedicina Molecular, Celular y Genémica, 1IS La Fe, Valencia,
ES, ?Biomedicina Molecular, Celular y Gendmica, 1S La Fe;

CIBER de Enfermedades Raras (CIBERER), Valencia, ES, *Servicio
Hematologia y Hemoterapia, Hospital Universitario y Politécnico

La Fe, Valencia, ES, *Biologia Molecular, Departamento de Anélisis
clinicos Hospital Universitario y Politécnico La Fe, Valencia, ES,
°Departamento de Hematologia, Hospital Universitario y Politécnico
La Fe. Unidad de Genética, Hospital Universitario y Politécnico

la Fe, Valencia, ES, ®Departamento de Hematologia, Hospital
Universitario y Politécnico La Fe; Departamento de Medicina,
Universidad de Valencia, Valencia, ES

The application of CRISPR (clustered regularly interspaced short
palindromic repeats)/Cas9 system has allowed a great advance in genome
engineering due to its easy design and use in different model organisms.
The system consists of a prokaryotic nuclease, Cas9, that can be expressed
ectopically and that is guided by a short RNA (guide RNA or gRNA) to its
target to induce cuts in both DNA strands. DNA breaks usually are repaired
by the endogenous machinery of the cell by two ways: non-homologous
end joining repair (NHEJR) or homologous recombination. When the
cut is repaired by NHEJR most of the times the DNA results with micro-
insertions and/or deletions (indels). Therefore, this technique allows highly
precise gene targeting and hence it is a very powerful tool to create knock
out of genes of interest and to model disease.

Acute myeloid leukaemia (LMA) is a clonal disease caused by malignant
transformation of hematopoietic stem cells. Although many genetic
alterations are known to be involved in this disease, the determination of
which mutations are causally related to carcinogenesis remains partially
unknown. Here we describe the use of the CRISPR/Cas9 system to
study the effect of loss-of-function mutations in 7P53 and MYBL2 in the
development of LMA in tumour cells in culture.

TP53 is a major regulator of genome stability and mutations in this
gene are present in many cancer types, including leukaemia. MYBL2
is a cell cycle and proliferation regulator that has also been involved
in genome stability maintenance. Its levels must be tightly regulated in
hematopoietic stem cells in order to maintain a proper balance between
cell death and proliferation. Four gRNA were designed against each gene
and we have analysed their effectiveness to direct the Cas9 nuclease to
its target and to generate indels. We have done so in the easy-to-use
HEK?293 cells using the T7 enzyme assay. After this, we have introduced
selected gRNAs with Cas9 in leukaemia cell lines to study the effect in
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different phenotypes, such as the increase in cell proliferation and DNA
stability.

P02-62
Identification of compounds with therapeutic
potential and biomarkers in a model of

Parkinson’s disease

Cristina Solana-Manrique, Francisco José Sanz, Verénica
Mufioz-Soriano, Nuria Paricio

Departamento de Genética and ERI Biotecmed. Universitat de
Valéncia, Valencia, ES

Parkinson’s disease (PD) is the most common movement disorder in
the world and is caused by the selective loss of dopaminergic neurons
in the substantia nigra pars compacta, leading to a decrease of striatal
dopamine levels. Oxidative stress (OS) and mitochondrial alterations
seem to have an important role in the pathogenesis of the disease.
Mutations in DJ-I are associated to autosomal recessive forms of PD.
DJ-1 plays an important role in defense against OS. Drugs currently used
in PD therapy are mainly based on a dopamine replacement strategy.
These drugs are symptomatic and provide effective control in the first
stages of the disease, but fail to delay, stop or reverse neurodegeneration.
Thus, finding new therapies or strategies to early diagnose the disease
is a main goal for PD researchers. In this scenario, we previously,
identified several compounds with alternative mechanisms of action to
dopamine replacement, which suppressed the climbing ability defects
of Drosophila DJ-1 mutants. These flies also presented high levels of
OS markers like increased protein carbonylation. In this study, we have
tested the effect of these compounds on reactive oxidative species (ROS)
levels as well as viability in DJ-/-deficient human neuroblastoma cells
and in Drosophila DJ-1 mutants. Our results showed that some of the
compounds decreased ROS levels in both Drosophila mutants and
DJ-1-deficient cells and improved the viability of these cells. Moreover,
to address how increased OS is affecting protein function in Drosophila
DJ-1 mutants, we performed redox proteomics analysis. This analysis
led to the identification of a discrete number of proteins with higher
carbonylation levels in DJ-/ mutants than in control flies. We will discuss
the potential relevance of these proteins as PD biomarkers as well as the
therapeutic potential of the identified compounds.

P02r-63
The unc-1/4tomatin-like gene is a modulator
of the dynamics of aggregation of peptides

containing polyglutamines

Ana Pilar Gémez Escribano’, Qiuyi Chen Zhang', Loli Sequedo?,
José Blanca®, Joaquin Cafiizares®, José Maria Millan?, Rafael
Véazquez-Manrique?

!Grupo de Biomedicina molecular, celular y genémica; Instituto
de Investigacién Sanitaria La Fe (iislafe), Valencia, ES, *Grupo
de Biomedicina molecular, celular y gendmica; Instituto de
Investigacion Sanitaria La Fe (iislafe); Centro de Investigacion
Biomédica en Red de Enfermedades Raras (CIBERER), Valencia,
ES, Centro de Conservacién y Mejora de la Agrodiversidad
Valenciana (COMAV), Valencia, ES

Huntington’s disease (HD) is a rare dominant neurodegenerative disease of
genetic heritance. Patients of HD suffer coordination problems and chorea
and progressive damage of the cognitive function. HD is caused by the
presence of an abnormally long CAG expansion, encoding polyglutamines
(polyQs), in the first exon of the huntingtin (/#f) gene. When carriers have 39
or more triplets huntingtin acquires a toxic gain of function, which impairs
many cellular functions. Although this gene is ubiquitously expressed,
mutant huntingtin (mHtt) affects particularly neurons, inducing neuronal

degeneration that leads to cell death. mHtt is very prone to aggregation
and there is a vivid debate about whether aggregation of mHtt is a cause
or a consequence of HD. In this regard it is essential to understand the
molecules and mechanisms involved in the dynamics of aggregation of
polyQ-containing proteins, such as mHitt.

We use C. elegans to screen for genes that modify the dynamics of
aggregation of polyQ-containing proteins. We isolated a number of
mutants from the AM 141 strain, which contains a transgene that induces
the expression of a tandem of 40 glutamines (40Q) fused in frame with
YFP. This strain shows an age-dependent aggregation pattern that
can be easily followed using a dissecting microscope equipped with
fluorescence. We sequenced by NGS means the whole genome of
several mutant worms, and we have identified, using bioinformatics, a
mutation in the unc-1/stomatin-like protein gene, v/t/0, which enhances
the aggregation phenotype of AM141. To verify the role of unc-1 in
the dynamics of aggregation, we have introduced different unc-1I
alleles within AM141 which confirmed that unc-/ is an enhancer of
aggregation.

We also show that RNAi against this gene also increases the speed of
the aggregation pattern of AM141. We are currently working to find out
the mechanism by which this gene modulates aggregation dynamics of
polyglutamin-containing molecules.

P02-64 (R02-6)

Deciphering the mechanism by which
Al-pyrrolin-5-carboxylate synthetase defects
associate with dominant and recessive human
pathologies

Juan Manuel Escamilla Honrubia®, Clara Marco Marin?, Nadine
Gougeard?, Vicente Rubio?

!Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES,
2Instituto de Biomedicina de Valencia (IBV-CSIC) y Centro para
Investigacion Biomédica en Red sobre Enfermedades Raras
CIBERER-ISCIII, Valencia, ES

A'-Pyrrolin-5-carboxylate synthetase (P5CS) is a bifunctional enzyme
that catalyzes the first two steps of ornithine/proline biosynthesis in plants
and animals. It is composed of an N-terminal glutamate-5-kinase (G5K)
domain that uses ATP to phosphorylate the y-carboxylate of glutamate,
and of a C-terminal L-glutamyl-5-phosphate reductase (G5PR)
domain that reductively dephosphorylates L-glutamyl-5-phosphate to
L-glutamate-5-semialdehyde. This compound spontaneously cyclizes
to Al-pyrrolin-5-carboxylate, thus being a precursor of both ornithine
and proline. Human P5CS deficiency was associated with a fasting
hyperammonemia syndrome with cataracts and vomiting. Then the
syndrome was expanded to include a cutis laxa phenotype and more
recently it has been associated with spastic paraplegia of dominant
or recessive inheritance. Using our baculovirus/insect cell system for
producing pure recombinant human P5CS, we introduced dominant
and recessive mutations in the enzyme by site-directed mutagenesis,
assaying enzyme activity. All the mutations, irrespectively of the type
of inheritance they gave, inactivated the catalytic domain of P5CS
where they mapped. Gel filtration and modelling evidence strongly
suggests that the mutations giving dominant inheritance appear to cause
their effects by a negative dominant mechanism. In particular, they are
located on the surface of the two domains, in places that in E. coli
G5K (a monofuntional tetrameric enzyme) are used in interactions with
adjacent domains. Therefore, these dominant mutations may disturb the
hexameric enzyme architecture, preventing potential in vivo channelling
of L-glutamyl-5-phosphate from the G5K domain to a G5PR domain
from an adjacent subunit.

BFU2014-58229-P(MINECO). N. Gougeard has a contract of CIBERER.
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P02-65
La presencia del receptor de estrégenos p influye
en la respuesta de las células de cancer de

mama a los tratamientos antitumorales

Daniel G. Pons, Margalida Torrens-Mas, Mercedes Nadal-Serrano,
Pilar Roca, Jordi Oliver

Grupo Multidisciplinar de Oncologia Traslacional. IUNICS.
Universitat de les llles Balears. CIBER Fisiopatologia Obesidad y
Nutricion (CB06/03) - Instituto Salud Carlos 111, Palma de Mallorca,
ES

El cancer de mama es una de las principales causas de mortalidad
femenina. La ratio de receptores de estrogenos, ERa y ER, es importante
en el mantenimiento del estatus redox mitocondrial, y elevados niveles
de ERp incrementan la funcionalidad mitocondrial, disminuyendo la
produccion de radicales libres de oxigeno (ROS). Nuestro objetivo fue
determinar la influencia de la ratio ERa/ERp sobre la respuesta de las
células de cancer de mama a tratamientos citotoxicos como el cisplatino
(CDDP) y el tamoxifeno (TAM). Se determinaron parametros como
la viabilidad celular (Cristal Violeta), la produccion de ROS (Amplex
Red), la apoptosis (Anexina V) y la autofagia (Monodansylcadaverina)
en dos lineas celulares de cancer de mama: MCF-7 (alta ratio ERo/ER),
a la que se sobreexpresd de manera estable el ERB; y la T47D (baja ratio
ERo/ERB), a la que se le inhibié parcialmente el ERB. En las células
MCEF-7 tratadas con CDDP, la sobreexpresion del ERP causé una
reduccion de la produccion de ROS, la apoptosis y la autofagia, lo que
se tradujo en un aumento en la supervivencia celular; mientras que el
silenciamiento parcial del ERp en las células T47D promovio los efectos
opuestos. En las MCF-7 tratadas con TAM, la sobreexpresion del ER
condujo a una menor viabilidad celular mediante un incremento en la
muerte celular por autofagia; mientras que el silenciamiento del ERf
en las T47D desencadené un aumento en la produccion de ROS y la
apoptosis, provocando la muerte celular. En conclusion, la expresion
del ERP podria jugar un papel importante en la respuesta de las células
cancerigenas a los agentes citotoxicos, especialmente en el caso del
tratamiento con cisplatino.

Financiacion: ISCIII (P112/01827 y P114/01434), FEDER Union Europea
(“Una manera de hacer Europa”) y CAIB (AAEE22/2014). Becas CAIB-
FEDER: MT-M y DGP.

P02r-66

Antiangiogenic capacity of hydroxytyrosol in
melanoma cells

Maria del Carmen Ortufio Costela’, Nieves Fernandez-Gallego®,
Luis Miguel Carrasco-Diaz", Eva E. Rufino-Palomares?, Amalia
Pérez-Jiménez®, Juan Peragén®, José Antonio Lupiafiez?
"Universidad de Granada, Granada, ES, °Departamento de
Bioquimica y Biologia Molecular |, Universidad de Granada,
Granada, ES, *Biomaslinic, S.L, Granada, ES, *Departamento de
Biologia Experimental, Universidad de Jaen, Jaén, ES

Hydroxytyrosol is the main natural polyphenol present in olive oil, and
in the past few years it has been related to a great number of beneficial
properties among which outstand its antioxidant effect, antiinflammatory
capacity and potential as antitumor agent. In the context of cancer,
hydroxytyrosol shows a protective role derived from the arrest of the
cell cycle and induction of apoptosis in cancer cells. The main objective
of the present project is the study of the antiangiogenic potential of
hydroxytyrosol in melanoma defining its cytotoxic capacity, as well as
its antimetastatic potential and the changes in the expression of certain
angiogenic and pro-apoptotic factors in its presence. The cytotoxicity
was evaluated in mouse melanoma B16F10 cell line using the MTT
assay, whilst its effect as antimetastatic was checked by a scratch
migration assay. Hydroxytyrosol shows a dose-dependent cytotoxic
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profile, standing out its notable potential as antimetastatic in melanoma
cells. On the other hand, assays carried by Western Blot showed that this
compound is capable of inducing the expression of apoptosis-related
proteins in cancer cells and decreasing the one of certain angiogenic
factors. This way, the studies performed seem to indicate potential
antitumor, antimetastatic and antiangiogenic effects of hydroxytyrosol in
melanoma cells, although it would be necessary to put into context and
define these properties in detail.

P02-67
Los niveles de expresién del inmunoproteasoma
y de los genes antiapoptéticos de la familia BAG
predicen la sensibilidad al Bortezomib de las

células de leucemia aguda linfoblastica

Elisa Lledé Feijéo, Juan José Villanueva Escriche, Ignacio Pérez
Roger

Departamento de Ciencias Biomédicas, Facultad de Ciencias de la
Salud, Universidad CEU Cardenal Herrera, Moncada, Valencia, ES

Laleucemia aguda linfoblastica (LAL) es una enfermedad linfoproliferativa
caracterizada por la presencia de alteraciones cromosomicas y mutaciones
que hacen de esta enfermedad una de las principales causas de mortalidad
dentro de las neoplasias hematologicas. Resultados preliminares de
nuestro grupo demuestran que el tratamiento con Bortezomib (Btz),
inhibidor especifico del proteasoma, detiene la proliferacion e induce una
parada del ciclo celular y muerte por apoptosis mediada por caspasas en
lineas celulares de LAL-B con cromosoma Philadelphia (Ph+) y LAL-T.
Las células Ph+ expresan Ber-Abl y son mas sensibles a la induccion
de apoptosis por Btz que las células que no expresan esta oncoproteina.
Dentro de las lineas celulares empleadas en este trabajo (LAL-B Ph+ y
LAL-T), pudimos observar diferencias en cuanto a su sensibilidad al
Btz. Para determinar la base molecular de estas diferencias, decidimos
estudiar los niveles de expresion de diversos genes implicados en
apoptosis. Mediante analisis por qRT-PCR, pudimos comprobar que las
lineas celulares mas resistentes presentaban una mayor expresion de
genes antiapoptéticos de la familia BAG y que el Btz inducia una menor
expresion del gen antiapoptotico Bel-2. Puesto que se ha descrito una
correlacion entre la expresion del inmunoproteasoma y la sensibilidad al
Btz, decidimos comprobar si existia esta relacion en las células objeto de
nuestro estudio que nos pudiera aportar mas informacion sobre su diferente
sensibilidad a este farmaco. Mediante analisis de la expresion proteica por
Western blot, comprobamos que las células que presentan unos mayores
niveles de proteasoma constitutivo, frente a los de inmunoproteasoma,
son también las mas resistentes al Btz. Con nuestros resultados podemos
concluir que el uso del Btz en el tratamiento de la LAL puede ser efectivo
gracias a la induccion de apoptosis que genera este farmaco, efecto que
se ve especialmente potenciado en las células que presentan una mayor
expresion del inmunoproteasoma.

Financiacion: Programas CEU-Cardenal Herrera y MINECO (SAF2013-
49176-C2-1-R).

PO2r-68
Fisiopatologia celular en motoneuronas
deficientes en GDAP1: nuevas implicaciones en
la neuropatia de Charcot-Marie-Tooth

Azahara Civera Tregén, Paula Judrez, Sara Fernandez Lizarbe,
Manuela Barneo Mufioz, David Pla Martin, Isabel Herrer, Anna

Estela, Francesc Palau
Centro de Investigacion Principe Felipe, CIPF, Valencia, ES

La enfermedad de Charcot-Marie-Tooth (CMT) es una de las neuropatias
periféricas hereditarias mas comunes. Mutaciones en el gen GDAPI causan
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formas de CMT desmielinizantes recesivas (CMT4A), axonales recesivas
(AR-CMT?2) y axonales dominantes (CMT2K). GDAP1 es una proteina
localizada en la membrana mitocondrial externa, cuya funcion ha sido
relacionada con procesos de dinamica mitocondrial.

Con el objetivo de investigar la fisiopatologia de la enfermedad causada
por el déficit de GDAPI, hemos generado un modelo murino deficiente en
dicha proteina. La caracterizacion fenotipica de este modelo manifiesta que
la ausencia de GDAPI produce una neuropatia periférica con afectacion
del sistema motor. Los estudios electrofisiologicos y bioquimicos
confirman la naturaleza axonal de esta neuropatia. Estos resultados son
respaldados por los estudios histologicos, donde se detecta una pérdida
progresiva de las neuronas motoras de la médula espinal y defectos en
la uniéon neuromuscular, y por los estudios celulares, donde se observa
una inestabilidad en el citoesqueleto de las neuronas motoras en cultivo
primario. A nivel celular, la ausencia de GDAP1 genera estrés oxidativo
y produce alteraciones en la morfologia, distribucion y transporte de las
mitocondrias. La morfologia del reticulo endoplasmatico, asi como, la
interaccion entre la mitocondria y el reticulo endoplasmatico también estan
afectadas. Ademas, la falta de GDAPI disminuye la entrada de calcio en
la célula a través del mecanismo de SOCE vy los niveles de calcio en los
reservorios celulares.

Por consiguiente, la caracterizacion del modelo murino deficiente en la
proteina GDAP1 revela que las alteraciones en la red mitocondrial y en
la comunicacion fisiologica entre el reticulo y la mitocondria conducen a
una desregulacion en los procesos de homeostasis de calcio que podria ser
relevante en el mecanismo que subyace al proceso de neurodegeneracion
en la enfermedad de Charcot-Marie-Tooth causadas por mutaciones en
GDAPI1 (CMT-GDAPI).

P02-69
La hiperplasia benigna de préstata va
acompainada de un incremento en la expresion

de citoquinas tisulares en la rata

Josep M. Fernandez Novell’, Lluis Ferré-Dolcet?, Joan Enric
Rodriguez Gil?, Marfa Montserrat Rivera del Alamo?

'Departamento de Bioquimica y Biologia Molecular, Universidad de
Barcelona, Barcelona, ES, Departamento de Cirugia y Medicina
Animal, Universidad Auténoma de Barcelona, Bellaterra, ES

La prostata es una glandula cuya funcién es producir el liquido prostatico.
La hiperplasia benigna de prostata (HBP) es una alteracion polietiologica
no cancerosa de la glandula prostatica cuya frecuencia, en los hombres,
aumenta con la edad. Se caracteriza por dolor pélvico, sintomas miccionales
irritativos y disfuncion sexual. Desde el punto vista histologico la HBP
se caracteriza por la presencia de infiltrados de células mononucleares
(neutrofilos, linfocitos, macrofagos y células plasmaticas). Algunos
estudios asocian la HBP con un mayor riesgo de cancer de prostata.
Teniendo todo esto en cuenta, nuestro objetivo principal es determinar si la
presencia de HBP estd asociada con la aparicion de marcadores especificos
de inflamacion. Para ello, se analizaron, histolégicamente y mediante
miniarrays de 21 citoquinas especificas, los tejidos prostaticos procedentes
de ratas sanas divididas en dos grupos. El primero formado por 6 animales
con un peso corporal de 185,2 + 9,6 g (ratas jovenes adultas) y el segundo
grupo formado por 8 ratas con un peso corporal de 371,8 + 21,8 g (ratas
adultas). Los analisis histologicos estandar del tejido prostatico revelaron
que solamente las ratas adultas presentaban HBP. Al mismo tiempo,
el estudio con los miniarrays, mostrd, en las prostatas de ratas adultas,
un aumento de mas del 50% (p<0,05) en la expresion especifica de las
citoquinas PDGF-AA, TIMP-1, CD86, NGF, CINC-3, LIX y VEGF. Estos
resultados indican que la HBP se asocia con un aumento significativo en la
expresion especifica de determinados marcadores inflamatorios celulares
importantes.

PO3. Biologia del desarrollo /
Developmental biology

PO3r-1 (RO3-4)

The lack of the o581 integrin synergy site in
fibronectin exacerbates the phenotype of 3
integrin-null mice

Maria Benito Jardén, Mercedes Costell

Departamento de Bioquimica y Biologia Molecular, Universidad de
Valencia, Burjassot, ES

Fibronectin (FN) is a large glycoprotein with multiple functions and
multiple binding partners, one of them are integrins. The main integrin
binding site within FN is the RGD loop in the 10th type III repeat.
Among the integrins that bind FN-RGD, a.5f1 and alIbB3 (in platelets)
can also bind the synergy site (DRVPPSRN) in the 9th FN type III
repeat which has been claimed to play an essential role for their optimal
binding and spreading. Nevertheless there is not a consensus about its
function. The two arginines within the synergy sequence were described
as the essential residues for the synergy function, and we generated a
mouse with the two arginines mutated into alanines. The homozygous
knockin mice (FN®) are viable and fertile, did not display hemostasis
problems and can assemble normal FN fibrils. However, wound closure
is significantly delayed in a model of skin wound healing. In addition,
FN-null fibroblasts seeded on purified FN®" delay the formation of focal
adhesions, resist less the shear forces and form less tensioned bonds.
We reasoned that the lack of phenotype under physiological conditions
could be due to compensation by B3-containing integrins, the other
heterodimers that bind to the RGD site in FN. To test this hypothesis
we generated a double mutant mouse (FN®"337). The FN*"33"- die at
E16.5 and display multiple skin bleedings and oedema, a phenotype
much more severe than in the 37 “mice. We found that FN®"B3" mice
do not have a lymphatic system separated from the blood system and
multiple abnormalities in the blood vessels . After activation, platelets
bind vessel wall by a collagen receptor, and to remain attached under
the blood stream shear force need to form solid bonds via a5f1 and
alIbP3 integrins. This step is highly important for the initial separation
of blood and limphatic vessels during development. Our results suggest
that on the one hand when the allbB3 integrin is not functional the
synergy site becomes essential for platelet adhesion to FN via a5f1
and the lack of platelet aggregation will avoid the separation of the
lymphatic system from the blood vessels. On the other hand, the
abnormal blood vessel formation suggests that also endothelial cells
migration or adhesion is impaired leading to a defect in angiogenesis
during development. We are studying this aspect.

P03-2 (RO3-3)
Estudio de la expresién génica en el aparato

vestibular del raton deficiente en /gfl

Lourdes Rodriguez-de la Rosa*, Silvia Murillo-Cuesta’, Julio
Contreras?, Joaquin Dopazo®, Marta Milo®, Isabel Varela-Nieto®
!Instituto de Investigaciones Bioldgicas Alberto Sols (CSIC-UAM).
CIBERER (ISCIll). IdiPAZ, Madrid, ES, ?Facultad de Veterinaria
(UCM). Instituto de Investigaciones Bioldgicas Alberto Sols
(CSIC-UAM). CIBERER (ISCII1), Madrid, ES, *Centro de
investigacion Principe Felipe (CIPF). CIBERER (ISCIll), Valencia,
ES, “University of Sheffield, Sheffield, UK, °Instituto de
Investigaciones Biomédicas Alberto Sols, Madrid, ES

El aparato vestibular forma parte del oido interno y es el o6rgano

encargado del equilibrio. En el hombre y en el raton el déficit del
factor de crecimiento similar a insulina tipo 1 (IGF-1) causa hipoacusia
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neurosensorial. Durante el desarrollo embrionario, el IGF-1 modula
la neurogénesis y la supervivencia del ganglio cocleovestibular
(Aburto et al.,, 2012). Aunque las funciones del IGF-1 en el receptor
auditivo se han estudiado en profundidad, no ocurre lo mismo en el
sistema vestibular. En este estudio se ha utilizado el raton deficiente
en Igfl/como modelo para conocer el papel del IGF-1 en la formacion
de la estructura y funcion del aparato vestibular. En estadios
embrionario (E18.5) y postnatales (P15 y P90) la comparacion del
raton silvestre frente al deficiente en /gf7 no mostrd diferencias en la
morfologia general del vestibulo, ni en la funcién vestibular. El estudio
comparativo de la expresion génica entre ambos genotipos y a distintas
edades se realiz6 mediante arrays (Affymetrix® Mouse Gene 1.1 ST
Array) y la validacion de los resultados mediante RT-qPCR de genes
y miR seleccionados por su expresion diferencial en el vestibulo, su
relacion con hipoacusia, con el sistema del IGF o su expresion en el
oido interno. Los resultados de los arrays se analizaron primero con
Limma y maSigPro y posteriormente mediante RMA-VSN y mmBGX
para deteccion de falsos positivos y estimacion de la incertidumbre. El
estudio del transcriptoma para ambos genotipos identifico cambios en el
patron de expresion de genes y miR en los distintos puntos temporales
estudiados. Con los datos obtenidos se realizoé un analisis funcional in
silico de los genes diferencialmente expresados en los distintos puntos
temporales para encontrar posibles vias de sefializacion implicadas en
el desarrollo del vestibulo o que se ven afectadas por la deficiencia de
IGF-1.

Agradecimientos: Este trabajo ha recibido el apoyo de los proyectos
SAF2011-24391, AFHELO y TARGEAR (FP7, European Union).

P03-3
The in vivo functional relevance of fibronectin

RGD motif in fibrillogenesis

Joaquin Lilao, Olga Villarroya, Irene Gimeno, Mercedes Costell
Departamento de Bioquimica y Biologia Molecular Universidad de
Valencia, Burjassot, ES

Fibronectin (FN) is an extracellular matrix (ECM) glycoprotein that
assembles into fibrils in a cell-driven process: the secreted globular FN
binds to activated integrins at the cell surface and after contraction of the
actomyosin filaments promotes FN unfolding and autopolymerization.
The EN fibrils nucleate complex ECMs and allow cellular adhesion,
survival, migration and proliferation. The RGD motif located at FN
I11-10 is the binding site for av- and a5B1 integrins and, in in vitro
experiments, has been considered essential for FN fibrillogenesis. To
know whether the FN-RGD motif is crucial for in vivo fibrillogenesis,
we generated the ARGD mice, where the RGD amino acids were
removed. This mutation is lethal and the embryos do not develop
further than E8.0-8.5, lack somites and show abnormal cephalic folds,
with an apparent lack of mesoderm. This phenotype is similar to the
observed in the FN-null embryos. We could immuno-detect FN in all
the basal laminas of the ARGD embryos, although FN was very scarce
in the pericellular matrices of the different tissues. To confirm the
embryonic origin of the observed FN fibrills in the ARGD embryos, we
generated embryoid bodies (EB) and fibroblast-like cells from ARGD
embryonic stem cells. The ARGD EB were grown without serum and
we could confirm that FN fibrils form like in the WTs, suggesting that
the RGD motif is not essential for fibrillogenesis. We are currently
looking for alternative adhesion sites in the FN that could compensate
the absence of the RGD for fibrillogenesis, such as the syndecan-4 or
the a4p1 integrin binding sites. We can conclude that although in vivo
certain level of FN fibrillogenesis can be attained in the absence of
FN-RGD, these ARGD ECMs do not allow the embryo to progress its
development more than the FN-null embryo.
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Caracterizacion de la respuesta inmunitaria
frente a la inflamacién inducida por la
enterotoxina B de Staphylococcus aureus (SEB)

en ratones senescente

Alba Garcia Just, Lluisa Miré, Anna Pérez-Bosque, Concepcié Amat,
Miquel Moreto

Departament de Fisiologia, Facultat de Farmacia, Institut de
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Barcelona, ES

SEB es un potente activador del sistema inmunitario capaz de inducir
una respuesta inmunitaria mucosal. SEB ha sido ampliamente utilizada
en un modelo de inflamacion intestinal aguda en rata. El objetivo del
estudio es caracterizar la respuesta inmunitaria intestinal inducida por la
administracién de SEB en ratones senescentes. Se han utilizado ratones
SAMPS8 de 2 y 6 meses de edad a los cuales se les ha administrado 25ug
de SEB i.p. 24h antes del sacrificio. Se obtuvieron GLM y PP del intestino
delgado para realizar el recuento linfocitario y el marcaje de distintas
poblaciones. En mucosa de yeyuno se ha determinado la expresion de
diferentes citoquinas. Transcurridas 24h de la administracién del SEB
los ratones de 2 meses presentan un incremento del 50% en el numero de
linfocitos en GLM y PP (p<0,05), efecto que no se observa a los 6 meses
de edad. A los 2 meses los ratones inflamados presentan un incremento
de los linfocitos activados en ambos tejidos, pero este perfil no se repite
a los 6 meses. La relacion entre linfocitos T activados/T reguladores es
mayor en los ratones jovenes inflamados respecto a los controles (p<0,05)
en ambos tejidos. A los 6 meses, el SEB no modifica esta relacion. Los
ratones jovenes tienen un gran incremento de TNFo e IL-10 tras la
administracion de SEB. En el caso del TNFa, este incremento es menor
a los 6 meses cuando, en estado basal, ya presentan elevados niveles de
esta citoquina. Estos resultados demuestran que la respuesta inmunitaria
disminuye con la edad en ratones SAMPS. Por ello, se sugiere que los
2 meses de edad, cuando la respuesta inmunitaria atn es efectiva, seria
un momento adecuado para iniciar tratamientos dietéticos para atenuar la
inmunosupresion mucosal durante el envejecimiento.

P03-5 (RO3-5)
Ankyrin Repeat and Kinase Domain Containin |
(ANKK1): un nuevo biomarcador de miogénesis,

proliferacion y diferenciacion muscular
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Padilla®, Francesc Palau Martinez*, Janet Hoenicka®

ICIBERER, CIPF, Valencia, ES, 2CIBERER Biobank, CSISP,
Valencia, ES, ®Instituto de Investigacién Sanitaria La Fe, CIBERER,
Valencia, ES, *Hospital Sant Joan de Déu, CIBERER, CIPF,
Barcelona and Valencia, ES, °CIPF, Valencia, ES

La proteina ANKK1 (RIPS) pertenece a la familia RIP (Receptor
Interacting Proteins) serina/treonina quinasas. Las RIP quinasas regulan
procesos de proliferacion y diferenciacion celular en un amplio rango de
tejidos. Aunque la funcion de ANKK1 es desconocida, estudios previos de
nuestro grupo en modelo murino han demostrado su expresion durante el
desarrollo embrionario.

En este trabajo se presenta, por primera vez, el estudio de ANKKI en
mioblastos embrionarios de raton y musculo adulto, asi como la dindmica
de la proteina durante los procesos de proliferacion y diferenciacion celular.
En embriones de 14,5 dias (E14.5), ANKKI1 se expresa en mioblastos
de manera diferencial, con un patrén citoplasmatico y una distribucién
polarizada de la proteina. En adultos, el estudio de fibras musculares aisladas
mostro la localizacion de ANKK1 no solo en las fibras sino también en las
células satélites (SC) regeneradoras. La tincion de las SC varia en el nticleo
y el citoplasma, sugiriendo un papel especifico de la proteina segin el
estado de activacion de dichas células. Ademas, estudios de diferenciacion
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de las lineas celulares C2C12 (murina) y Rabdomiosarcoma (humana)
demostraron que la expresion de ANKKI1 varia a lo largo del proceso de
diferenciacion. El estudio en estado proliferativo de las células reveld que
ANKKT1 colocaliza en un 100% de células con el marcador de SC Pax7
y un 97,3% con el marcador de diferenciacion muscular MyoD. Tras la
diferenciacion a miotabulos, se observa una disminucion de ANKK1 en el
nucleo y un aumento en el citoplasma. El tratamiento con leptomicina B,
que bloquea la exportacion de proteinas del nucleo al citosol, retenia a la
proteina ANKK1 en el nucleo disminuyendo al mismo tiempo el grado de
diferenciacion.

Todos estos resultados revelan un papel diferencial de la proteina en los
distintos estadios de desarrollo del musculo, apuntando a un papel de
ANKKI en el proceso de formacion y regeneracion muscular.

P03-6 (R03-4)
The regenerative capacity of the zebrafish caudal
fin is affected by aging

Monique Anchelin Flageul*, Jests Garcia Castillo’, Francisca
Alcaraz-Pérez', Manuel Bernabé-Garcia', Diana Garcia Moreno®,
Enrique Carrasco Pifiera’, Maria Sabater Molina®, Juan Ramén
Gimeno Blanes?, Marfa Luisa Cayuela Fuentes'

"Telomerase, Aging and Cancer Group. IMIB-Arrixaca, El Palmar,
ES, ?Hospital Clinico Universitario Virgen de la Arrixaca. IMIB-
Arrixaca, Murcia, ES

Telomeres are essential for chromosome protection and genomic stability,
and telomerase function is critical for organ homeostasis. Zebrafish have
become a useful vertebrate model for understanding the cellular and
molecular mechanisms of regeneration. Regeneration capacity of tissue
regeneration in wild-type zebrafish caudal fin is not affected by repetitive
amputation but the behavior of telomeres during this process has not been
studied yet. In this study, we characterize the regeneration process in a
telomerase deficient zebrafish model and its respective control. Moreover,
we study the regenerative capacity after repetitive amputations and at
different ages. Regenerative efficiency decrease with aging in all the
genotypes and surprisingly, telomere length is maintained even in the
telomerase deficient genotypes.These results suggest telomere length may
be maintained by the cells through the Recombination-mediated alternative
lengthening of telomeres (ALT) pathway and further studies are required.

PO3r-7
Role of the evolutionarily conserved splicesome
component CG9548 in fly development and

behavior

Tamara Ovejero Martinez', Maria Teresa Sanchez Mares', Francisco
Martinez Blazquez?, Maximo Ibo Galindo Orozco?, Elisa Oltra
Garcia’

'Universidad Catdlica de Valencia San Vicente Mértir, Valencia, ES,
“Centro de Investigacién Principe Felipe, Valencia, ES

The 111 amino acid PHD-finger protein encoded by the CG9548 gene is
highly conserved from yeast (/ni1) to mouse (Phf5a) and human (SF3b14b),
presenting an identical protein sequence in all known vertebrates. Its
functional relevance has been evidenced by its essentiality in yeast and
human cultured cells where it was shown to participate in transcription
and splicing events. During development its orthologous sequence in
Caenorhabditis elegans was shown to be needed in young larvae and
during the morphogenetic phase, for proper muscle function. However,
its pattern of expression and its participation in the development of other
organisms remain to be determined.

In this study we have generated transgenic flies with the UAS-GAL4 system
to induce overexpression of the CG9548 protein and used an inducible gene
silencing approach to learn about the molecular mechanisms requiring its
participation during D. melanogaster development. In the silencing of

CG9548, the use of the early ubiquitous driver Actin-Gal4 results in larvae
lethality confirming CG9548 requirement for the development of the fly.
The use of tissue specific drivers, such as engrailed (en-GAL4) or Cubitus
interruptus (Ci-GAL4) led to unviable individuals with defective imaginal
discs that reached the pupal stage. In addition, the late tissue-specific driver
decapentaplégic (dpp-GAL4), which is expressed between veins 3 and 4
of the wing, led to individuals with defective wings. Apoptosis and cell
division deficiencies that could explain the observed phenotypes were
evaluated.

In contrast, overexpression of CG9548 does not seem to affect fly
development since the adults obtained do not present any obvious
anatomical defect. However, a difference in fly behavior and locomotion
of CG9548 overexpressing flies has been noticed. Since fly hyperactivity
has been associated to starvation evaluation of nutrient-sensing and energy
homeostasis systems of these mutants is recommended.

P03-8
Analysis of phylogeneticaly conserved
mechanisms controlling mouse serotonergic

differentiation

Isabel Reillo Cuesta’, Laura Chirivella’, Robert McEvilly?, Aara
Patel®, Jane Sowden®, Michael G. Rosenfeld?, Nuria Flames Bonilla*
!Instituto de Biomedicina de Valencia, Valencia, ES, °Department of
Medicine, UC San Diego , La Jolla, CA, US, *Birth Defects Research
Centre, UCL Institute of Child Health, Londres, UK

Serotonergic neurons are very ancient in evolution and present in all animal
clades. Using C. elegans as animal model our laboratory has identified
seven transcription factors whose combined action is required to control
serotonergic terminal differentiation. Strikingly, mouse orthologs for five
out of these seven transcription factors are known to be required for the
correct differentiation of raphe serotonergic neurons. In this work we have
taken a candidate approach to test if mouse ortholgos of the two additional
C. elegans factors are also required in raphe serotonergic differentiation.

P03-9
RNA-interference screen: a tool to study the

monoaminergic system differentiation
Angela Jimeno Martin, Rebeca B. Ruiz, Nuria Flames Bonilla
Instituto de Biomedicina de Valencia, Valencia, ES

Monoamines comprise a group of neurotransmitters that include serotonin,
dopamine, adrenaline, noradrenaline, tyramine and octopamine. These
neurotransmitters are involved in the regulation of a plethora of behaviors,
ranging from motor functions to chemosensation, memory and reward
among others. In humans, monoamine dysfunction is linked to several
pathological conditions such as Parkinson disease, depression or bipolar
disorder. The monoaminergic system is phylogenetically conserved and
different monoaminergic subtypes are present in all metazoan groups. All
monoaminergic neurons share the expression of a vesicular monoamine
transporter that allow for the package the neurotransmitter.

To further understand how the monoaminergic system develops we take
advantage of its evolutionary conservation of these neurons and use the
model organism C. elegans. In C. elegans the monoaminergic system
is composed by 11 different neuron classes and all off them express the
vesicular monoamine transporter cat-1.

We will take advantage of the amenability of RNA-interference (RNAi)
technology in C. elegans to identify the set of transcription factors (TF) that
are required for the establishment of the monoaminergic fate. For that we have
generated a fully verified TF RNAI library. We have analyzed several mutant
strains that are sensitized for RNAi and have established that the r1/-3(pk1426)
mutation works best for our porpoise. Our exhaustive TF RNAi screen will
report as a group of candidate genes to further study and understand the role
they play in the development of the monoaminergic system.
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P03-10
La GTPasa RhoE esta ubicuamente expresada

en el desarrollo del raton

Olga Gémez Roda’, Begofia Ballester Lurbe?, Maria Pilar Madrigal
Verdd?, Rosa Maria Guasch?®, Ignacio Pérez- Roger?, José Terrado
Vicente!

'Departamento de Medicina y Cirugia Animal, Universidad CEU
Cardenal Herrera, Moncada, Valencia, ES, °Departamento de
Ciencias Biomédicas, Universidad CEU Cardenal Herrera, Moncada,
ES, 3Centro de Investigacién Principe Felipe, Valencia, ES

RhoE/Rnd3 es un miembro atipico de la familia de proteinas Rho caracterizado
por estar constitutivamente activado. Esta implicado en el control del
citoesqueleto de actina y del ciclo celular y participa en la regulacion de
adhesiones y migraciones celulares en numerosos tejidos, aunque donde parece
tener funciones mas determinantes es en el sistema nervioso, especialmente
durante el desarrollo. En este trabajo mostramos la localizacion de la expresion
de RhoE en el desarrollo embrionario utilizando ratones en los que se ha
eliminado la expresion de RhoE gracias a la insercion de un cassette con el gen
lacZ en el locus de RhoE. En consecuencia, la coloracion azul que resulta de la
actividad f-galactosidasa sobre el sustrato X-gal indica los sitios de expresion
del gen. En embriones de 8,5 dias de gestacion la tincion se localizaba en el
amnios y la notocorda, pero no en el tubo neural, sitio en que si se aprecia
dos dias después. Conforme el desarrollo avanza el marcaje de X-gal se
generaliza, de manera que en embriones de 12,5 dias se aprecia en el sistema
nervioso central (SNC) ventralmente y en la condensacion que dara origen a
los musculos de los miembros, sobre todo en la parte dorsal. A los 14,5 dias
se apreciaron altos niveles en el SNC, especialmente en el estriado, talamo e
hipotalamo. Ademas se apreci6 marcaje en las células ganglionares de la retina
y disperso en el cristalino, oido interno y musculos en formacion. También las
serosas que tapizan las cavidades (pleura, pericardio, peritoneo) y las capsulas
que cubren 6rganos toracicos (timo) y abdominales, el musculo liso del tubo
digestivo, asi como el tubérculo genital y el seno urogenital. Esta expresion
secuencial y extensa en la vida prenatal sugiere importantes funciones para
RhoE en el desarrollo embrionario y fetal.

Financiacion: programas CEU-Cardenal Herrera y MINECO (SAF2013-
49176-C2-1-R).

P03-11
Different regulatory codes control terminal
differentiation of C. elegans serotonergic neuron
subtypes

Miren Maicas Irigaray, Angela Jimeno, Nuria Flames
Insituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES

Mature serotonergic neurons are defined by the coordinated expression of
a battery of phylogenetically conserved genes, termed the ‘serotonin (SHT)
pathway genes’ that code for the enzymes and transporters needed for the
synthesis release and re-uptake of SHT.

Little is known about the direct regulation of the SHT pathway gene
expression in any organism. We have used the simple model organism
C. elegans to unravel this issue. C. elegans have 3 functionally different
SHT neuronal subclasses: the NSM neurosecretory, the HSN motorneuron
and the ADF sensory neuron. We have performed an in vivo cis-regulatory
analysis of four SHT pathway genes: tph-1, bas-1, cat-1 and cat-4. We
have identified independent cis-regulatory modules (CRM) responsible for
the expression of the genes in each SHT neuron subtype. This observation
supports the idea that each SHT neuron subtype employs different
combinations of transcription factors (TFs) to activate the expression of
the same SHT pathway genes. Indeed, we have shown that unc-86 (POU)
and #x-3 (LIM) cooperate to directly activate the expression of the SHT
pathway genes in the NSM neuron (Zhang e al. Development, 2014).
More recently, we have also identified a combination of 7 TF acting in
HSN neuron (Lloret, Maicas et al. unpublished).

66

We still know very little about ADF terminal differentiation. We have
identified a 40bp sequence sufficient to drive specific iph-1::gfp expression
in the ADF neuron. Through bioinformatics and mutation analysis we
have identified functional ETS, RFX and CSL binding sites. Finally, loss
of function experiments show that DAF-19 (RFX) and LAG-1 (CSL) are
required for SHT gene expression in the ADF neuron.

This study underscores the regulatory complexity of serotonergic
differentiation in C. elegans.

PO3r-12
Dopaminergic genetic program is conserved from

nematodes to mammals

Laura Remesal Gomez', Laura Chirivella®, Angela Jimeno?, Rebeca
Ruiz?, Carme Cucarella®, Nuria Flames?

!Instituto de Biomedicina, Barcelona, ES, ?Instituto de Biomedicina
de Valencia (IBV-CSIC), Valencia, ES

Dopaminergic (DA) neurons from any organism express a battery of
phylogenetically conserved genes that allow for the synthesis, release
and re-uptake of dopamine, and are termed “DA pathway genes”. Using
the model organism C. elegans our lab has found that a combination of
three transcription factors (TFs) from the ETS, DLL and PBX families are
required for DA pathway genes expression. Considering the evolutionary
conservation of dopaminergic neurons we have started to explore the
possibility that DA regulatory logic is conserved as well.

Interestingly, both ETS (Etv1/Er81) and DLL (DIx2) TFs are already
known to be required for mouse olfactory bulb (OB) DA differentiation.
Thus, in this work we analyzed if worm orthologs of other mouse TF
required in OB DA differentiation are also required in C. elegans DA
differentiation. Surprisingly, RNAi against worm orthologs for TFs known
to be required in OB DA differentiation (Pax6, Meis2 and Couptfl) impedes
DA differentiation in C. elegans.

Thus, as the TFs required for OB DA differentiation seem to be the same in
C. elegans and mouse OB DA, we next tested if, homologous to what we
found in the worm, a PBX TF is also required for mouse OB differentiation.
Here we show that Pbx1 and Pbx2 are expressed in the OB DA neurons.
Pbx2 mutants show normal numbers of DA neurons in the OB, whereas
conditional Pbx1 mutants show a reduction in the number of DA neurons
in the OB. Finally, ectopic expression of Pbx1 in the mouse OB is sufficient
to induce dopaminergic differentiation.

Our results show an unprecedented degree of evolutionary conservation in
the DA differentiation genetic program between mammals and nematodes.
Moreover, this conservation has allowed us identify a new TF (Pbxl)
required for OB DA differentiation.

PO3r-13

Using worms to study brain evolution
Carlos Mora Martinez, Nuria Flames Bonilla
Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES

Mammalian brain is probably the most complex organ in terms of cellular
diversity and specialization. Very little is known about the molecular
mechanisms that lead to the appearance of new neuronal types. It is thought
that new cell types may evolve after changes in genetic networks that lead
to functional novelties; however, the number of examples supporting this
hypothesis is still small and none of them are focused on neuronal type
diversification.

We will address the problem of neuron type diversification using a tractable
system: the serotonergic (SHT) neurons of Caenorhabditis nematode
species.

Differentiated serotonergic neurons are defined by the coordinated
expression of genes involved in serotonin synthesis (bas-1, cat-4, tph-1),
package in synaptic vesicles (cat-1) and reuptake (mod-5). C. elegans
hermaphrodite serotonergic system comprises six different types: NSMs,
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ADFs, RIH, AIMs and HSNs. VC4 and VC5 motorneurons are not
considered serotonergic in C. elegans, although they stain inconsistenly for
5-HT and express some serotonergic identity genes.

We have analyzed the SHT system in several Caenorhabditis species.
Whereas the serotonergic identity of some of these neurons, namely the
NSMs, is deeply conserved among nematodes, the phenotype of other cells
seems to be more variable. For instance, Caenorhabditis angaria VC4 and
VCS5 are strongly 5-HT immunoreactive.

We intend to study the changes in regulatory networks that have led to cell
identity switches throughout Caenorhabditis group evolution. Our work
will provide new insights into the regulatory mechanisms that underlie cell
type diversification.

PO3r-14
Phylogenetically conserved mechanisms regulate

HSN neuron terminal differentiation

Carla Lloret Fernandez', Miren Maicas®, Angela Jimeno', Isabel
Reillo’, Laura Chirivella', Peter Weinberg?, Oliver Hobert?, Nuria
Flames®

!Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES,
2Columbia University, HHMI, New York, US

Serotonin dysfunction has been linked to several mental disorders some
of which have clear genetic components. The study of serotonergic (SHT)
neuron specification could help us understand the molecular bases of
these diseases. SHT neurons are present in all eumetazoan groups and
share the expression of a battery of genes, termed the ‘SHT pathway
genes’, that code for enzymes and transporters required for the synthesis,
release and re-uptake of serotonin. Very little is known about the direct
regulation of the SHT pathway gene expression. To address this question
we take advantage of the amenability of the simple model organism
C. elegans.

C. elegans hermaphrodites have three SHT neuronal subclasses: the NSM,
the HSN and the ADF neuron. In this work we have focused on the HSN
neuron. HSN is a motorneuron that regulates muscle contraction during the
egg laying. We have identified the specific combination of six transcription
factors (TFs) that coordinately regulate the SHT phenotype in the HSN
neuron: the unc-86 (POU homeodomain TF), sem-4 (Spalt TF), hlh-3
(HLH TF), egl-46 (Insm TF), ast-1 (ETS TF) and egl-18 (GATA TF).
Loss of function mutants for the six TFs show broad defects in the
expression of the SHT pathway genes as well as other terminal features
in the HSN neuron. Additionally, we have found functional TF binding
sites for the six different TFs in the regulatory regions of the SHT genes,
supporting its direct role controlling terminal differentiation.

Surprisingly, mouse homologs for four out of the six TFs studied are already
known to be required in mammalian SHT specification. To further confirm
this phylogenetic conservation, we successfully carried out cell-specific
rescue experiments using the corresponding mouse homolog of the worm
TF mutant. Our results suggest that there is deep homology between the
C. elegans HSN serotonergic neuron and the mouse serotonergic neurons.

P03-15

Transcriptional regulatory logic of cilia formation
Rebeca Brocal Ruiz, Belén Pastor Pifiera, Nuria Flames
Instituto de Biomedicina de Valencia (IBV-CSIC), Valencia, ES

Cilia are complex evolutionarily conserved subcellular structures that
project from cell surfaces to perform a variety of biological roles, ranging
from motion to sensation. Ciliopathies comprise a group of multisystemic
human disorders associated with mutations that led to defects in the function
or structure of cilia. With an estimated 1 in 1,000 people affected by these
diseases, very little is known about the molecular bases of ciliopathies.

In this work we use the simple model organism C. elegans to study the
transcriptional regulatory logic controlling ciliogenesis. Nowadays,

all cilium-associated genes in C. elegans have been found to be
transcriptionally regulated by the RFX transcription factor daf-19. The
role of RFX transactivators in ciliogenesis has been identified in many
other organisms, including mammals. DAF-19 recognizes and binds to cis-
regulatory elements, termed X-boxes, to activate the transcription of its
target genes. Loss of function of daf-19 results in the lack of expression of
those genes in ciliated neurons in C. elegans.

Nevertheless, a number of evidences suggest that daf-19 cannot be acting
alone. To further investigate the role of daf-19 cofactors in C. elegans we
are taking an unbiased approach in which we analyze the cis-regulatory
sequences of cilium-associated genes whose expression is not affected in
daf-19 mutants.

In D. melanogaster the FKH transcription factor Fd3f has been found to
be involved in the regulation of ciliogenesis. FD3F recognizes and binds
to regulatory motifs, termed Fox sites, that locate near X-boxes in the
promoter regions of cilium-associated genes. We are taking a candidate
approach to analyze if expression of cilia genes in C. elegans is also
regulated by the direct and combined action of RFX and FKH factors.

P03-16 (R03-5)
Cabut regulates InR/TOR signaling during dorsal

closure in Drosophila

Verénica Muioz-Soriano, Luke Dillon, Carmen Suay-Corredera,
Nuria Paricio Ortiz

Departamento de Genética, ERI de Biotecnologia y Biomedicina,
Universidad de Valencia, Burjassot, ES

Cabut (Cbt) is the Drosophila ortholog of the mammalian TGF-f-
inducible early-response genes (TIEG) proteins, which belong to Spl-
like/KLF family of transcription factors. It is involved in dorsal closure
(DC) during embryogenesis, but is also required for other processes such
as neuroendocrine cell remodeling, epithelial regeneration or circadian
rhythms. DC is a morphogenetic movement with several analogies
with vertebrate wound healing. During the process, the embryonic
lateral epidermal sheets migrate and fuse over the amnioserosa, an
extraembryonary tissue that covers a dorsal hole generated during the
earlier stages of embryogenesis, leading to the formation of a continuous
epithelium. This process is severely affected in cht mutant embryos
which present dorsal holes. Cbt functions downstream of JNK signaling
during DC, regulating dpp expression in the leading edge cells. Moreover,
microarray expression profile of cht mutant embryos and ChIP-on-chip
analysis to identify direct transcriptional Cbt targets suggest that it could
be regulating InR/TOR signaling during this process. To confirm these
results, we performed RT-qPCR experiments and used reporters to analyze
the activity of the InR/TOR pathway in cbt mutants. Genetic interaction
assays between cbt and components of the pathway as well as phenotypic
analyses of InR/TOR signaling mutants were also carried out. We will
present these results and discuss the possible role of Cbt in regulating the
InR/TOR pathway during DC.

P03-17 (R03-3)
Regulatory logic of olfactory bulb dopaminergic

differentiation

Laura Chirivella Clemente, Alba Escriche, Elia Garcia, Carme
Cucarella, Marta Casado, Nuria Flames

Instituto de Biomedicina de Valencia, IBV-CSIC, Valencia, ES

Dopamine signalling regulates a variety of complex behaviours and defects
in dopamine neuron function or survival result in severe human pathologies,
such as Parkinson’s disease. Dopaminergic neurons are characterized
by the expression of dopamine pathway genes, which code for a set of
phylogenetically conserved proteins involved in dopamine synthesis and
transport. Studies in C. elegans have shown that in dopaminergic neurons
a combinatorial code of three transcription factors bind specifically to

67



Pasters / Posters

XXXVIII Congreso SEBBM

regulatory sequences presents in all the dopamine pathway gene, regulating
their expression.

In this work we explore if the dopaminergic regulatory logic could be
conserved in higher vertebrates. We hypothesize that members of the PBX,
ETS and Homeodomain transcription factors families are candidates to
have a direct role in terminal differentiation of olfactory bulb dopaminergic
neurons.

Using in vivo postnatal mouse electroporation we show that overexpression
of Er81 and Pbxla, but not DIx2 and Pbxlb, increase the number of
dopaminergic neurons in the olfactory bulb. Also we isolate the minimal
regulatory region from the tyrosine hydroxylase gene sufficient to drive
expression in the olfactory bulb dopaminergic neurons.

P03-18 (R0O3-1)
Neurotrofinas en Drosophila: plasticidad

estructural en la mosca
Alicia Hidalgo
NeuroDevelopment Group, University of Birmingham, Birmingham, UK

La plasticidad estructural consiste en ajustes en la masa celular durante
el desarrollo y durante la vida de los organismos, para conseguir y
mantener integridad y funcion. Incluye procesos como la regulacion del
nimero celular mediante el equilibrio entre la supervivencia, muerte
y proliferacion celulares, y la del tamafo y forma celulares. En el
sistema nervioso, las células sufren grandes cambios en forma, pues la
complejidad de las ramas axonales y las arborizaciones dendriticas pueden
ser modificadas con experiencia (por ejemplo, sensorial). En mamiferos,
las neurotrofinas y sus receptores los Trks y p75~™® constituyen el sistema
de sefalizacion principal en la regulacion de la plasticidad estructural.
Regulan la proliferacion y diferenciacion, la supervivencia y la muerte
neuronales, la formacion de circuitos neuronales, la sinatpogénesis y la
transmision sinaptica. Alteraciones en el sistema neurotrofico dan lugar
a multiples enfermedades neurodegenerativas del cerebro y condiciones
psiquidtricas. Desafortunadamente, los mecanismos moleculares y
celulares responsables de estos fendomenos no se conocen bien, y el
uso de un organismo modelo invertebrado seria de gran ayuda. La
mosca del vinagre, Drosophila, ha tenido un impacto monumental en el
descubrimiento de mecanismos genéticos y moleculares del desarrollo
que se encuentran también en humanos, y de mecanismos que llevaron
a conocer las bases moleculares de enfermedades humanas. Con mi
equipo de investigacion, hemos descubierto un sistema de neurotrofinas
en Drosophila con funciones en el sistema nervioso central, formado
de ligandos de la familia de las neurotrofinas, receptores de la familia
de los Toll/TLR y receptores truncados de la familia de los Trk. Este
sistema regula la supervivencia y muerte neuronales, conectividad
neuronal, plasticidad sinaptica y comportamiento en la mosca. Nuestros
resultados han descubierto inesperadas relaciones funcionales entre las
neurotrofinas y los receptores de la familia Toll, y con los Trk truncados,
que podrian tener un gran impacto en el descubrimiento de funciones
analogas en humanos.

P03-19 (R03-2)
Post-transcriptional roles of Wnt signalling

in development and physiology
Sergio Pérez Acebrén
German Cancer Research Center (DKFZ), Heidelberg, DE

Wnat signaling plays pivotal roles in development, physiology and disease.
Canonical Wnt signaling is thought to regulate cell behavior mainly by
inducing [-catenin-dependent transcription of target genes. Here we
introduce Wnt-dependent stabilization of proteins (Wnt/STOP), a post-
transcriptional branch of Wnt signaling, which is independent of B-catenin
and peaks during mitosis. We show that Wnt/STOP plays a critical role
in protecting proteins from GSK3-dependent polyubiquitination and
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degradation. Wnt/STOP signaling is the dominant mode of Wnt signaling
in many cell types, where increases the cell size.

During Xenopus laevis development, Wnt signaling is thought to function
first after midblastula transition to regulate axial patterning via B-catenin—
mediated transcription. Here we report that Wnt/STOP signaling functions
in oocytes after their entry into meiotic metaphase II, and declines again
upon exit into interphase. In a protein array screen, we identify a cluster of
mitotic effector proteins that are destabilized in a Gsk3-dependent manner
in Xenopus. Consequently inhibition of maternal Wnt/STOP signaling, but
not B-catenin signaling, leads to early cleavage arrest after fertilization.
The results support a novel role for Wnt signaling in cell growth and cell
cycle progression independent of 3-catenin.

PO4. Biologia molecular computacional /
Computational molecular biology

PO4r-1 (R04-7)
Conformational heterogeneity enhances protein-

protein recognition

Chiara Pallara, Juan Fernandez-Recio

Joint BSC-IRB Research Programme in Computational Biology,
Barcelona Supercomputing Center, Barcelona, ES

To understand cellular processes at molecular level we need to improve
our knowledge of protein-protein interactions. However determining the
atomic structure of many protein complexes is still challenging, therefore
structural prediction of protein-protein association is one of the major goals
of computational biochemistry [1,2].

Despite methodological advances in docking protocols, dealing with
molecular flexibility is a major bottleneck, as the experiment CAPRI
(Critical Assessment of PRediction of Interactions) has shown [3].
Indeed, state-of-the-art rigid-body docking approaches like pyDock [4]
show excellent success rates [5], but have difficulties in cases with large
conformational changes upon binding [6]. These data clearly confirms
that the protein dynamics plays a key role in protein association and
support the need of including protein flexibility in docking simulations.
Assuming the conformational selection binding mechanism, in which the
unbound state can sample bound conformers, a largely unexplored strategy
to include flexibility in docking predictions would consist on the use of
conformational ensembles generated from unbound protein structures [7].

Here, we present an exhaustive methodological study about the use of
precomputed unbound ensembles in docking performed on a set of 124 cases
in Protein-Protein Docking Benchmark 3.0 [8]. First of all, conformational
ensembles for the unbound docking partners were automatically generated
by using two different computational approaches, modeling minimization
with Modeller (MM) and molecular dynamics with AMBER (MD).
Therefore, in order to understand the role of the protein conformational
heterogeneity in the protein-protein recognition and establish the limits
of the approach in optimal conditions, we initially used for docking only
those conformers that would be expected to give best results based on
their similarity to the bound structure. This first analysis clearly shows
that considering conformational heterogeneity of interacting proteins
can potentially improve docking predictions in cases of medium changes
in unbound-to-bound transition. This urged us to devise a new docking
methodology based on the unbiased use of the entire conformational
ensemble. The results show that small conformational ensembles do
lead to a significant improvement of the docking prediction. We found
that this improvement is due to better energetic complementarity of the
docking partners derived from the larger conformational heterogeneity of
the interacting molecules in this docking approach rather than to a higher
similarity to the bound state, as one would expect.
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P04-2 (RO4-2)

Modulacion de la velocidad de traduccién

del ARNm como mecanismo para ajustar
caracteristicas funcionales y estructurales
locales de las proteinas de manera aminoacido

independiente

Florencio Pazos Cabaleiro’, Daniel Lépez Lépez?

ICentro Nacional de Biotecnologia (CNB-CSIC), Madrid, ES,
2BACMINE, SL, Tres Cantos, ES

La degeneracion del codigo genético hace posible que la misma cadena
de aminoécidos sea codificada por diferentes secuencias de ARNm. Estos
“ARNm sinénimos” pueden diferir mucho en aspectos relacionados con
su eficiencia global de traduccion, como son el contenido de estructura
secundaria y la disponibilidad de los ARN de transferencia (ARNt) que
especifican. Como consecuencia, pueden dar lugar a diferentes cantidades
de la proteina codificada. Estas caracteristicas del ARNm relacionadas
con la eficiencia de traduccion también tienen efecto a nivel local, lo que
resulta en una velocidad de traduccion no uniforme a lo largo del ARNm.
Tales variaciones locales han sido previamente relacionadas con ciertas
caracteristicas estructurales de las proteinas codificadas y se han usado
también para explicar algunos “polimorfismos de 1 solo nucledtido”
(SNP) silenciosos que, a pesar de no variar el aminoacido codificado,
tenian sin embargo efectos dramaticos en la proteina resultante. En este
trabajo llevamos a cabo el primer analisis a gran escala de la relacion
entre tres indicadores experimentales de la velocidad local de traduccion
de los ARNm y las caracteristicas locales de las proteinas que codifican.
Encontramos que muchas caracteristicas funcionales y estructurales de
las proteinas estan relacionadas con variaciones locales en la velocidad
de traduccion. Esto apoya la idea de que el genoma no solo codifica
las caracteristicas funcionales de las proteinas mediante secuencias de
aminoacidos, sino también mediante patrones sutiles de las propiedades del
ARNm que, posiblemente a través de variaciones locales en la velocidad de
traduccion, tienen consecuencia en el polipéptido final.

P04-3 (R04-3)

Understanding Toll-like receptor 4 and searching
for new chemical scaffolds for the development
of novel modulators and probes. Computational

chemistry approaches

Sonsoles Martin-Santamaria, Javier Klett, Lucia Pérez-Regidor, Joan
Guzman-Caldentey, Jean-Marc Billod

Centro de Investigaciones Bioldgicas (CIB-CSIC), Madrid, ES

TLR4 is a member of the Toll-like receptors (TLRs) family located in
the plasma membrane, where binds to lipopolysaccharides, a membrane
constituent of Gram-negative bacteria, and together with MD-2 protein,
forms a heterodimeric complex which leads to the activation of the
innate immune system response. TLR4 activation has been associated
with certain autoimmune diseases, noninfectious inflammatory
disorders, and neuropathic pain, suggesting a wide range of possible
clinical settings for application of TLR4 antagonists. However, agonists

of TLR4 can also be useful as adjuvants in vaccine development and in
cancer immunotherapy [1].

We have undertaken computational studies (docking and molecular
dynamics simulations) in order to characterize at atomic level, the
molecular recognition processes involving TLR4/MD-2 modulators [2].
Virtual screening strategies from commercial and in-house libraries,
followed by biological assays, have allowed us to identify new chemical
scaffolds for the development of novel TLR4 modulators and probes.
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PO4-4
A comparative analysis of the strict kinetic
equations and those ones obtained under the

rapid equilibrium approach for enzyme systems
M. Dolores Masia, Ramén Varén, Manuela Garcia-Moreno, Francisco
Garcia-Sevilla, Milagros Molina, Maria Llanos Amo Saus

Escuela de Ingenieros Industriales de Albacete. Universidad de
Castilla-La Mancha, Albacete, ES

The derivation of equations which give the enzyme species concentrations
and/or the rate of any ligand species both at the transient phase and at
the steady-state for a determined reaction mechanism is a task which
necessarily has to be carried out in most of the kinetic analysis of all
enzyme reactions. The above mentioned equations can be obtained either
under strict conditions or assuming a rapid equilibrium either of only
some of the reversible steps involved in the reaction mechanism (partial
rapid equilibrium approach) or of all of them (total rapid equilibrium
approach). Strict equations are those obtained under the minimum set of
assumptions allowing the linearization of the set of differential equations
giving the kinetic behavior of the enzyme system, e.g. enzyme limiting
and a reaction time so that the initial concentration of the ligand species
(substrates, inhibitors, activators, etc.) can be considered, approximately
constant. Rapid equilibrium approach adds to the above assumptions that
some or all of the reversible steps reach the equilibrium from practically
the onset of the reaction [1], what requires that all of the rate constants
of first or pseudo-first order involved in the reversible steps assumed in
rapid equilibrium are much higher than all the other ones involved in the
mechanism [2] and mutually not very different [3,4].

Both type of equations, the strict ones and those obtained by assuming
rapid equilibrium can be, which in some cases [5] can be formally different
for a same situation, have advantages and limitations which we will remark
in the present communication with the help of specific examples.
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Mycobacterium tuberculosis is a known bacterial pathogen that kills nearly
1.5 million people each year. Other species of this genus (M. africanum, M.
canettii or M. bovis) are either able to infect humans with less pathogenic
potential or animal-adapted species that represent a zoonotic risk. Although
whole-genome analysis has uncovered species-related polymorphisms, no
data exist regarding whole-proteome comparisons in the Mycobacterium
genus. Recent studies have demonstrated that a single G711 substitution
affecting the PhoPR two-component virulence system from M. bovis /
M. africanum can explain infection discrepancies between these species
and the closely related M. tuberculosis [1]. This substitution is predicted
to affect the disorder/ductility feature of the protein, being a plausible
explanation for functional differences between mycobacterial species.
Thus, understanding amino acid polymorphisms among mycobacterial
species is expected to reveal yet unexplored virulence features. With
this aim, a comparative study between five mycobacteria proteomes
was performed. Cluster analysis of homologous proteins [2] shows that
mutations overall affect 3009/3645 (ca. 82.5%) proteins of the core
proteome of M. tuberculosis. Mutations are evenly distributed across
all proteomes analysed with the exception of M. canetii, which has ca.
1.7 more mutations than the average, probably associated to its greater
phylogenetic distance. The mutations affect similarly all M. tuberculosis
H37Rv functional classes. However, the analysis restricted to the subset
of well-annotated proteins (BioCyc; n = 326) shows that mutations affect
mainly to the lipid (19-30%) and intermediary metabolism and respiration
(15%) pathways. The possible effect of these polymorphisms on disorder/
ductility was also analysed. Twenty-one of these well-annotated proteins
are predicted to have disordered/ductile segments (L>30aa) along
their sequences. The relationship between sequence mutation position
and ductile/disordered motifs will also be discussed. Altogether, these
results pave the way for future metabolic and functional analyses linking
aminoacid polymorphisms to species-related phenotypes.
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El gen KRAS es un protooncogén miembro de la familia de genes Ras.
KRAS es uno de los genes mas comiinmente mutado en pacientes con cancer
colorrectal (CRC). ElI CRC puede ser tratado con anticuerpos anti-EGFR
(como cetuximab o panitumumab). Sin embargo, los pacientes con mutacion
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en el gen KRAS en los codones 12 o 13 no responden favorablemente al
tratamiento y los mecanismos implicados en la resistencia a estos farmacos
aun se desconocen. En este sentido, el estudio del RNAseq proporciona
nuevas perspectivas en el estudio del transcriptoma del cancer. En este
trabajo se estudi6 el transcriptoma de algunas lineas celulares de CRC,
para identificar genes que alteran su expresion en relacion a la presencia
de la mutacion G13D en KRAS. Los datos de RNAseq de distintas lineas
celulares de CRC obtenidas de la base de datos SRA, fueron analizados
por el protocolo de Trapnell y colaboradores (Bowtie-TopHat-Gemelos-
Cuffmerge-Cuffdiff, Cummerbund), en conjunto con algunos paquetes
de R-Bioconductor. Los datos se agruparon en funcion de la mutacion
G13D en KRAS: cuatro set de datos con la mutacion y otros cuatro sin
ella. Algunos de los resultados in silico se verificaron in vitro mediante
RT-qPCR, utilizando las lineas celulares HCT116, HAF1, HAE6, DLDI,
D-Mutl, DWT7, SW48, RKO y Caco2. Como resultado se obtuvo una
lista de genes e isoformas que se expresan diferencialmente en relacionada
a la mutacion G13D en KRAS. La verificacion de los resultados in vitro,
demostro que los genes ZNF518B 'y EPDRI se expresan significativamente
en presencia de la mutacion, mientras que en lineas celulares que no
poseen la mutacion, estos genes se encuentran inactivos. Los resultados
en general permiten concluir que hay genes que alteran significativamente
su expresion en presencia de la mutacion G13D en KRAS. Por ello, estos
cambios parecen ser debido a la mutacion G13D en sinergia con otras
mutaciones en oncogenes.
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Nacional de 1+D+1I 2008-2011, y cofinanciado por el ISCIII-Subdireccion
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In many enzyme-catalized reactions the time-course equation for the
concentration or velocity of a product or an intermediate consist in a
polynomial part, generaly up to degree two, and a multiexponential part
generally containing several exponential terms [1]. The accurate fit of the
experimental time-progress curves to these equations to evaluate the kinetic
parameters involved, can become very difficult if the number of exponential
terms in the equation is high, more than two, even using the available
software for fittings [2]. Thus, in order to circumvent the difficulties
arising from multi-exponential kinetic behaviors, the multiexponential
equations are often approached and reduced to uni- or bi-exponential
ones whenever one or two of the exponential terms, respectively, can be
assumed to be much higher than the other ones, from a short reaction time
after the onset of the reaction. Uni- or two-exponential equations are easy
to fit and, therefore, more adequate to suggest any experimental design
and kinetic data analysis [3.,4]. In this paper we have performed a general
analysis applied to any enzyme system described by a multi-exponential
equation and we obtain the expressions for the amplitudes and arguments
involved in the remaining exponential terms of the reduced equation [5].
Moreover, we study the conditions under which this approach is allowed
to be made, giving the relationships between the individual rate constants
and initial substrate concentration/s necessary to the reduction can be
reasonably assumed. To support our analysis and verify its goodness we
use the example of an enzyme system consisting in a suicide inhibition by
simulating time progress curves for different sets of values of the individual
rate constants and initial concentration of the substrate.
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Carotenoids and their derivatives have important functions in insects. A
few species have been found to be capable of producing those biomolecules
by the incorporation of foreign genes into their genomes. However, up to
date, only the whitefly is known to be capable of performing this task
through its primary endosymbiont Candidatus Portiera aleyrodidarum
(Portiera). Has this particularity any relevance regarding the metabolic
behavior of the insect-host system? To delve in this direction, a genome
scale model of Portiera was reconstructed based on the inferred
metabolism from five strains [1]. Here we show by stoichiometric
analysis that this endosymbiont is capable of simultaneously providing
the whitefly with nine essential amino acids while being energetically
independent of its host. Strikingly, this independence is based on the
synthesis of fB-carotene and well-defined amino acids while catabolic
reactions are reduced to a minimum. Moreover, the performed analysis
suggests that the implication of the synthesis of carotenoids in ATP
production has a potential role in amino acid production regulation. In
particular, for the endosymbiont to produce a near optimal amount of
amino acids for the insect-host system, either leucine and histidine or
B-carotene must be substantially overproduced. These results illustrate
how only three genes related to [B-carotene synthesis dramatically
influence the metabolic performance of Portiera, allowing the shrinking
of its network without apparently limiting its biosynthetic capabilities.
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Endosymbiotic bacteria associated to insects are known to play a key
nutritional role by providing essential compounds to their hosts. In certain
cases there are more than one coexisting bacterial partner establishing a

consortium. The system B. aphidicola-S. symbiotica, and the aphid C. cedri
offers a model for the study of this kind of relationships. A remarkable
fact of this consortium is that the synthesis of tryptophan, an essential
amino acid for the insect, is shared between both endosymbionts. In order
to have a deeper insight on the cross-feeding relationship between the
members of the consortium, two approaches were used. First, constraint-
based modeling was used to assess the metabolic capabilities of a genome-
scale compartmentalized model of the whole consortium. Given that
experimental measurements showed that the growth rate of the insect and the
endosymbiont are highly coupled, a meta-biomass equation was introduced
to represent the coupled growth of the consortium; the coefficients of the
equation were estimated according to the mass relation between the insect
and the bacteria. Optimization of the meta-biomass allowed to predict the
rate of exchange of key metabolites, such as anthranilic acid. Secondly, in
order to understand the possible impacts of the splitting of the tryptophan
synthesis pathway, a simplified kinetic model is proposed, allowing to
study the interplay between cross-feeding and efficiency of proteome
allocation. It was found that splitting of the pathway in two compartments
can reduce the inhibition effects of negative feedback allowing a decrease
of the total amount of enzyme required for a given demand of tryptophan.
Altogether, these results suggest possible advantages in the division of task
within the members of the consortium.

P04-10
Estudio de la entropia de la informacién de genes

en evolucion

Ignacio Larrea Lozano, Iranzu Viguria Marco, Teresa Zumarraga
Lizundia

Universidad de Navarra, Pamplona, ES

Usando las técnicas de la teoria de la informacion, propuesta por C.
Shannon, se ha estudiado la variacion de la cantidad de informacion de
los genes durante su evolucion y su implicacion en la explicacion tedrica
de los procesos evolutivos. Los organismos de una poblacion en evolucion
tienden a la autoorganizacion y a la creacion de estructuras complejas. No
es facil explicar este fenomeno desde el punto de vista termodindmico,
sin embargo, dado que la evolucion es un proceso irreversible, puede
considerarse que el organismo, en el contexto de la evolucion, se comporta
como un sistema disipativo alejado del equilibrio termodinamico. Lo que,
siguiendo las ideas de I. Prigogine, explicaria los fenomenos de creacion
de estructuras. En estas condiciones es previsible una disminucion local de
entropia que no se observa a nivel macroscopico ya que la evolucion actia
como fuente de biodiversidad.

En este trabajo proponemos que se considere como unidad fundamental
de la evolucion no el individuo, sino el gen. Desde este punto de vista
puede encontrarse una disminucion local de entropia si se considera le
entropia de informacion de los genes. Es decir, se prevé que la cantidad de
informacion (relativa a la cantidad méaxima posible de informacion) de los
genes disminuya seglin estos evolucionan. Para determinarlo se ha medido
la entropia de diversos genes de distintos organismos usando programas
informaticos.
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Apoptosis, a prevalent mechanism of programmed cell death, is regulated
by the Bcl-2 family of proteins. The balance between pro- and anti-
apoptotic Bcl-2 members in the mitochondrial outer membrane (MOM)
protects or triggers MOM permeabilization. Bel-2 homology-3 (BH3)-
only proteins participate in this process activating pro-apoptotic effectors
and promoting permeabilization of the MOM. The membrane association
of BH3-only proteins is controversial due to the lack of a canonical
carboxyl-terminal (C-terminal) transmembrane (TM) domain. We used
an in vitro transcription/translation system to study the insertion capacity
of these hydrophobic C-terminal regions of the BH3-members Bik, Bim,
Noxa, Puma and Bmf into microsomal membranes, and an Escherichia
coli complementation assay to validate our results in bacterial cells.
Furthermore, we have fused these hydrophobic regions to the GFP as
C-terminal tails to investigate subcellular sorting. The current data provides
an additional tool for testable descriptions of membrane integration,
allowing further refinement for the understanding of the core mechanisms
of the regulation of membrane permeabilization by Bcl-2 family members.
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Gliding mechanisms of cytochrome ¢ (Cc) molecules have been proposed
to shuttle electrons between respiratory complexes III and IV within
plant and mammalian mitochondrial supercomplexes, instead of carrying
electrons by random diffusion across the intermembrane bulk phase [1-2].
In this work, the binding molecular mechanisms of the plant and human
Cc with mitochondrial complexes III and IV have been analyzed by
Nuclear Magnetic Resonance and Isothermal Titration Calorimetry. Our
data reveal that both Cc-involving adducts possess a 2:1 stoichiometry —
that is, two Cc molecules per adduct —. The presence of extra binding sites
for Cc at the surfaces of complexes III and IV opens new perspectives on
the mitochondrial electron transport chain, where membrane respiratory
complexes can be either in independent, free diffusional motion or forming
macromolecular assemblies. In the latter context, such new binding sites for
Cc facilitate the turnover and sliding mechanisms of Cc molecules within
supercomplexes. Indeed, the accommodation of several Cc molecules
between complexes III and IV in supercomplexes provide a path for Cc
diffusion from complex III to IV. Such path could have physiological
significance in the electron flow, which is controlled in supercomplexes to
optimize the use of available substrates [3-5].
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The breathing function is sustained by lung surfactant (LS), a lipid/protein
macromolecular complex lining the alveolar air-liquid interface. SP-C
belongs to the hydrophobic protein fraction of LS, requiring the use
of membrane-mimetic systems for the study of its structure-function
relationships. Nanodiscs (NDs) have been developed to maintain
membrane proteins in aqueous solutions, providing them with a native
environment in order to preserve their tridimensional structure and
functional properties. In this work, SP-C has been solubilized using NDs
made of POPC as membrane model. NDs by themselves behave as a
highly adsorptive material, with a high affinity for air-liquid interfaces,
where they inhibit surfactant adsorption. The incorporation of SP-C into
NDs slightly increases the interfacial adsorption capability of this material,
a property classically attributed to SP-C. The interaction of NDs-SP-C
with model surfactant monolayers and bilayers has been also analyzed.
Fluorescently labelled NDs seem to associate to both lipid structures with
no apparent lipid transfer. In this sense, NDs have been shown to constitute
an efficient vehicle to direct molecules towards the air-liquid interface. The
characterization of the activity of SP-C inserted into NDs could offer a new
tool for the evaluation of structure-function determinants in SP-C and the
use of NDs/SP-C as a potential protein delivery agent.
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Recent studies from our laboratory have shown that RepA-WHI, the
winged-helix domain from a DNA replication initiator in bacterial
plasmids, functions as a cytotoxic bacterial prionoid that shares features
with the mammalian amyloid proteinopathies and constitutes a suitable
synthetic model system to study protein amyloidosis in bacteria [1-3].

To understand amyloid formation in vivo, it is important to consider
interactions of aggregating proteins with membranes [4]. In fact, one
commonly proposed mechanisms of cytotoxicity is lipid membrane
permeabilization. We investigated the aggregation of the bacterial RepA-
WHI1 prionoid in the presence of cytomimetic model systems (large and
giant unilamellar lipid vesicles, LUVs, and GUVs respectively). We have
found that RepA-WHI1 shows association to membranes composed of
anionic phospholipids. We have been able to directly measure the process
of membrane permeation and leakage by time-elapsed imaging of dye
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filled GUVs upon the addition of protein. This process is fast and over the
course of the experiment most of the vesicles remain intact, suggesting the
assembly of defined pores by RepA-WHI. This model system has allowed
us to test several compounds that have been described to modulate amyloid
formation.

To investigate the formation of pores we analyzed by electron microscopy
the aggregation of RepA-WHLI in the presence of a pre-formed E. coli lipid
monolayer. The EM images show the presence of pore-like particles on the
monolayer. Amyloid pores formation explains the permeabilization effect
of RepA-WHI1 in vesicle models and is in agreement with observations for
human amyloidogenic proteins. These approaches provide a deeper insight
into amyloid cytotoxicity towards membranes and will make possible the
assay of inhibitors and effectors of amyloidosis under controlled conditions.
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Multisubunit Tethering Complexes (MTCs) form a group of 9 protein
assemblies essential for vesicle trafficking that are conserved from yeast
to human. Each MTC (i.e. Exocyst, DIsl, COG, GARP, HOPS, Corvet,
TRAPI, TRAPII and TRAPIII) recognizes a specific type of vesicles and
tether them to the appropriate acceptor membrane. Subsequently, SNAREs
proteins fuse the two membranes to deliver the cargo to its destination.
Overall, MTCs provide specificity and directionality to vesicle trafficking.
PICT (Protein interaction from Imaging of Complexes after Translocation)
is a new technique that allows the study of transient interactions directly
in living cells. In our laboratory, we use this light microscopy method to
characterize MTCs from a functional and structural point of view in the
yeast Saccharomyces cerevisiae. We used automated PICT to screen for
proteins that associate with MTCs in the cell. To increase the likelihood
to identify interactions that are relevant for MTCs role we selected 3115
candidates according to their function and their genetic interaction profile.
We identified 7 new proteins that associate with MTCs, including the lipid
flippase Drs2 that associates with the TRAPIII complex. TRAPPIII is a
MTC essential for the Cytoplasm-to-vacuole targeting (CVT) pathway [1].
We now found evidences for a new function of the Drs2 in the regulation
of the CVT pathway.
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Tau es una proteina asociada a microtubulos presente principalmente en
neuronas, en las que contribuye a modular la estabilidad de los microtubulos.
Cuando esta hiperfosforilada puede agregarse para formar ovillos
neurofibrilares, un marcador primario de la enfermedad de Alzheimer
y de otras tauopatias. En este trabajo mostramos un novedoso efecto de
tau en la actividad de la Ca”-ATPasa de membrana plasmatica (PMCA),
transportador de alta afinidad por Ca*" que desempefa un papel esencial
en el mantenimiento de niveles 6ptimos de Ca®" intracelular. Existe una
gran variedad de isoformas, algunas implicadas en procesos patologicos.
De hecho, algunas de ellas desempaifian un papel mas especializado en la
senalizacion celular, y estan funcionalmente relacionadas con procesos
neurodegenerativos.

En nuestro estudio hemos encontrado la primera evidencia de que tau
tiene un efecto inhibidor sobre PMCA mediante interaccion directa, y
que este efecto es dependiente de la edad del sujeto. De esta manera se
ha comprobado como su inhibicién por tau es menor cuanto mayor es
el grado de envejecimiento del sujeto analizado, en muestras humanas,
de raton y de pollo. Sin embargo, en tejidos de cerebros afectados por
neurodegeneracion, el grado de envejecimiento no tiene influencia sobre
el efecto inhibitorio de tau.

Por lo tanto, una diferencia significativa de edad es suficiente para
encontrar un efecto inhibidor diferente de tau sobre la PMCA. Estas
observaciones pueden explicarse, bien por el hecho de que la PMCA podria
presentar cambios conformacionales en funcion de la edad, haciéndola mas
insensible a tau, y/o por un mayor contenido de tau endogeno en dichos
tejidos.

Financiacion: Ministerio de Ciencia e Innovacion (MINECO, BFU2011-
23313), Junta de Extremadura y FEDER.

P05-7 (R05-8)
Un estudio racional de los rafts de membranas,
basado en diagramas de temperatura/

solubilizacion
Félix M. Goiii, Jesus Sot, Marco M. Manni, Alicia Alonso
Unidad de Biofisica (CSIC, UPV/EHU), Leioa, ES

El origen de la resistencia a la solubilizacion por detergentes en ciertas
membranas, o componentes de membrana, no se comprende con claridad.
Nosotros hemos estudiado la solubilizacion por Triton X-100 de mezclas
binarias compuestas por esfingomielina (SM) de huevo y ceramida,
o diacilglicerol o colesterol. La solubilizacion ha sido estudiada en el
intervalo de 4-50°C, y los resultados se resumen en un formato que hemos
denominado diagramas de temperatura/solubilizacion. A pesar de utilizar un
gran exceso de detergente (relacion molar lipido/detergente 1:20) y de que
los tiempos de solubilizacion fueron prolongados (24-48 h), determinadas
mezclas no fueron susceptibles de solubilizacion por Triton X-100 a una
0 mas temperaturas. La calorimetria diferencial de barrido de todas las
mezclas lipidicas, y de todas las mezclas de lipido-detergente revelod que
la resistencia a detergente estaba asociada a la presencia de dominios de
gel a la temperatura de ensayo. Una vez que el sistema se ha fluidificado,
puede ocurrir la solubilizacion. En general, la adicion de lipidos de alto
punto de fusion limito la solubilizacion, mientras que la adicion de lipidos
bajo punto de fusion la promovio. El analisis lipidomico de las membranas
de células de rindn canino Madin-Darby y de la correspondiente fraccion
resistente a detergentes indic6 un gran enriquecimiento de los componentes
no solubilizados en diacilglicerol saturado y ceramida. Mezclas SM-
colesterol fueron especiales por el hecho de que la solubilizacion por
detergente fue acompafiada, para ciertas temperaturas y composiciones,
por un fenémeno independiente de re-ensamblaje de las bicapas
lipidicas parcialmente solubilizadas. La temperatura a la que la lisis y el
reensamblaje prevalecio fue de ~ 25°C, por lo que para algunas mezclas
SM-colesterol, la solubilizacion se produjo tanto por encima como por
debajo de 25°C, pero no a esa temperatura. Estas observaciones pueden
ser el origen de los efectos de resistencia a los detergentes observados en
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las membranas celulares, y también significan que los restos de membrana
resistentes a detergente que contienen colesterol pueden no corresponder
a las estructuras existentes en la membrana nativa antes de la adicion de
detergente.

P05-8
Down-modulation of PKCa induces a differential

gene expression profile in breast cancer cells
Senena Corbalan-Garcia', Teresa Coronado-Parra’, Sonia
Reverte-Rédenas', Consuelo Marin-Vicente?, Juan C. Gdmez-Fernandez
'Departamento de Bioquimica y Biologia Molecular A, Universidad
de Murcia, IMIB-Arrixaca, Murcia, ES, “Medical Biochemistry and
Biophysics Deapartment (MBB), Karolinska Institutet, Stockholm, SE

Breast cancer is the leading cause of cancer-related deaths among women
in the developed world and metastasis is the most common cause for the
morbidity and mortality. PKC is a family of highly homologous serine/
threonine kinases that has been implicated in a myriad of processes
important to tumour progression. Among them, PKCa has been associated
with malignant transformation when found over-expressed in a wide
variety of breast cancer cells. In fact, recent publications have pointed it as
a candidate for targets in breast cancer therapy and as a marker for disease
prognosis.

In this work, we studied the effect of down-regulating PKCa expression
on the proliferation rates of two types of breast cancer cell models:
MCF-7 and MDA-MB-231. The results obtained show that the lack of
PKCa decreases the proliferation rate of both cell lines, suggesting that
the enzyme might play a critical role in the progression of the cell cycle.
Down-regulation of PKCa only decreased the migration capacity of
MCF-7 but not MDA-MB-231 cells, indicating that the kinase might play
different roles in the control of the cytoskeleton dynamic depending on the
type of breast cancer. Since MDA-MB-231 cells exhibit a high capacity to
invade the extracellular matrix, we also examined the effect of decreasing
PKCa expression and found that the invasion ability of down-regulated
cells was lower; suggesting that in these cells the enzyme plays a key
role on invasion. We also analyzed the gene expression profiles of control
versus down-regulated PKCa in the same cell lines. Classification of the
down-regulated genes according to KEGG pathways identified groups like
MAPK and ErbB while the up-regulated genes rendered inositol phosphate
metabolism and phosphatidylinositol signalling as the most important
groups. These results indicate that PKCa is directly involved in the
oncogenic process by controlling key regulatory pathways. Furthermore,
its down-regulation promotes the over-expression of many other proteins
indicating that PKCa might act as a break to control their activity.

P05-9

Combinacion de alquilfosfolipidos y
y-tocotrienoles: efecto antiproliferativo en células
HepG2

Marisol Fernandez-Ortiz*, Pablo Rios-Marco?, Xiomara Galvez-Escolano?,
Beatriz Pérez-Fernandez', José M. Jiménez-Lépez*, Carmen Marco',
Maria Paz Carrasco-Jiménez'

!Departamento de Bioquimica y Biologia Molecular |, Facultad

de Ciencias, Universidad de Granada, Granada, ES, ?Instituto de
Parasitologia y Biomedicina Lopez-Neyra, CSIC, Granada, ES

Segun la Organizacion Mundial de la Salud, el cancer es una de las
principales causas de morbilidad y mortalidad en el mundo. Una
nueva aproximacion a la quimioterapia para su tratamiento es el uso
de alquilfosfolipidos (APL), un grupo de agentes antiproliferativos
metabdlicamente estables capaces de inhibir el crecimiento de células
transformadas sin interaccionar con la sintesis de ADN. Entre sus
distintas dianas moleculares, se destaca la alteracion del metabolismo
lipidico de las células tumorales. En relacion con ello, nuestro equipo
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de investigacion ha demostrado que estos analogos lipidicos alteran la
homeostasis del colesterol al interrumpir el trafico intracelular de este
lipido desde la membrana plasmatica hacia el reticulo endoplasmatico,
provocando asi una respuesta colesterogénica que podria estar relacionada
con su actividad antiproliferativa. Por su parte, los tocotrienoles son un
subgrupo de compuestos pertenecientes a la familia de la vitamina E que
pueden ser potencialmente utilizados en el tratamiento y prevencion del
cancer. Numerosos estudios constatan tanto sus efectos antiproliferativos
como sus efectos sobre la inhibicién del procesamiento de las proteinas
de union a elementos de respuesta a esteroles (SREBP), que conlleva a
una drastica inhibicion de la actividad colesterogénica. En este trabajo
hemos demostrado mediante experimentos de viabilidad celular, analisis
morfolégico y marcaje metabdlico, que el isomero y-tocotrienol, en
combinacion con los APL hexadecilfosfocolina o perifosina, modula esa
respuesta colesterogénica en células de hepatoblastoma humano HepG2,
incrementando la actividad antiproliferativa de estos APL.

Esta investigacion ha sido financiada por la Junta de Andalucia (P11-
CVI-7859).

P05-10
Searching for protein-protein interactions
of Rotl, a membrane protein of budding yeast

Saccharomyces cerevisiae

Carlos A. Martinez Garay, J. Carlos Igual, Ismael Mingarro,

M. Carmen Bafio

Departament de Bioquimica i Biologia Molecular, Universitat de
Valencia, Burjassot, ES

The study of interactions between proteins has contributed to provide
essential information about its role in the cell metabolism. Several
techniques have been developed to examine protein-protein interactions
on soluble proteins, but they provided poor results when they are used to
membrane proteins. This is mainly due to their hydrophobic nature and
their association to membrane lipids, requiring the use of detergents to
isolate membrane proteins with the disadvantage of it could break protein-
protein interactions. Thus, membrane protein interactions are still notably
under-represented. Rotl is a budding yeast essential protein related to
actin cytoskeleton dynamics, cell wall biosynthesis and protein folding.
It is a membrane integral protein anchored to the nuclear envelope-
endoplasmic reticulum (ER) membrane by a transmembrane domain at its
C-terminal end. Here, we proposed the application of two techniques used
in interactions studies, the proteomic tandem affinity purification (TAP)
and the co-immunoprecipitation (ColP) assays modified to be applied to
membrane proteins, and theirs application on isolation of Rotl protein
and its putative partners. We find several undescribed protein candidates
to interact with Rotl protein by the TAP assay, like the interaction of Rotl
protein with Defl, a Rna Pol II degradation factor, and determination of
protein interactions of Rotl for both techniques, with Sec62 protein, an
essential subunit of complex involved in post-translational SRP-independent
protein targeting into the ER, and Kar2 protein, a chaperone to mediate
protein folding in the ER and export of soluble proteins.

P05-11

Transmembrane helix design

Carlos Baeza-Delgado’, Gunnar von Heijne?, Marc A. Marti-Renom?®,
Ismael Mingarro®

"Membrane Proteins Laboratory, Department of Biochemistry and
Molecular Biology, Universitat de Valéncia, Valencia, ES, *Center
for Biomembrane Research, Department of Biochemistry and
Biophysics, Stockholm University, Stockholm, SE, *Structural
Genomics Team, Genome Biology Group, National Center for
Genomic Analysis (CNAG), and Structural Genomics Group, Center
for Genomic Regulation (CRG), Barcelona, ES
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Integral membrane proteins are inserted into the ER membrane through a
continuous ribosome-translocon channel. Once there, the hydrophobicity
and thickness of the hydrocarbon core of the membrane bilayer leads to
the expectation that transmembrane (TM) segments minimize the cost of
harbouring a polar polypeptide backbone by engaging its polar (carbonyl and
amide) groups in non-covalent hydrogen bonds in o-helical conformation.
Currently, it is unclear which is the minimum length for a TM helix to be
inserted into the membrane by the translocon machinery [1]. Using statistical
data obtained for TM regions of integral membrane proteins with known
high-resolution structures [2] we have designed a set of TM segments with
naturally occurring amino acid distributions and experimentally validated
our predictions by analysing its membrane integration capacity. Coupled
with known strategies to control membrane protein topology, these findings
may open the way to de novo membrane protein design.

References

[1] Jaud S et al.: Insertion of short transmembrane helices by the Sec61
translocon. PNAS USA 2009; 106: 11588-93.

[2] Baeza-Delgado C, Marti-Renom MA, Mingarro I: Structure-based
statistical analysis of transmembrane helices. Eur Biophys J 2013; 42:
199-207.

P05-12

Vesiculas extracelulares en Candida albicans
Micaela Gomez Garcia’, Virginia Pérez Dofiate?, Lucas del Castillo,
Laura Cabello Murgui*, Aimudena Valentin Verdeguer!, Eulogio
Valentin Gomez'

IGrupo de Investigacién GMCA, Departamento de Microbiologia,
Facultad de Farmacia, Universidad de Valencia, Burjassot, ES,
2Grupo de Investigacién GMCA, Departamento de Microbiologia,
Facultad de Farmacia, Universidad de Valencia; y Servicio
Microbiologia Hospital Universitario de la Ribera, Valencia, ES

Candida albicans es un hongo patdgeno oportunista responsable en gran
medida del creciente aumento de candidiasis en pacientes inmunodeficientes
de diferentes etiologias. Conocer los mecanismos moleculares de la
infeccion por C. albicans, permitiria identificar las proteinas implicadas en
el proceso, y la obtencion de posibles dianas terapéuticas.

Los exosomas o vesiculas extracelulares, en eucariotas, son estructuras
membranosas de un tamafio entre 40-200 nm que albergan distintas
macromoléculas. En la actualidad, la funcién de estas estructuras no
esta esclarecida, aunque se les atribuye una funcion en la comunicacion
intercelular, en ocasiones asociada a procesos de patogénesis. Se han
identificado este tipo de estructuras membranosas en otros hongos como
Cryptococus neoformans. En el presente trabajo se ha puesto a punto una
técnica para la obtencion de exosomas purificados de C. albicans.

Las preparaciones de microscopia electronica permitieron visualizar
vesiculas extracelulares de tamafios similares a los descritos en la bibliografia
(alrededor de 200 nm). Las medidas realizadas con el sistema de recuento
de nanoparticulas NanoSight, mostraron abundantes particulas de tamafos
homogéneos, siendo la media de 146 nm y las mas abundantes de 124 nm.
La electroforesis en gel SDS-PAGE vy posterior tincion de Coomassie ponen
en evidencia la presencia de proteinas. Mediante analisis de Western blot
se comprobo la presencia de CD63, CD9 y CD81 en las vesiculas, y de
Calnexina en la fraccion de citosol. Estos resultados indican la obtencion
de una fraccion pura de vesiculas extracelulares. Sobre esta preparacion
de vesiculas extracelulares se investigd la presencia de otras proteinas
tales como Hsp70, Enolasa, Pirl (proteina de pared) y sintenina asi como
la presencia o ausencia de los epitopos reconocidos por los anticuerpos
monoclonales 3H8 y 1B12. Los resultados obtenidos indican la presencia de
especies reconocidas por los anticuerpos anti Pirl, Enolasa y Hsp70.

Este trabajo ha sido financiado por el proyecto P112/01797, del Plan Nacional
de I+D+I 2008-2011 y cofinanciado por el ISCIII-Subdireccion General de
Evaluacion y el Fondo Europeo de Desarrollo Regional (FEDER).

P06. Bioquimica de la nutricién /
Nutritional biochemistry

PO6r-1
Simultaneous determination of triterpenic
acids and alcohols in Arbequina table olives
by HPLC-MS

Rocio Moreno Gonzalez, Cristina Camps, Madeleine Bergna, Ivana
Kundisova, Gloria Lozano-Mena, M. Emilia Juan, Joana M. Planas
Departament de Fisiologia (Facultat de Farmacia) and Institut de
Recerca en Nutricid i Seguretat Alimentaria-UB, Universitat de
Barcelona, Barcelona, ES

Table olives are a common dietary ingredient in the countries of the
Mediterranean basin, and a valuable source of minor components, such
as polyphenols and pentacyclic triterpenes, to which several health-
enhancing properties have been ascribed. Here we aimed at quantifying the
main pentacyclic triterpenic acids and alcohols in the Arbequina variety
by means of a previously developed HPLC-QqQ-MS method. Olive pulp
mixed with mQ water was grinded with a Polytron homogenizer. The olive
suspension was subjected to three extractions with ethanol:methanol (1:1)
containing betulinic acid as IS. The supernatants were pooled and diluted
1/50 in methanol 80% prior to LC-QqQ-MS analysis. The chromatographic
separation was performed in a Zorbax Eclipse PAH column at 30°C using
isocratic elution of water (17%) and methanol (83%) at a flow rate of
0.8 mL/min. Analytes were ionized in an atmospheric pressure chemical
ionization (APCI) source at 450°C in negative mode for the triterpenic
acids, and in positive for the alcohols. The target ions were m/z 471.3
for maslinic acid, m/z 455.3 for oleanolic, ursolic and betulinic acids as
well as m/z 425.3 for erythrodiol and uvaol. Arbequina table olives were
characterized by a fruit mass of 1.73 + 0.06 g, a percentage of stone of 24.7
+ 0.43% and a content of water of 66.3 £+ 0.94%. Maslinic and oleanolic
acids were the major triterpenic compounds with concentrations of 1.29 +
0.06 and 0.87 £ 0.01 mg/g of pulp, respectively. Erythrodiol was found only
in minor amounts since it accounted for 0.010 + 0.003 mg/g. In summary,
the HPLC-QqQ-MS method allows the unambiguous quantification of the
main pentacyclic triterpenes in Arbequina table olives.

Supported by grants AGL2013-41188 from MINECO and 2014SGR1221
from Generalitat de Catalunya.

PO6r-2
Metabolitos no téxicos de origen vegetal para
la regulacién de la proliferacion bacteriana y

formacién de biofilm en la industria alimentaria
Sergio Gutiérrez Getino’, Alfredo Moran?, Honorina Martinez-Blanco®,
Miguel Angel Ferrero®, Leandro Rodriguez Aparicio®

!Estudiante de Doctorado, Ledn, ES, ?Colaborador honorifico, Ledn,
ES, 3Universidad de Leén, Ledn, ES

Esta investigacion ha surgido con el fin de esclarecer el efecto que los
metabolitos GRAS de origen vegetal tienen sobre la proliferacion de
bacterias patogenas y probidticas en humanos. Timol, carvacrol y eugenol,
mostraron una fuerte accion antimicrobiana, tanto sobre los patogenos como
los probidticos; concentracion subinhibitoria (SIC) <50 ug mL"'. Genisteina,
hidroquinona, &cido p-hidroxibenzoico y resveratrol ejercieron efectos
antimicrobianos, pero a un rango mas amplio: SIC = 50-1.000 ug mL"'. La
catequina, acido galico, acido protocatéquico y cranberry revelaron ser las
moléculas mas compatibles bioldgicamente (SIC >1.000 ug mL™). EI timol,
carvacrol y eugenol también mostraron actividad anti-biofilm contra todas
las bacterias patogenas probadas, al tiempo que mejoraron especificamente
la agregacion de los microorganismos probidticos. La catequina, genisteina
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y cranberry no inhibieron la agregacion de patdgenos, pero estimularon
la formacion de biofilm probiodticos mientras que el acido galico, acido
protocatéquico, hidroquinona, p-hidroxibenzoico y resveratrol no mostraron
diferencias entre los microorganismos patégenos y probioticos.

Estos resultados revelan que la combinacion apropiada de metabolitos
vegetales GRAS, que tradicionalmente han sido utilizados como
constituyentes en la dieta gracias a sus efectos sobre la salud, pueden ser
también muy Tutiles en la regulacion de la proliferacion bacteriana de la
microbiota.

Por lo tanto, esta investigacion sugiere el uso potencial para estas moléculas
GRAS naturales como suplementos dietéticos en la industria alimentaria
con el fin de facilitar la viabilidad probiotica y prevenir o reducir la
colonizacion intestinal y proliferacion de los agentes patogenos.

Financiado por JCyL. LE283U14.

P06-3 (R06-9)
High density lipoproteins in rats subjected

to gavage administration of virgin olive oil

Roberto Martinez-Beamonte', Maria A. Navarro', Sergio Acin’,
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Surra®, Joaquin Surra®, Jes(s de la Osada Garcia*
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Zaragoza, ES, Departamento de Patologia Animal, Facultad de
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Universidad de Zaragoza, Zaragoza, ES

Background and aims: The present study was designed to verify
the influence of acute fat loading on high density lipoprotein (HDL)
composition, and the involvement of liver and different segments of small
intestine in the changes observed.

Methods and results: To address these issues, rats were administered
a bolus of 5-ml of extra-virgin olive oil and sacrificed 4 and 8 hours
after feeding. In these animals, lipoproteins were analyzed and gene
expressions of apolipoprotein and HDL enzymes were assessed in
duodenum, jejunum, ileum and liver. Using this experimental design, total
plasma and HDL phospholipids increased at the 8-hour-time-point due to
increased sphingomyelin content. An increase in apolipoprotein A4 was
also observed mainly in lipid-poor HDL. Increased expression of intestinal
Apoal, Apoa4 and Sgms! mRNA was accompanied by hepatic decreases in
the first two genes in liver. Hepatic expression of Abcgl, Apoalbp, Apoa2,
Apoe, Ptlp, Ponl and Scarbl decreased significantly following fat gavage,
while no changes were observed for Abcal, Leat or Pla2g7. Significant
associations were also noted for hepatic expression of apolipoproteins
and Ponl. Manipulation of postprandial triglycerides using an inhibitor
of microsomal transfer protein -CP-346086- or of lipoprotein lipase —
tyloxapol- did not influence hepatic expression of Apoal or Apoa4 mRNA.
Conclusion: All these data indicate that dietary fat modifies the
phospholipid composition of rat HDL, suggesting a mechanism of down-
regulation of hepatic HDL when intestine is the main source of those
particles and a coordinated regulation of hepatic components of these
lipoproteins at the mRNA level, independently of plasma postprandial
triglycerides.

PO6mM-4 (RO6-4)
Influencia de factores internos y externos en la
metabolizacion, biodisponibilidad y funcionalidad

de los flavanoles

Anna Arola-Arnal, Maria Margalef, Manuel Suéarez, Gerard Aragones,
Maria Josepa Salvadd, Cinta Bladé, Lluis Arola, Begofia Muguerza
Grupo de Nutrigendmica, Departamento de Bioquimica y
Biotecnologia, Universidad Rovira i Virgili, Tarragona, ES
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Los flavanoles son una clase de compuestos polifendlicos abundantes en
frutas y vegetales. Estos compuestos mejoran la salud al afectar procesos
celulares y fisiologicos y su consumo regular ha sido asociado con baja
mortalidad y bajo riesgo de padecer enfermedades cardiovasculares. Los
flavanoles se absorben a nivel de intestino delgado y son reconocidos por
el cuerpo como xenobidticos, de tal forma que son rapidamente conjugados
a su formas glucuronidasas, sulfatadas y metiladas por enzimas de fase Il
tanto en el intestino delgado como en el higado. No obstante, los flavanoles
de elevado peso molecular no son absorbidos y alcanzan el colon donde
son metabolizados a acidos fenolicos de bajo peso molecular por la
microbiota. Posteriormente, todos los compuestos absorbidos se distribuyen
en los tejidos y se cree que son estas formas conjugadas de los flavanoles
las bioactivas. Por lo tanto, distintas condiciones experimentales como la
dosis de flavanoles, el tiempo de tratamiento, la edad, el género o el estado
patologico del animal podrian afectar a como los flavanoles se conjugan y se
distribuyen entre los tejidos influyendo de esta forma en su funcionalidad.
Con el fin de testar esta hipotesis, se realizaron estudios en ratas a las que se
les administraron diferentes dosis de un extracto de flavanoles de pepita de
uva bajo distintas condiciones experimentales y se analizaron por HPLC-MS/
MS las concentraciones de flavanoles y sus metabolitos en plasma y tejidos.
Los resultados mostraron que la dosis de flavanoles administrada, el tiempo
de tratamiento, la edad y el género del animal y su estado patoldgico influyen
en los metabolitos que se generan y en como estos se distribuyen entre los
diferentes tejidos. Ademas, mediante un sistema in vivo-in vitro se demuestra
que los distintos metabolitos de los flavanoles presentan distinta actividad;
en concreto en la sintesis de lipidos. Por lo tanto se puede concluir que todos
los factores internos y externos estudiados influyen en la metabolizacion y
distribucion de los flavanoles y que ademas esta diferente metabolizacion y
distribucién determinan su actividad fisiologica.

Estudio financiado por el proyecto AGL2013-40707-R del Ministerio de
Educacion y Ciencia del Gobierno de Espaiia.

P06-5
La suplementacion dietética con proteinas de
plasma porcino reduce la respuesta inflamatoria
intestinal tras la induccion de una inflamacién
intestinal aguda con SEB y una inflamacién

pulmonar aguda con LPS

Lluisa Miré', Anna Pérez-Bosque', Javier Polo®, Miquel Moreté!
!Departament de Fisiologia, Facultat de Farmacia; Institut de
Nutricid i Seguretat Alimentaria, Universitat de Barcelona,
Barcelona, ES, °APC Europe, Granollers, Barcelona, ES

La suplementacion dietética con plasma animal secado por pulverizacion
(SDP) atenta la respuesta inflamatoria intestinal inducida por la
administraciéon de la enterotoxina B de S. aureus (SEB). El objetivo es
evaluar si la suplementacion con SDP es también eficaz en animales
expuestos a una doble inflamacion provocada por la administracion de
SEB, que induce una inflamacion intestinal aguda y de LPS intranasal,
que provoca una inflamacién pulmonar aguda. Ratones C57BL/6 fueron
alimentados con la dieta suplementada al 8% de SDP o con proteinas de
leche (grupo control) desde el destete y durante 14 dias. La doble inflamacion
se realizo por la inhalacion de LPS de E. coli (12,5 pg) el dia 32 y al cabo
de 6h se les administro6 SEB (25 pg, intraperitoneal). Transcurridas 24h de
la administracion del LPS se observo un incremento en el reclutamiento de
leucocitos en los ganglios linfaticos mesentéricos superior en los animales
que recibieron la doble inflamacion frente a la inflamacion intestinal.
Ambos grupos presentaron mayor porcentaje de los linfocitos Th activadas,
monocitos y neutrofilos (p<0,05) respecto a los controles. Estos incrementos
fueron atenuados en los ratones que recibieron la suplementacion con
SDP (p<0,05). El SDP también redujo la expresion de las citoquinas
proinflamatorias TNF-ca., IFN-y e IL-1f en la mucosa del yeyuno (p<0,05).
Estos efectos fueron acompanados por un aumento de la expresion de
IL-10, TGFp, asi como FoxP3 en el yeyuno (p<0,05). La suplementacion con
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SDP atentia eficientemente la doble inflamacion y la inflamacion intestinal
mediante el aumento de la expresion de citoquinas antiinflamatorias.

PO6r-6
El tratamiento con acido retinoico induce

la expresion de genes relacionados con la
funcion mitocondrial e incrementa el nimero
de mitocondrias en el tejido adiposo blanco de

ratones

Andrea Arreguin Coronado’, Hanna Musinovic?, Marfa Luisa Bonet?,
Andreu Palou?, Joan Ribot?

!Laboratorio de Biologia Molecular, Nutricién y Biotecnoloia,
Universidad de las Islas Baleares, Palma de Mallorca, ES,
2Laboratorio de Biologia Molecular, Nutricién y Biotecnologia,
Universitat de les Illes Balears, y CIBER de Fisiopatologia de la
Obesidad y Nutricién (CIBERobn), Palma de Mallorca, ES

El tratamiento con acido retinoico todo-trans (ATRA) produce un efecto
positivo sobre la capacidad oxidativa y termogénica en el tejido adiposo
blanco (TAB), lo que se ha relacionado con una pérdida de masa grasa
en ratones. Sin embargo, poco se sabe de los efectos de ATRA sobre las
mitocondrias en el tejido adiposo blanco.

Ratones NMRI fueron tratados por via subcutanea con ATRA (50mg/kg
de peso corporal/dia) o con el vehiculo (aceite de oliva) durante 4 dias. Se
monitorizaron los parametros biométricos y bioquimicos de los animales y
se analizaron la expresion génica y la morfologia de los depdsitos de TAB
inguinal, retroperitoneal y epididimal. La efectividad del tratamiento fue
confirmada con la expresion de Cyp26al y Ucpl, que fueron fuertemente
inducidos en los tres depositos.

Losresultados muestran un incremento en la expresion de genes relacionados
con la transcripcion, la biogénesis mitocondrial y la fosforilacion oxidativa
(Ppargcl, Pparglb, Nrf2, Tfam, Yyl, Tfb2m, Cox8b 'y Atp5f1) con ciertas
variaciones entre los diferentes depositos. El analisis inmunohistoquimico
reveld que el tratamiento con ATRA aumenta la positividad de la COXIV
en el citoplasma de los adipocitos de todos los depositos estudiados, y
en el deposito inguinal ademas favorece la aparicion de adipocitos con
apariencia multilocular. Ademas, cuantificamos la expresion de genes
relacionados con la marronizacion del TAB, observando un incremento de
Cd137 en todos los depositos estudiados de los ratones tratados con ATRA
y un incremento de Slc27al, Hoxc9 y Tbx1 en algunos de los depositos.
En conclusion, el tratamiento con ATRA aumenta la funcionalidad y el
contenido mitocondrial y la remodelacion del TAB hacia un tejido mas
oxidativo.

Agradecimientos: Este trabajo fue apoyado por el proyecto EU FP7
DIABAT (HEALTH-F2-2011-278373). CIBER de Fisiopatologia de la
Obesidad y Nutricion una iniciativa del ISCIII (Gobierno de Esparna).
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Antitumor activity of maslinic acid on
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Ivana Kundisova, M. Emilia Juan, Joana M. Planas
Departament de Fisiologia and Institut de Recerca en Nutricié
i Seguretat Alimentaria (INSA-UB), Universitat de Barcelona,
Barcelona, ES

Maslinic acid is a plant secondary metabolite found in medicinal and edible
species. Currently, there is ample evidence for its antitumor effect in vitro,
with potent antiproliferative and proapoptotic activities in colon cancer cell
lines (HT-29, Caco-2). In view of its putative use as a chemopreventive
agent, here we examined whether maslinic acid exerted its antitumor effect

in the early stages of colon carcinogenesis. Female Sprague-Dawley rats
received a daily oral dose of maslinic acid (5, 10 or 25 mg/kg) for 49
days. The carcinogenic agent 1,2-dimethylhydrazine (DMH) was weekly
administered by intraperitoneal injections (20 mg/kg). At the end of the
period, animals were sacrificed and the colon was removed, which was
divided into proximal, medial and distal segments prior to fixation in
formalin. Tissues were stained with methylene blue for the observation of
aberrant crypt foci (ACF) under the light microscope. In all experimental
groups, preneoplastic lesions were primarily localized in the medial and
distal segments, and constituted by a single crypt. Maslinic acid treatment
reduced the number of ACF/cm” in the total colon from 8.5 + 0.3 in the
DMH group to 6.5 + 0.8 (p <0.05), 6.1 + 0.7 (p <0.01) and 6.8 + 1.1
(p > 0.05) at doses of 5, 10 and 25 mg/kg, respectively. The effect was
more remarkable in the distal segment, where the reduction was of 32%
(» <0.01),45% (p <0.001) and 38% (p < 0.01) at the three different doses.
To conclude, the repeated oral administration of maslinic acid at doses of
5, 10 and 25 mg/kg to rats prevented the formation of ACF in the colon,
thus confirming in this animal model the antitumor activity previously
described in vitro.

Supported by grants AGL2013-41188 from MINECO and 2014-SGR-1221
from Generalitat de Catalunya.
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Efecto del consumo crénico de proantocianidinas
sobre la adipogénesis y marcadores de

pardeamiento en ratas obesas

Aida Pascual-Serrano, Susana Suéarez-Garcia, Manuel Suarez, Lluis
Arola, Anna Arola-Arnal, Cinta Bladé

Universitat Rovira i Virgili, Tarragona, ES

La importancia de la obesidad esté creciendo en las Gltimas décadas debido
al gran aumento de su prevalencia, siendo mas pronunciada en los paises
desarrollados. Por ello son necesarios estudios acerca de componentes que
impliquen una posible mejora de la obesidad y/o de sus complicaciones
a través la dieta. El proceso de pardeamiento del tejido adiposo,
transformacion de tejido adiposo blanco a pardo, estd emergiendo como
estrategia de tratamiento de la obesidad al incrementar el gasto energético.
Las proantocianidinas (PA), con efectos beneficiosos para la salud mejoran
parametros asociados al sindrome metabolico (SM). Por tanto, el objetivo
del estudio se ha centrado en el efecto cronico de las PA en marcadores de
adipogénesis y pardeamiento en el tejido adiposo retroperitoneal (rWAT)
de ratas obesas.

Las ratas se alimentaron con dieta de cafeteria (CAF) durante 12 semanas
con una suplementacion de 200 mg/kg/dia de un extracto de PA de pepita
de uva (CAF+GSPE; n=10) o vehiculo (CAF; n=10). El grupo control
(ST) se aliment6 con una dieta estandar y recibi6 solo el vehiculo (n=10).
Después del sacrificio se estudiaron por microscopia las caracteristicas
morfologicas del rWAT y se analizo la expresion génica de marcadores de
pardeamiento (UCP1, PRDM16, PGCla y miR-133a) y de tejido adiposo
blanco (FAS, LPL, PPARg, leptina y GPDH).

Los resultados muestran que la dieta CAF incrementaba significativamente
el tamafio de los adipocitos del rWAT mientras que la suplementacion
de la dieta CAF con GSPE lo normalizaba. En cuanto a los marcadores
de pardeamiento, UCP1 aument6 en CAF y de nuevo CAF+GSPE
normalizaba su expresion. Respectivamente, PRDM16 disminuye y
miR-133a aumentada en CAF+GSPE. Por otra parte, la expresion de FAS,
marcador de adipogénesis, se sobreexpresa en los animales del grupo CAF
y se normaliza al complementar la dieta con GSPE.

En conclusién, la suplementacién con GSPE reduce el tamafio de los
adipocitos del rWAT y los resultados sugieren que dicho efecto seria
consecuencia de una inhibicion de la adipogénesis y no de una activacion
del pardeamiento.

AGL2013-40707-R; 2014LINE-08.
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P06-9 (R06-5)
La suplementacién dietética con proteinas
de plasma porcino modifica la composicion

de la microbiota fecal de ratones

Miquel Moreté', Lluisa Miré?, Alba Garcia Just', Concepcié Amat?,
Anna Pérez-Bosque'

“Universitat de Barcelona, Barcelona, ES, °’APC Europe, Granollers,
Barcelona, ES, *Universitat de Bacelona, Barcelona, ES

La suplementacion dietética con plasma porcino secado por pulverizacion
(SDP) reduce la respuesta inflamatoria en modelos agudos de inflamacioén
intestinal y pulmonar. Dado que el mecanismo de accion de SDP podria estar
mediado por cambios en la microbiota, hemos estudiado si el SDP modifica
la microbiota fecal en ratones SAMPS. Los animales se alimentaron durante
2 meses con una dieta suplementada con 8% SDP (APC Europe, Granollers)
o una dieta control, con una cantidad equivalente de proteina de leche
desnatada (grupo CTL). El ADN de las heces se extrajo con el Mini Kit
QIAamp® ADN Fast (Qiagen). El estudio genémico se realizé en el Servei
de Genomica Bioinformatica de la Universitat Autonoma de Barcelona, en
un MiSeq Illumina, que analiza el ADN mediante la amplificacion parcial
del gen del 16S rRNA. Los datos generados se validaron con bases de
datos de las secuencias del genoma bacteriano. El andlisis de la coordenada
principal reveld que las muestras se pueden agrupar de acuerdo a la dieta,
tanto a nivel de orden, como de familia o de género. El analisis mediante un
dendrograma jerarquico, basado en la clasificacion a nivel de género, indica
que las muestras se agrupan en clusters de acuerdo con la dieta recibida.
La dieta con SDP redujo la riqueza de taxones (indice de Shannon), que
paso de 2,3 + 0,02 (5) en el grupo CTL a 2,1 £ 0,04 (5) en el grupo SDP. El
numero de especies identificadas en las heces de los ratones suplementados
con SDP fue menor (304 +22,9; 5) que en los del grupo CTL (350 + 13,7,
5), en consonancia con los valores del indice de diversidad de Shannon.
Estos resultados refuerzan la hipotesis de que los efectos antiinflamatorios
del SDP pueden estar mediados por cambios en el microbioma intestinal.

P06-10
Mest gene expression in whole blood as an early
biomarker of adipose tissue expansion sensitive

to obesogenic and anti-obesogenic interventions
Joan Ribot', Agustin Sabater?, Mario Rodriguez?, Andreu Palou*,
M. Luisa Bonet"

L aboratory of Molecular Biology, Nutrition and Biotechnology,
Nutrigenomics-group, Universitat de les Illes Balears, and CIBER
de Fisiopatologia de la Obesidad y Nutricién (CIBERobn), Palma
de Mallorca, ES, Laboratory of Molecular Biology, Nutrition and
Biotechnology, Nutrigenomics-group, Universitat de les Illes
Balears, Palma de Mallorca, ES

Mest and Lep gene expression levels in adipose tissue are predictive
biomarkers of fat accretion under an obesogenic diet but whether expression
levels of these genes in an easily accessible non-invasive sample such as
blood is also affected by dietary clues is unknown. This has been tested here.
A 21 day dietary intervention experiment was designed in male C57BL/6J
mice. 4 groups were used: a control group fed a normal fat diet (NFD), a
group fed a 45% high fat diet (HFD) and treated with vehicle, and groups
fed the HFD and treated with anti-obesity food-derived bioactives, namely
resveratrol (30 mg/kg bw/day) or hydroxytyrosol (20 mg/kg bw/day).
Morphometric and biochemical parameters, food intake, and Mest and Lep
gene expression in WAT at day 21 and in whole blood at days 5 and 21 of
the experiment were analyzed.

There were no differences between groups in energy intake. All HFD-fed
groups gained more weight and fat mass than the NFD group. Bioactive
treatment, especially hydroxytyrosol, ameliorated HFD-induced visceral
fat accumulation, subcutaneous adipocyte hyperthrophy, blood glucose
elevation and Mest induction in whole blood at days 5 and 21 and in WAT
at day 21. Mest mRNA levels in total blood at day 5 positively correlated

78

with adiposity and negatively with subcutaneous/visceral fat index at day
21. Lep mRNA was not consistently detectable in whole blood by qPCR.
In conclusion, early changes under an obesogenic diet in Mest mRNA
expression in whole blood may function as a predictive marker of future
fat expansion, and be useful in the screening and evaluation of bioactive
compounds with potential anti-obesity action.

Acknowledgements: Supported by EU FP7 under grant agreement n° 244995
(BIOCLAIMS Project).
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La suplementacion temprana con componentes
dietéticos posibles activadores de SIRT1 afecta
la expresion hepatica de genes oxidativos y

lipogénicos en edad adulta

Alba Serrano, Madhu Asnani, Joan Ribot, M. Luisa Bonet, Andreu
Palou
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(LBNB) de la Universidad de las Islas Baleares (UIB), y CIBER de
Fisiopatologia de la Obesidad y Nutricion (CIBERobn), Palma de
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El metabolismo lipidico hepatico impacta sobre la adiposidad corporal.
Intervenciones nutricionales perinatales pueden programar caracteristicas
del metabolismo hepatico y son de interés en estrategias antiobesidad.
Resveratrol (RSV) y ribésido de nicotinamida (NR) son componentes
dietéticos con beneficio metabdlico involucrados en la via de activacion
de SIRTTI.

El objetivo fue evaluar si la intervencion con RSV o NR durante la
lactancia puede afectar el metabolismo lipidico hepatico en edad adulta
bajo diferentes dietas.

Se administré una dosis oral diaria de vehiculo (agua), RSV o NR del dia
2 al 21 de vida a ratones NMRI machos. Los animales recibieron pienso
estandar del dia 21 al 75 y una dieta definida normograsa (NF) del 75 al 90,
momento en que a la mitad de los ratones de cada grupo se les asignd una
dieta hipergrasa (45%, HFD). La otra mitad permaneci6 bajo dieta NFD. Se
sacrificaron a la edad de 160 dias y se recogio el higado para el estudio de
expresion génica y el analisis del contenido de triglicéridos (TG).

En comparacién con el grupo control, los grupos RSV y NR presentaron
en higado menores niveles de TGs y mayor expresion del gen oxidativo
Ppara y menor del gen lipogénico Srebfl. Bajo dieta HF, la expresion de
Mixipl (ChREBP) disminuy¢ y la de Figf2/ aumento en los grupos tratados,
pero no el control. No hubo cambios por el tratamiento en otros genes
analizados (Pgcla, Cptla'y Fasn).

En conclusion, la exposicion a una dosis moderada de RSV o NR durante
la lactancia impacta sobre el metabolismo lipidico hepatico en edad adulta,
favoreciendo un perfil mas catabélico que lipogénico, y puede promover un
fenotipo mas saludable de este tejido.

Agradecimientos: Gobierno de Esparia (AGL2012-33692, a A.P) y
Fundacion Ramon Areces (XVI Concurso Nacional, a M.L.B).
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Grape seed flavanols block the renin-angiotensin

aldosteron system in obese-hypertensive rats
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'Nutrigenomic research Group, Department of Biochemistry and
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The antihypertensive effect of grape seed flavanols has been previously
reported. The renin-angiotensin-aldosterone system (RAAS) is a major
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regulatory system of both cardiovascular and renal functions. The aim of this
study was to investigate the participation of RAAS in the antihypertensive
effect of grape seed flavanols in an experimental model of obese
hypertensive rats. For this, sixteen hypertensive cafeteria-fed rats (CHRs)
were intragastrically treated with water or 375mg/kg of a low-molecular-
weight grape seed polyphenols extract (LM-GSPE) and sacrificed 6 hours
post-administration. Blood pressure was recorded before administration and
just before sacrifice. Plasma levels of angiotensin (Ang) I and 11, aldosterone
and bradykinin were assessed using UHPLC-MS/MS and plasma renin
concentration was determined by ELISA. Aorta gene expression of Ang
II receptor type 1 a (ARTla) and b (ART1b) and liver gene expression
of angiotensinogen were performed by real-time reverse-transcription
polymerase chain reaction. Ang I and Ang II levels were found decreased
due to the treatment. However, no changes were observed in plasma renin
levels or in the expression of ATR1a, or ART1b between groups. Liver
angiotensinogen gene expression was found slightly increased in the treated
group. Grape seed flavanols thus produces a blockage of RAAS, highlighting
anew mechanism by which flavanols exert their antihypertensive effect.

P06-13 (R06-1)
Marcadores nutrigenémicos tempranos para la

prevencion de la obesidad

Catalina Pic6, Andreu Palou

Laboratorio de Biologia Molecular, Nutricién y Biotecnologia
(Nutrigendémica), Universidad de las Islas Baleares; CIBER
Fisiologia de la Obesidad y Nutricion (CIBEROBN), Palma de
Mallorca, ES

El éxito en el tratamiento de la obesidad radica principalmente en la
prevencion. Se ha estimado que alrededor del 25% de los casos de obesidad
en la edad adulta tienen su origen en las primeras etapas del desarrollo
pre- y post-natal. Son periodos criticos en los que la restriccion materna de
alimentos y la presencia o no de determinados componentes de los mismos
puede conducir a adaptaciones permanentes de procesos metabolicos
responsables de estos problemas. Ahora bien, el reto de la prevencion de
enfermedades cronicas requiere disponer de biomarcadores tempranos
adecuados, que pueden ser una herramienta 1til tanto para mejorar la eficacia
de su prevencion, como para supervisar la efectividad de las intervenciones.
Los modelos animales con diferente predisposicion a enfermedades, que se
pueden obtener por intervenciones durante el periodo perinatal, pueden ser
utiles para identificar biomarcadores tempranos. En este sentido, la restriccion
calorica gestacional leve en ratas se ha demostrado que programa la
descendencia a desarrollar obesidad y alteraciones metabodlicas relacionadas.
Por otra parte, en nuestro laboratorio hemos demostrado que la ingesta de
cantidades apropiadas de leptina durante la lactancia revierte gran parte de los
trastornos metabolicos inducidos durante el desarrollo prenatal. A su vez, las
células mononucleares de sangre periférica (PBMC) proporcionan una fuente
atractiva de biomarcadores, ya que se pueden obtener facilmente por técnicas
minimamente invasivas. Aqui resumiremos como la utilizaciéon de estos
modelos animales nos ha sido util para identificar, en PBMC, biomarcadores
transcriptomicos tempranos de susceptibilidad programada para el desarrollo
de obesidad y explorar su respuesta a la ingesta de leptina durante la lactancia.

P06-14
Early leptin exposure reduces food intake in

young mice through regulation of hypothalamic
AMPK-ACC-CPT1c pathway in a sex-dependent

manner

Madhu Asnani Kishnani', Ana Maria Rodriguez Guerrero®, Andreu
Palou Oliver

L aboratorio de Biologia Molecular, Nutricién y Biotecnologia (UIB)
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One hypothalamic energy-sensing pathway involves AMPK (5-AMP-
activated protein kinase), ACC (acetyl CoA carboxylase) and CPTIC
(Carnitine palmitoyltransferase 1c). ACC activation (dephosphorylation)
relies on the inhibition of AMPK (dephosphorylation) to promote an
anorectic effect by determining the levels of malonyl-CoA, which
inactivates CPT1c, consequently inhibiting its orexigenic action.

We aimed to study the effects of leptin physiological supplementation
during lactation on the expression and activation of AMPKa2 (catalytic
subunit), ACC and CPTlc in the hypothalamus of mice.

Newborn NMRI mice were daily supplemented with a physiological dose
of leptin or vehicle from day 2 to day 20 of life. Pups were weaned at day
21. At the age of 5 weeks, animals were sacrificed. Hypothalamus was
collected. mRNA levels were analyzed by RT-PCR, and phospho and total
protein levels by western blot.

Leptin-treated males displayed decreased pAMK and pACC levels due to
low total AMPK and ACC expression, which would lead to diminished
malonyl-CoA levels and presumably a raise of activated CPT1c. In leptin-
treated females, AMPK and pAMPK levels remained unaltered, despite
upregulation of mRNA expression, and there was a slightly lower pACC/ACC
ratio. Hence, ACC activity would be less inhibited and would promote
malonyl-CoA-mediated inhibition of CPTlc activity. Cptlc mRNA levels
were upregulated in both sexes, but the leptin-treated animals showed
lower food intake than controls, more markedly in females.

Thus, the leptin regulation of these intermediates in this energy-sensing
pathway is sex-dependent, with different response in the AMPK/ACC/CPTlc
axis, but with the same anorectic effect, more marked in females. The
results suggest that other pathways may also be involved.

P06-15
Efecto de la cirugia bariatrica sobre el peso
corporal y diferentes parametros lipidicos en la

rata alimentada con dieta rica en grasa

Joana Rossell Rusifiol’, Julia Peinado Onsurbe’, Eva Pardina
arrense’, David Ricart Jané’, Carme Pifiol?, Mar Gonzalez®, Niria
Mestres?, Juan Antonio Baena-Fustegueras®

IUniversidad de Barcelona, Barcelona, ES, *Universidad de Lleida,
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La cirugia bariatrica es un procedimiento habitual en el tratamiento de
la obesidad morbida en humanos. En modelos experimentales se puede
practicar una cirugia baridtrica similar a la que se realiza en humanos,
como es el caso de la gastrectomia parcial. Nosotros proponemos combinar
este tipo de cirugia en rata con un cambio de dieta, con el fin de simular la
situacion post-quirtrgica habitual en humanos.

Se utilizaron ratas Sprague Dawley de 300g de peso corporal. Un grupo de
animales fueron sacrificados al inicio y otros seis grupos fueron mantenidos
con dieta DIO (DIO, Diet Induced Obesity con 60% de grasa) (4 grupos)
o con dieta CONTROL (2 grupos). A las 8 semanas de tratamiento los
animales de uno de los dos grupos Control y de dos de los cuatro DIO
fueron sometidos a una GASTRECTOMIA tipo sleeve (similar a la cirugia
bariatrica realizada en humanos) mientras que los otros tres grupos fueron
sometidos a cirugia simulada (SHAM). Tras la cirugia, a dos de los grupos
DIO (uno operado y el otro SHAM) se les cambi0 la dieta por dieta control
(grupo DIO+C). A las cuatro semanas poscirugia se sacrificaron todos los
animales y se recogieron muestras de sangre y tejidos.

El tratamiento con dieta DIO produjo un incremento significativo del
peso corporal respecto al de los alimentados con dieta CONTROL, pero
no produjo grandes cambios en los parametros plasmaticos cuantificados
(colesterol total, triacilglicéridos, HDL y acidos grasos no esterificados,
NEFA). La cirugia bariatrica dio lugar a un descenso del peso corporal en
todos los animales pero el mayor descenso se observo en los sometidos
a cirugia bariatrica y alimentados después de la operacion con dieta
control (DIO+C). Los parametros analizados se vieron afectados por la
cirugia, siendo el cambio mas notable en DIO+C, en el que los niveles de
triacilglicéridos y de NEFA resultaron inferiores a los del tiempo 0.
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Asi, la gastrectomia junto con un cambio de dieta fue la combinacion
que resultd ser mas eficiente en la normalizacion del peso corporal y de
la modificacion de los parametros plasmaticos estudiados en ratas con
obesidad inducida por dieta.

P06-16 (R06-7)
La suplementacion con vitamina E a corto plazo
durante la obesidad induce esteatosis hepatica

y resistencia a la insulina

Martin Alcala Diaz-Mor", Gracia Gonzélez', Laura Herrero?, Dolors
Serra®, M? del Pilar Ramos Alvarez', Marta Viana'

IUniversidad CEU San Pablo, Madrid, ES, *Institut de Biomedicina
de la Universitat de Barcelona (IBUB), Universitat de Barcelona,
CIBER Fisiopatologia de la Obesidad y la Nutricion (CIBEROBN),
Instituto de Salud Carlos Ill, Barcelona, ES

Introduccion: La vitamina E se ha propuesto como tratamiento potencial
de la esteatosis hepatica por su similitud estructural con las tiazolidinas. Sin
embargo, como antioxidante podria interferir en la sefalizacion del proceso
adipogénico mediado por especies reactivas de oxigeno, impidiendo la
expansion del tejido adiposo y promoviendo la inclusion de grasa en el higado.
Objetivos: Determinar el papel de la vitamina E en el desarrollo de
esteatosis asociada a la obesidad.

Meétodos: En ratones macho CBL57/6]J de 4 semanas de edad, divididos en
3 grupos durante 14 semanas: un control alimentado con dieta estandar (C),
otro alimentado con dieta rica en grasa (O) y un tercero, alimentado con la
misma dieta y suplementado con vitamina E (OE) se analiz6 la expresion
génica de proteinas relacionadas con el metabolismo glucidico y lipidico
en el higado. Mediante inmunohistoquimica se analizo el desarrollo de
fibrosis y esteatosis.

Resultados: La alimentacion con dieta grasa indujo obesidad en los grupos O
y OE, pero a nivel metabolico solo se observo resistencia a la insulina en OE.
La histologia hepatica mostro la inclusion de pequefias vacuolas lipidicas en
el grupo O. La obesidad provocé un incremento en la expresion de CD36,
y de enzimas del metabolismo lipidico que sugieren una mayor llegada y
aumento en la sintesis de lipidos en el tejido. En el grupo OE las vacuolas
eran mas numerosas y de mayor tamaio, confirmado por un mayor contenido
lipidico total en el higado. Ademas, se indujeron genes relacionados con
la oxidacion de lipidos, quizds como mecanismo compensatorio ante la
acumulacion de lipidos, si bien no resulta eficaz. No se observo la presencia
de depositos de colageno, tipicos del proceso fibrotico.

Conclusiones: Durante el desarrollo de obesidad a corto plazo, el
cotratamiento con vitamina E exacerba la esteatosis hepatica, incluso a
pesar de aumentar el metabolismo oxidativo de los lipidos. El mecanismo
implicado involucra una mayor captacion de lipidos y un aumento en la
lipogénesis, aunque no es lo suficientemente agresivo como para producir
fibrosis hepatica.

P06-17 (R06-2)
Modificaciones de la matriz extracelular

inducidas por deficiencia de vitamina A

M? del Pilar Marin Muela', Guillermo Esteban Pretel?, Joaquin
Timoneda Timoneda?, Teresa Barber Sanchis?

'Unidad de Microscopia, 11S La Fe, Valencia, ES, ?Departamento
de Bioquimica y Biologia Molecular, Facultad de Farmacia,
Universidad de Valencia, Burjassot, ES

La deficiencia de vitamina A es actualmente, junto con la desnutricion
proteica, el trastorno nutricional méas grave y comin en el mundo
actual. La vitamina A o retinol, es necesaria para el correcto desarrollo
embrionario y la organogénesis asi como para la posterior homeostasis del
tejido postnatal, ejerciendo ademds importantes efectos sobre la vision,
reproduccion, funcién inmune, proliferacion, diferenciacion celular y
apoptosis. La vitamina A ejerce estas acciones principalmente mediante la
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regulacion de la expresion de una gran variedad de proteinas, a través de
mecanismos transcripcionales y no transcripcionales.

La matriz extracelular consiste en una red de macromoléculas ordenada y
compleja que rodea las células y tejidos formando una parte importante del
microentorno celular y cuya integridad estructural y composicion funcional
son importantes para el mantenimiento de la arquitectura normal del tejido,
su desarrollo y su funcion especifica. El acido retinoico, principal forma
biologicamente activa de la vitamina A, influye en la expresion de los
principales componentes de la matriz extracelular, como colagenos, lamininas,
entactina, fibronectina, elastina y proteoglicanos, al modular su sintesis.
En consecuencia, la estructura y la composicion macromolecular de este
compartimiento extracelular se ven profundamente alteradas como resultado
de una deficiencia de vitamina A. Dado que el comportamiento celular, la
diferenciacion, la apoptosis, y la mecénica de tejido estan influenciados por
la matriz extracelular, sus modificaciones comprometen potencialmente la
funcion del 6rgano y pueden conducir al desarrollo de patologias.

P06-18 (R06-3)
El ciclo de la urea en el tejido adiposo blanco

de rata
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Fernandez-L6pez, Maria Alemany

Departamento de Nutricion y Bromatologia, Facultad de Biologia,
Universidad de Barcelona y CIBER-OBN, Barcelona, ES

El tejido adiposo blanco contiene una poderosa maquinaria metabolica
relacionada a la particion y metabolismo de la energia. Su variedad en
tamafo, estructura, regulacion y capacidad de adaptacion coincide con
ese rol. Sin embargo, el metabolismo del nitrégeno en el tejido adiposo
blanco ha sido muy poco estudiado, y desconocemos, casi en totalidad, su
implicacion en los procesos relacionados con la homeostasis y el control
del nitrogeno.

Hemos estudiado y encontrado la presencia del ciclo de la urea (de tipo
hepatico) en cuatro localizaciones de tejido adiposo blanco de rata (actividad
enzimatica y expresion génica de las respectivas enzimas). Postulamos que el
funcionamiento de este ciclo, en condiciones basales, se encuentra asociado
al control de la disponibilidad de arginina a través de la sintesis de citrulina.
En nuestra opinién, el potencial metabodlico y de control del tejido
adiposo sobre el metabolismo energético es segundo solo al del higado.
Esta impresion se extiende también al metabolismo de aminoacidos, ya
que el tejido adiposo podria ser una fuente extraintestinal de citrulina que
mantiene la disponibilidad organica de arginina independiente del control
del nitrogeno que ejerce el ciclo de la urea a nivel de higado-intestino.

PO7. Bioquimica perinatal /
Perinatal biochemistry

PO7m-1
La subnutricion durante la segunda mitad
de la gestacion en ratas no afecta al efecto
obesogénico de la sobrenutricion durante la
lactancia en las crias pero si disminuye su

sensibilidad a la insulina en la vida adulta

Clara Sanchez-Blanco Gémez-Gil, Encarnaciéon Amusquivar Arias,
Emilio Herrera Castillon

Facultad de Farmacia, Universidad CEU San Pablo, Boadilla del
Monte, Madrid, ES

La nutricién durante el embarazo tiene consecuencias importantes en la
descendencia. Una alimentacion deficiente en mujeres durante la primera
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mitad de la gestacion se asocia con un riesgo aumentado de obesidad en los
hijos adultos. Para determinar las consecuencias en las crias a corto y largo
plazo de una deficiencia nutricional en ratas durante la segunda mitad de
la gestacion, un grupo de ratas (S) recibio el 60% de la ingesta del grupo
control (C) desde el dia 12 de prefiez hasta el parto, después del cual se
alimentaron ad libitum. Las crias de madres subnutridas pesaron menos
y tenian menor longitud corporal a pesar de que no hubo diferencias en el
numero de crias nacidas por madre. A partir del nacimiento, se establecieron
camadas de 4 (grupos CO y SO) o 9 crias por camada (grupos CC y SC).
A los 7 dias de edad, las crias sobrealimentadas (CO y SO) tenian mayor
peso corporal que las CC y SC, y las de los grupos SC y SO pesaban menos
que las de CC y CO, respectivamente. La produccion de leche, estimada
entre los dias 9 y 10 de lactancia, no vari6 entre los grupos CC y SC, si
bien se observo que en las camadas reducidas habia un incremento en la
leche ingerida por cada cria. Al destete, las crias SO pesaban mas que las
del grupo SC y mientras que no habia diferencias entre los grupos CC y
SC, los machos SO pesaban menos que los CO. Estas diferencias en el
peso permanecieron hasta los 34 dias de edad. A los cuatro meses de edad
recibieron una sobrecarga intraperitoneal de glucosa (2 g glucosa/kg de
peso corporal). El area bajo la curva (AUC) de la glucemia era mayor en
hembras SO que en las SC y el AUC de insulina era mayor en CO frente a
CC, aunque no hubo cambios en el indice de sensibilidad a la insulina (ISI).
En machos, el AUC de glucosa no varid, pero el AUC de insulina era mayor
en SO frente a SC, sin diferencias entre CC y CO, y el ISI menor en SO
que en SC. Por tanto, la subnutricion en la tltima mitad de la gestacion en
ratas no potencia el efecto obesogénico de la sobrealimentacion durante la
lactancia, aunque aumenta la resistencia a la insulina en los adultos, siendo
mas pronunciado el efecto en machos que en hembras.

PO7m-2
Caracterizacion del perfil nitrosoproteémico
inducido por NO en placenta humana procedente

de embarazos a término con diabetes gestacional
Celeste Santos Rosendo’, Rosa Maria Mateos Bernal', Fernando
Bugatto Gonzalez', Cristina Lépez Tinoco', Carmen Segundo
Iglesias?, Antonia Diaz Gafiete!, Diego Alexandre Cabo Palacios’,
Alfonso Lechuga Sancho', Manuel Aguilar Diosdado®, Francisco
Visiedo Garcia*

'Unidad de Investigacién Hospital Universitario Puerta del Mar, C4diz,
ES, ?Escuela Universitaria de Enfermeria Salus Infirmorum, Cadiz, ES

La diabetes mellitus gestacional (DMG) es la patologia mas frecuente
del embarazo asociado a un aumento del riesgo de sufrir complicaciones
perinatales y/o postnatales. La hiperglucemia materna (marcador de
DMG) genera un desequilibrio en la produccion de 6xido nitrico (NO)
y, en consecuencia, un dafio nitrosativo. Estudios recientes revelan que
la disfuncion placentaria inducida por NO juega un papel crucial en la
etiopatogenia de la preeclampsia, alterando la funcion de proteinas claves.
Sin embargo, no existen datos de posibles dianas placentarias derivadas
del NO en embarazos complicados con DMG. Se evalud la presencia/
magnitud de modificaciones postraduccionales mediadas por NO en
placenta de embarazos a término con DMG (n=8) frente a embarazos de
curso fisiologico (n=8, controles). Se extrajeron muestras placentarias
procedentes de placentas obtenidas por cesarea y se determind la tasa de
nitrosilacion de proteinas vinculadas con la funcionalidad y viabilidad
celular mediante la técnica de Biotin-Switch. Paralelamente, se evaluaron
parametros de actividad por métodos colorimétricos e inmunodeteccion.
Los niveles de nitrosilacion de los antioxidantes catalasa, peroxirredoxina
y glutation peroxidasa (agentes detoxificadores del H,0,) estaban
significativamente aumentados en placentas DMG frente a placentas
control, mientras que la actividad catalasa estaba disminuida (p=0,03),
indicando un posible papel modulador funcional del NO. Por su parte,
la tasa de nitrosilacion de ERK 1/2 y AKT (proteinas implicadas en la
proliferacion celular) aumenté de forma significativa en placentas DMG
en comparacion con placentas control, mientras que la expresion de
sus formas activas fosforiladas estaban disminuidas significativamente

(p=0,008). Finalmente, se detectaron niveles reducidos de nitrosilacion de
la proteina proapoptotica caspasa 9 y un aumento de la actividad caspasa
9 y caspasa 3 (p=0,02). Nuestros resultados apuntan a la S-nitrosilacion
como posible mecanismo implicado en la alteracion del estado funcional
placentario en embarazos complicados con DMG.

P07-3
Neonatal overfeeding alters permanently insulin
sensitivity and induces NAFLD through modifying

Mogat1 gene expression: a life-course approach
Josep Jiménez Chillarén’, Thais Pentinat!, Marta Ramon-Krauel,
Maria Vila', Susana G Kalko?, Cristina Garcia-Beltran®, Judith
Cebria*, Rubén Diaz!, Uwe Tietge®, Torsten Plosch®

"Hospital Sant Joan de Déu, Barcelona, ES, °IDIBAPS, Hospital
Clinic Barcelona, Universitat de Barcelona, Barcelona, ES,
3University Medical Center Groningen, Groningen, NL

Childhood obesity is increasing at alarming rates worldwide. It is
recognized as a major Health problem because most obese/overweight
children will stay obese and develop many features of the metabolic
syndrome with ageing, including type 2 diabetes, cardiovascular disease
and non-alcoholic fatty liver disease (NAFLD). The hallmark of NAFLD
is the accumulation of neutral lipids, primarily as triacylglycerol (TAG).
Recently, hepatic Mogatl has been recognized a key player in liver lipid
metabolism and, hence, an attractive target for treating NAFLD.

We have previously developed a mouse model of neonatal overfeeding that
mimics many features associated to childhood obesity. Briefly, neonatal
over-nutrition (ON) was induced by culling the offspring to 4 pups/dam
during lactation, as compared to 8 pups/dam in the control group. Neonatal
overfeeding resulted in increased adiposity as early as by age 7-15 days.
Importantly, ON mice remained obese as adults (4-6 months) and developed
insulin resistance and fatty liver, despite they were maintained in a chow
diet from weaning onward. We next performed global gene expression
profiling (Affymetrix) in liver samples of C and ON mice. The Ontology
with highest significance was the Lipid Biosynthetic Pathway. Strikingly,
Mogatl ranked with highest significance in this list. We confirmed that
Mogat1 up-regulation in liver samples from 4-6 month old ON mice. This
up-regulation was equivalent in magnitude to that achieved in control
mice fed a High fat diet. Importantly, Mogat! was already elevated in
livers of lactating 15-day-old ON mice. In association to this elevation,
15-day-old ON mice also exhibited NAFLD and impaired liver insulin
signaling. Together, this data suggests that early Mogatl up-regulation
induces hepatic TAG accumulation and insulin resistance as early as during
lactation. Deregulated Mogat! and its associated metabolic alterations were
maintained into adulthood. We are currently exploring whether permanent
deregulation of Mogat! is mediated by epigenetic mechanisms.

PO7-4 (RO7-4)
Papel de la calpaina-1 en la diferenciacion de

adipocitos

Lucia Rodriguez-Fernandez', Teresa Arnandis', Concha Garcia®, Luis
Torres', Elena R. Garcia-Trevijano', Juan R. Vifia', Rosa Zaragoza®
!Departamento de Bioquimica, Facultad Medicina, Universidad de
Valencia, Valencia, ES, ?°Departamento de Anatomia y Embriologia
Humana, Facultad Medicina, Universidad de Valencia, Valencia, ES

Lainvolucion de la glandula mamaria es un proceso fisioldgico que acontece
tras la lactancia, en el que este tejido recupera su estado pregestacional.
Se caracteriza por una amplia remodelacion tisular: muerte de células
epiteliales, degradacion de la membrana basal y de la matriz extracelular,
y diferenciacion de adipocitos. Las calpainas, unas cistein-proteasas calcio
dependientes, participan tanto en la muerte celular programada del epitelio
mamario como en la remodelacion tisular. Estudios previos realizados en
nuestro laboratorio con ratones sometidos a destetes forzados, demostraron

81



Pasters / Posters

XXXVIII Congreso SEBBM

que la calpaina-1 se localiza en el nucleo de los adipocitos que invaden la
glandula mamaria durante la involucion.

Nos propusimos profundizar en el papel de esta proteasa en el ntcleo de
los adipocitos, utilizando un modelo in vitro de fibroblastos preadipocitos
3T3-L1 de raton. Mediante Western blot y RT-qPCR, determinamos que
se produce un incremento de los niveles de calpaina-1 conforme avanza
la diferenciacion del adipocito, y que el pico de maxima expresion
de calpaina-1 coincide con el incremento de los niveles de proteinas
adipogénicas, como la leptina, y a su vez, con la fragmentacion de la histona
H3. Ademas, por inmunofluorescencia pudimos observar una traslocacion
de la calpaina-1 desde el citoplasma al ntcleo celular aproximadamente en
el dia 2 de diferenciacion. La traslocacion de esta proteasa al niicleo, junto
con la rotura de la histona H3 y el incremento de los niveles de expresion
de proteinas adipogénicas (leptina), apoyan nuestra hipdtesis de que la
calpaina-1 podria participar en la diferenciacion de adipocitos, regulando
la expresion de genes adipogénicos.

Financiado por: BFU2013-46434-P a J.R.V y R.Z (Programa Estatal de
Investigacion Cientifica y Técnica de Excelencia); P112/02394 a E.R.G-T
(integrado en el Plan Nacional de I+D+I 2008-2011 y cofinanciado
por ISCIII-Subdireccion General de Evaluacion y Fondo Europeo de
Desarrollo Regional-FEDER) y GVPROMETEOII 2014-055 a JR.V.
(Conselleria de Educacion, Generalitat Valenciana).

P07-5
Papel de las calpainas en la pérdida de los
anclajes celulares en la involucién de la glandula
mamaria tras el embarazo/lactancia y en

diferentes lineas de cancer de mama

Lucia Rodriguez-Fernandez', Sara Oltra®, Isabel D Escoms’,

Ivan Ferrer-Vicens', Gloria Ribas?, Concha Garcia', Elena

R. Garcia-Trevijano', Rosa Zaragoz&®, Juan R. Vifia'
'Departamento de Bioquimica, Facultad Medicina, Universidad
de Valencia, Valencia, ES, Instituto de Investigacién Biomédica
INCLIVA, Hospital Clinico Universitario de Valencia, Valencia,

ES, 3Departamento de Anatomia y Embriologia Humana, Facultad
Medicina, Universidad de Valencia, Valencia, ES

Alfinal de la lactancia, se produce un fendmeno de regresion y remodelacion
tisular en la glandula mamaria denominado involucion. Este proceso, en el
que se produce la muerte de células epiteliales y una repoblacion del tejido
por adipocitos, tiene un componente proinflamatorio que favoreceria la
progresion tumoral en el caso de darse un evento oncogénico. De ahi que la
desregulacion de este proceso fisiologico esté relacionada con el desarrollo
del cancer de mama asociado al embarazo.

Muchos de los genes implicados en la involucion, son también clave en
el desarrollo y progresion del cancer de mama. Entre ellos las calpainas,
unas cistein-proteasas dependientes de calcio que favorecen, entre otros
procesos, la progresion e invasion tumoral. De entre los mas de 100
sustratos descritos para las calpainas, se encuentran varias proteinas de
adhesion implicadas en las uniones intercelulares.

En el presente estudio hemos determinado la implicacion de las calpainas
en la desestabilizacion de las uniones intercelulares durante la involucion
de la glandula mamaria en un modelo murino, lo que favorece la muerte
de estas células epiteliales. En cuanto a su papel en el desarrollo tumoral,
hemos estudiado la relacion de estas proteasas con proteinas de adhesion en
varias lineas de cancer de mama. Mediante siRNA hemos evaluado el papel
especifico de cada proteasa en el procesamiento de proteinas de adhesion
como talina, cateninas o cadherinas. Finalmente, se determiné la relacion
de estas proteasas con la motilidad celular mediante ensayos de migracion
celular.

Financiado por: BFU2013-46434-P a JR.V y R.Z (Programa Estatal de

Investigacion Cientifica y Técnica de Excelencia); P112/02394 a E.R.G-T
(integrado en el Plan Nacional de I+D+I 2008-2011 y cofinanciado
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por ISCIII-Subdireccion General de Evaluacion y Fondo Europeo de
Desarrollo Regional-FEDER) y GVPROMETEOII2014-055 a J.R.V.
(Conselleria de Educacion, Generalitat Valenciana).

P07-6
Analisis de polimorfismos genéticos en un
estudio caso-control de mujeres europeas con

diabetes gestacional

Maria Haro Garcia', Eva de la Fuente Luelmo®, Danuta Dudzik?,
Marcin J. Zorawski®, Coral Barbas Arribas?, M2 del Pilar Ramos
Alvarez!

IFacultad de Farmacia, Universidad CEU San Pablo, Madrid, ES,
2Universidad CEU San Pablo, CEMBIO, Madrid, ES, *Universidad
CEU San Pablo, Madrid, ES

La asociacion entre ciertos polimorfismos relacionados con el sindrome
metabodlico como los genes de las proteinas desacoplantes (UCPI,
UCP2 y UCP3) y de la ACE (enzima convertidora de angiotensina), y
enfermedades como la obesidad o la diabetes tipo II ha sido estudiada
en numerosas ocasiones, aunque los resultados no son concluyentes.
Mientras unos apuntan hacia un incremento en el riesgo a desarrollar
obesidad o diabetes, otros concluyen un efecto protector. La diabetes
gestacional (DG) representa el 90% de los embarazos de riego y puede
tener complicaciones tanto para la madre como para el neonato. El objetivo
del estudio fue determinar la existencia de una asociacion entre el genotipo
de mujeres europeas gestantes control y con DG. Las frecuencias alélicas
se obtuvieron mediante PCR y RFLP, y se compararon también con la
poblacion europea en general. Entre otros polimorfismos se analizaron:
1rs1800592 UCPI (-3826A/G), 13659366 UPC2 (-866G/A), rs104894319
UCP3exon4 (R143X), rs1800849 UCP3p (-55C/T) y rs4340 ACE (i/d).
Los resultados reflejaron diferencias entre las frecuencias de los genotipos
analizados en las mujeres controles y con DG en UCP1, UPC2 y ACE, y
pequeiias diferencias en la frecuencia del genotipo UCP3p. Sin embargo,
no se han observado diferencias en el polimorfismo UCP3ex4 entre ambos
grupos. Por lo tanto, los resultados obtenidos sugieren que algunos de
los polimorfismos relacionados con patologias del sindrome metabdlico
también podrian estar implicados en la predisposicion a desarrollar diabetes
gestacional en poblacion caucésica, por lo que su analisis proporcionaria
un valor predictivo de gran utilidad actuando desde la prevencion.

PO7m-7 (RO7-6)
Papel de la pleiotrofina en la ultima fase de la

gestacion y su implicacion en la placenta

Ménica Diez-Hochleitner Ruiz’, Julio Sevillano®, Maria Gracia
Sanchez', Jimena Pita', Maria Limones', Vidya Velagapudi?,
Gonzalo Herradon?, Gema Medina-Gomez®, M. Pilar Ramos Alvarez®
IUniversidad San Pablo CEU, Madrid, ES, *Institute for Molecular
Medicine Finland FIMM , Helsinki, FI, *Universidad Rey Juan
Carlos, Madrid, ES

La pleiotrofina (PTN) es un factor de crecimiento que, durante el desarrollo
embrionario, desempefia funciones claves en la regulacion del crecimiento
y diferenciacion celular. La expresion de PTN en adultos suele ser
baja, aumentando en procesos inflamatorios, de crecimiento celular y
angiogénesis; sin embargo su papel en la placenta es poco conocido. Dado
que situaciones de resistencia a la insulina, como la gestacion, se acompafian
de un estado inflamatorio, proponemos la hipétesis que durante la gestacion,
PTN podria estar implicada en los cambios de la respuesta a la insulina y
en el metabolismo tisular materno, tanto en tejidos periféricos como en la
placenta. Para corroborar esta hipdtesis, analizamos en un modelo murino
knockout (KO) de PTN y en el correspondiente wild type (WT) diferentes
parametros metabolicos circulantes y en la placenta, asi como la tolerancia
a la glucosa a dia 18 de gestacion. Las gestantes KO, tuvieron fetos de
menor tamafo, presentaron hiperglucemia, hipolipemia e hipoinsulinemia,
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asi como una mayor intolerancia a la glucosa frente al grupo WT. A pesar
de no existir diferencia en el peso de las placentas, estas tenian un menor
contenido lipidico y una expresion aumentada de genes relacionados con
el transporte de glucosa, asi como de genes inflamatorios como TNF-a y
Glut-3. El perfil metabolomico de las placentas fue diferente entre el grupo de
gestantes KO frente al WT, con un aumento de metabolitos relacionados con
el metabolismo de la glucosa y los aminoacidos. Estos resultados sugieren
que la PTN, por su papel en la modulacion de procesos inflamatorios,
podria jugar un papel importante en las adaptaciones metabolicas durante la
gestacion, tanto a nivel sistémico como en la placenta.

P07-8 (R07-2)
Programacién metabdlica fetal in utero en

embarazos complicados con diabetes y obesidad
German Perdomo

Universidad de Castilla-La Mancha. Facultad de Ciencias
Ambientales y Bioquimica, Toledo, ES

La obesidad y la diabetes mellitus tipo 2 (T2D) estan incrementando
de forma alarmante en la poblacion adulta. La prevalencia de la T2D
en la poblacion espafiola es ~14%, mientras que la prevalencia de la
diabetes mellitus gestacional (DMG) es del ~12%. Distintos estudios
epidemioldgicos sugieren que la exposicion del feto a la diabetes y obesidad
(diabesidad) materna durante la gestacion influyen sobre el riesgo de sufrir
enfermedades metabdlicas durante la edad infanto-juvenil y adulta.

El principal efecto adverso en los embarazos complicados con diabesidad
es la macrosomia fetal, una condicion que se caracteriza por la acumulacion
excesiva de tejido adiposo graso en el feto (peso del recién nacido >4 kg). El
riesgo de sufrir macrosomia es tres veces superior en mujeres con DMG, y
el doble en las mujeres obesas Los mecanismos moleculares que vinculan el
exceso de nutrientes maternos con la macrosomia fetal no estan clarificados.
Empleando explantes de vellosidades coriales de placentas complicadas con
DMG, hemos revelado que la capacidad de oxidar acidos grasos esta disminuida
en ~30% frente a los explantes placentarios de embarazos sin complicaciones.
Acompafiando a esta reduccion, las placentas de las mujeres con DMG
presentaron una acumulacion de triglicéridos tres veces superior a las placentas
control. Por otro lado, explantes de embarazos sin complicaciones y expuestos
aniveles de glucosa similares a los presentes en mujeres con DMG, recapitulan
las alteraciones metabolicas observadas en los explantes de embarazos
complicados con DMG. Finalmente, la exposicion de explantes sanos a
citoquinas pro-inflamatorias, tales como el factor de crecimiento hepatico,
provoca alteraciones en el metabolismo glucidico y lipidico placentario.

En conclusion, hemos descrito que el estrés nutricional materno y la
inflamacion placentaria son dos factores clave que pueden contribuir a la
reprogramacion metabolica fetal in utero. Nuestra investigacion, pone de
manifiesto que la placenta no es un mero espectador pasivo que transporta
nutrientes desde la madre al feto, sino que es un sensor nutricional con
capacidad de adaptacion al exceso nutricional materno.

P0O8. Bioquimica y biologia molecular
de plantas / Biochemistry and
molecular biology of plants

PO8r-1
La inhibicién de la acido graso sintasa activa
la autofagia en el alga modelo Chlamydomonas

reinhardtii
Ascension Andrés Garrido®, Enrique Martinez Force?, José Luis
Crespo Gonzélez

!Instituto de Bioquimica Vegetal y Fotosintesis; Consejo Superior
de Investigaciones Cientificas-Universidad de Sevilla, Sevilla,
ES, ?Instituto de la Grasa; Consejo Superior de Investigaciones
Cientificas, Sevilla, ES

La autofagia es un proceso catabolico de degradacion y reciclado de
componentes celulares internos conservado en eucariotas que se produce
ante un estrés para mantener la homeostasis celular. Chlamydomonas
reinhardtii es un alga verde unicelular ampliamente utilizada en el
laboratorio como organismo modelo fotosintético. Recientemente,
Chlamydomonas ha cobrado un especial interés a nivel biotecnologico
como sistema modelo para el estudio de la produccién de lipidos y
biocombustibles en algas. Dado que la mayor produccion de lipidos se da
en condiciones de activacion de la autofagia, nuestro objetivo ha consistido
en estudiar la relacion entre el metabolismo de lipidos y este proceso
degradativo en Chlamydomonas. Para ello, se ha inactivado la acido
graso sintasa (FAS), empleando cerulenina como inhibidor especifico
de dicha proteina. Los resultados obtenidos indican que la cerulenina
induce la autofagia en células de Chlamydomonas. El analisis completo
de lipidos sobre células tratadas con cerulenina mostraba un pronunciado
descenso en el contenido del glucolipido monogalactosildiacilglicerol
(MGDG), componente mayoritario de la membrana tilacoidal. Estudios
complementarios seflalan que el rendimiento fotosintético, asi como la
abundancia de las proteinas D1 y CP43, componentes esenciales del
PSII, disminuian de forma pronunciada por el tratamiento con cerulenina.
Ademas, se encontré que los niveles de proteinas del cloroplasto que se
activan por estrés, como VIPP1, VIPP2 o HSP70B, asi como la expresion
de genes relacionados con el estrés oxidativo como GS7SI, GPXH y
APXIaumentaban considerablemente en células tratadas con cerulenina.
Estos y otros resultados indican que la inhibicion de la FAS por cerulenina
activa la autofagia en Chlamydomonas como consecuencia de un dafio foto-
oxidativo en el cloroplasto. La elevada conservacion evolutiva tanto de la
autofagia como de las distintas proteinas y genes analizados en este estudio
sugieren que la regulacion de la autofagia por el cloroplasto identificada en
Chlamydomonas podria estar conservada en plantas superiores.

P0O8-2
Molecular recognition of plastocyanins by
photosystem | from the diatom Phaeodactylum
tricornutum and heterologous plastocyanin

expression in the alga chloroplasts

José A. Navarro', Pilar Bernal-Bayard', M.? Carmen Castell’, Javier
Paz-Yepes?, Fernando P. Molina-Heredia', Alejandro Torrado®,
Leonor Puerto-Galan', José M. Ortega’, Mercedes Roncel®, Chris
Bowler?, Manuel Hervas'

!Instituto de Bioquimica Vegetal y Fotosintesis, CSIC y Universidad
de Sevilla, Sevilla, ES, Ecole Normale Supérieure, Institut de
Biologie, Paris, FR

In Phaeodactylum tricornutum, as in most diatom alga, cytochrome ¢
is the only electron donor to photosystem I as they lack plastocyanin
as an alternative electron carrier. We have investigated, by using
laser-flash  absorption spectroscopy, the electron transfer from
different plastocyanins (from cyanobacteria, green alga and plants) to
Phaeodactylum photosystem I, as compared with its own cytochrome c,.
Diatom photosystem I is able to effectively react with eukaryotic acidic
plastocyanins, although with less efficiency than with the native donor.
This efficiency, however, increases in some green alga plastocyanin
mutants mimicking the electrostatics of the interaction site on the diatom
cytochrome ¢,. In addition, we have achieved the expression of a green
alga plastocyanin in Phaeodactylum, the protein being transported into
diatom chloroplasts and correctly processed. These results open the
possibility of a functional electron donor replacement under iron-limiting
conditions, in which cytochrome ¢, expression is restricted.
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PO8r-3 (R08-3)
Rutas de biosintesis de aminoacidos aromaticos

en plantas: importancia, diversidad y evolucion
Fernando de la Torre Fazio, Jorge El-Azaz, Concepcién Avila,
Francisco M. Canovas

Departamento de Biologia Molecular y Bioquimica, Universidad de
Maélaga, Malaga, ES

Los aminoéacidos aromaticos L-triptéfano (Trp), L-fenilalanina (Phe) y
L-tirosina (Tyr) son necesarios para la biosintesis de proteinas en todos los
seres vivos. Los animales no han desarrollado rutas para la sintesis de estos
aminoacidos y por tanto deben adquirirlos en la dieta. En plantas, estos
aminoacidos son precursores para una muy amplia variedad de compuestos
con funciones cruciales para el crecimiento, desarrollo, reproduccion y
resistencia a estrés bidtico y abidtico. El Trp es precursor para la sintesis
de alcaloides, fitoalexinas o la hormona auxina. La Tyr es precursora
de betalainas y quinonas y la Phe de flavonoides, lignanos, lignina,
fenilpropanoides o taninos.

En los Ultimos afios nuestro grupo ha contribuido a esclarecer las rutas
de sintesis de Tyr y Phe en plantas usando para ello las especies Nicotiana
benthamiana 'y Pinus pinaster: En este sentido se ha caracterizado el papel
metabolico fundamental de las enzimas bifuncionales aspartato/prefenato
aminotransferasa en la homeostasis de Phe, Tyr, aspartato y glutamato.
Igualmente se ha demostrado la importancia de estas enzimas para el correcto
crecimiento y desarrollo de las plantas. Paralelamente hemos analizado la
funcion de las enzimas arogenato/prefenato deshidratasas implicadas en la
sintesis de Phe. Estos estudios nos han permitido identificar los dominios
proteicos que determinan la posibilidad de utilizar prefenato como sustrato y
por tanto de participar en una ruta alternativa de sintesis de Phe en plantas. Estos
resultados, en conjunto, nos han permitido establecer un modelo del proceso
evolutivo de las rutas de biosintesis de Phe desde bacterias hasta plantas.

PO8r-4
Spatiotemporal crosstalk of copper homeostasis

and hormones

Lola Pefarrubia Blasco’, Paco Romero®, Angela Carrié-Segui?,
Amparo Andrés-Borderia!, Ana Perea-Garcia’, Joaquin Moreno,
Amparo Sanz®

'Departamento de Bioquimica y Biologia Molecular, Universidad
de Valencia, Burjassot, ES, °Departamento de Biologia Vegetal,
Universidad de Valencia, Burjassot, ES

Copper (Cu) is both an essential nutrient and a toxic element for plants.
Therefore, the expression of Cu homeostasis components has to guarantee
the delivery of Cu to target metalloproteins while avoiding the interference
of potential oxidative damage derived from metal uptake and photosynthetic
reactions during light hours. This timely control improves plant fitness,
and holds biotechnological potential to drive increased crop yields by
matching nutrient availability to growth requirements and at the same time
preventing metal toxicity. Within this context hormonal pathways are under
clock and light control. An in silico search for the previously described
hormone-responsive cis regulatory elements has been performed among the
promoters of the family members from the high-affinity Cu transporters,
termed COPT, in Arabidopsis thaliana and Oryza sativa. Since the ABA-
responsive elements are the most abundant, the relationship between ABA
and Cu homeostasis in Arabidopsis plants has been studied in wild type,
knockout and overexpressing COPT mutants. Putative modulators, such as
the transcription factor HYS, are suggested to participate in this interaction.

Moreover, a model of the effect of putative modulators on target expression
has been developed as a first step to understand the spatiotemporal codes
for metalloprotein regulation in plants. The expression of the Cu deficiency
transcriptional regulator, SPL7, is subjected to diurnal and circadian cycles.
As predicted by the model, SPL7-target genes with oscillating expression
phases coinciding with that of SPL7 showed a maximal induction, indicating
an enhancing effect for synchronous transcription factor and target waves. In
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contrast, genes showing anti-phase oscillations with regard to SPL7 displayed a
minimal, or even opposite, Cu-deficiency regulation, indicating an attenuating
interference between anti-phase transcription factor and target oscillations. Our
aim is to introduce the relevance that these dynamical aspects could have in the
putative mutual influence between hormones and metal homeostasis.

This work has been funded by the Spanish Ministry of Economy and
Competitiveness and FEDER funds (BI02011-24848). PR acknowledges a
Postdoctoral contract and AC and APG a FPI fellowship in the framework
of this project.
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A safeguard mechanism for over-proliferation

during plant vascular development
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To perform a correct vascular development, plants needs to control the
orientation of their cell division. In particular, radial growth of vascular
bundles is largely based on cytokinin-dependent periclinal cell divisions.
Periclinal divisions are controlled by a bHLH heterodimer formed by
TARGET OF MONOPTEROSS (TMO5) and LONESOME HIGHWAY
(LHW), whose activity is necessary and sufficient to stimulate cytokinin
biosynthesis, by the upregulation of LONELY GUY 4 (LOGY).
Overexpression of TMO5 and LHW causes ectopic periclinal divisions and
excessive overproliferation of vascular cells, which indicates the existence
of an unidentified molecular mechanism that restricts the activity of this
complex. Impairment of ACAULISS (ACLS5), a thermospermine synthase,
in the acl5 mutant causes an excess in vascular cell division similar to
TMOS/LHW overexpression, leading to the hypothesis that ACL5 would
participate in the control of TMOS5/LHW activity.

This was the case when we generate an ac/5 [hw double mutant, in which
many of the ACL5 disruption phenotypes as dwarfism, excess of vascular
cells or LOG4 upregulation were relieved.

How can ACLS5, a thermospermine synthase, limit LHW/TMOS activity?
This was answered in a screening of suppressors of the ac/5 mutant, where
we found that mutations in the uORFs of three bHLH transcription factors
called AJAX are able to suppress all the ac/5 mutant phenotype.

An evidence that supports the direct regulation of LHW/TMOS by AJAX is
the physical interaction between LHW and AJAX, that we proved by yeast
two hybrid assays and by immunoprecipitation followed by tandem mass
spectrometry and by FRET-FLIM.

As LOG4 seems to be the main target for the vascular phenotypes we check
that LHW/TMOS is able to upregulated LOG4 in transient expression in
Benthamiana, and the addition of 4J4X2 decreased this upregulation.

To find more 4J4X2 targets we generated a heat shock inducible AJAX2 line
in acl5 background, after heat shock only a few number of genes respond
to the treatment but many of them are involved in vascular development
including LOG4.

P08-6
Aislamiento y expresion del gen del antiportador
Na+/H+ vacuolar, NHX1, en tres especies de

Plantago con distinta tolerancia a la sal
Mohamad Al Hassan®, Enrico Daniso®, Monica Boscaiu?, Oscar
Vicente'
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Un mecanismo general de defensa de las plantas frente al estrés salino se
basa en la hipotesis de compartimentacion de iones, el secuestro de iones
toxicos en la vacuola para evitar sus efectos negativos en el citoplasma. Los
antiportadores Na+/H+ del tonoplasto, codificados por los genes NHX1,
pueden desempenar un papel esencial en este proceso.

Hemos aislado los cDNA completos correspondientes al gen NHX1 de tres
especies del género Plantago —P. crassifolia, P. coronopus'y P. major— por
homologia de secuencia con genes previamente clonados de otras especies.
Se han investigado los patrones de expresion de NHX1 en cada una de las
especies, asi como en Arabidopsis thaliana, en plantas tratadas con 400 mM
NaCl por distintos tiempos, mediante RT-qPCR y utilizando los genes de
actina y tubulina como patrones internos.

Los patrones de expresion de NHX1 dependen de la tolerancia relativa a la sal de
las especies de Plantago investigadas —estimada a partir de su distribucion en la
naturaleza y la inhibicion de su crecimiento en presencia de sal. En P, crassifolia,
la especie mas tolerante, los niveles del mRNA de NHX/ aumentaron ~ 5 veces
durante las primeras 8 h de tratamiento, permaneciendo mas o menos constantes
al menos hasta 24 h (el tiempo mas largo empleado); niveles similares se
alcanzaron en P. coronopus, aunque la induccién de la expresion del gen fue
mas lenta. En la especie mas sensible, P major —al igual que en A. thaliana—no
se detecto activacion de la expresion de NHX1 por NaCl.

Estos resultados apoyan la contribucion del antiportador NHX! a los
mecanismos de tolerancia a la sal en plantas, y confirman la utilidad de
la realizacion de estudios comparativos en especies relacionadas con
diferentes niveles de tolerancia para investigar esos mecanismos.

P08-7 (R08-6)

Retrozymes: non-autonomous retrotransposons
with hammerhead ribozymes that propagate
through circular RNAs

Amelia Cervera, Denisse Urbina, Marcos de la Pefa
IBMCP (CSIC-UPV), Valencia, ES

Catalytic RNAs or ribozymes are regarded as fossils of a pre-biotic RNA
world that have remained in the genomes of modern organisms. Small self-
cleaving RNAs, like the hammerhead ribozyme (HHR), are a family of
simple ribozymes that have been historically considered biological oddities
restricted to some RNA pathogens. Recent data, however, indicate that small
ribozymes are widespread in DNA genomes, although their functions are still
unknown. We herein reveal that HHR sequences in plant genomes form part
of a new family of small non-autonomous retrotransposons with hammerhead
ribozymes, referred to as Retrozymes. These elements contain two Long
Terminal Repeats (LTRs) of ~400 bp, each harbouring a HHR that delimitates
a variable region of ~600-1000 bp with no coding capacity. Plant retrozymes
are actively transcribed, which gives rise to heterogeneous linear and circular
RNAs (circRNAs) that accumulate differentially depending on the tissue
or developmental stage. Sequence analysis of genomic and transcriptomic
retrozymes indicates that they are extremely fast-evolving elements, and share
almost no sequence homology among species except the HHR motif and
two small conserved domains typical of LTR-retrotransposons. Moreover,
we detected the presence of RNAs of both retrozyme polarities, which
suggest that these genome-encoded elements could undergo independent
RNA-RNA rolling-circle replication and evolution, similarly to that of
infectious circRNAs like viroids and viral satellite RNAs. Our work shows
that circRNAs with HHRs are frequent molecules in plant and, most likely,
metazoan transcriptomes, which explains the ubiquity of these genomic
ribozymes. Furthermore, our data confer credence to autonomous replication
events of genome-encoded RNA circles, suggesting not only a possible source
for the emergence of small circRNA pathogens, but also an unnoticed flow of
genetic information from RNA to RNA in eukaryotes.

P08-8
Biochemical characterization of an alkaline
phosphatase linked to the mycelium cell wall of

desert truffle (Terfezia claveryi Chatin)
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Terfezia claveryi is a hypogeous ascomycete which establishes mycorrhizal
symbiosis with plants of the genus Helianthemum. The edible fruiting body of
T. claveryi is one of the most appreciated desert truffles because of its important
gastronomic, nutritional and antioxidant properties, which has led to growing
interest in its cultivation. However, the slow growth of 7. claveryi mycelium
in vitro is a handicap to the massive production of mycorrhizal plants, which is
the first step in desert truffie cultivation. This prompted us to study whether 7
claveryi mycelium might maintain a certain saprophytic capacity when grown
in pure culture, the first step being to identify the enzymes secreted to the culture
medium or associated to the cell wall that are involved in nutrient processing
during this stage. Proteins were extracted from intact mycelium using a high
ionic strength buffer. One of the enzymes identified was an alkaline phosphatase,
which was also present in the liquid culture medium. The activity of this enzyme
was characterized and the pH optimum, effect of substrate concentration,
temperature, EDTA, divalent cations and inhibition by orthovanadate are
described in this communication. One intriguing property of this enzyme is
its extremely high apparent molecular weight, which impairs its activity in a
native PAGE. The polysaccharide content of the extract was also analyzed and
the results obtained suggest that this alkaline phosphatase is bound to certain
polysaccharides of the fungal cell wall. This interaction with polysaccharides
might prevent the enzyme from being diluted into the surrounding environment
and represents a biological advantage for the mycelium.

This study was partially supported by MINECO-FEDER (B10O2013-
45336-R and CGL2011-29816).

P0O8r-9 (R08-7)

Mutantes del PPV afectados en posiciones
susceptibles de fosforilarse en la CP alteran
la infectividad viral en huéspedes herbaceos y

lefiosos

Marta Hervas Garcia, Sandra Martinez Turifio, José de Jesus Pérez
Martinez, Juan Antonio Garcia Alvarez

Centro Nacional de Biotecnologia, Madrid, ES

El virus de la sharka (Plum pox virus, PPV) (género Potyvirus, familia
Potyviridae) es el agente causal de una de las enfermedades mas
perjudiciales para los frutales de hueso. PPV presenta un genoma RNA de
banda simple y polaridad positiva, que se encapsula en varillas flexuosas
formadas por un unico tipo de proteina de cubierta (CP). Su RNA se
traduce en una poliproteina y un producto de salto de fase que se procesan
y dan lugar, al menos, a 11 productos finales.

Estudios previos muestran que la region N-terminal de la CP del PPV
sufre dos tipos de modificaciones postraduccionales (MPT): puede
O-GlcNAcilarse en 7 residuos de treonina y 1 de serina y fosforilarse en
4 residuos de serina. Ensayos recientes apuntan a la existencia de cierto
“dialogo” entre estas MPT en la CP del PPV, sugiriendo que ambas
modificaciones podrian promover cambios dinamicos que modularian
distintas funciones de la proteina.

Con objeto de examinar la relevancia de la fosforilacion en el desarrollo
de la infeccion viral, se utilizo un clon infeccioso del PPV para obtener
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mutantes puntuales y multiples afectados en serinas susceptibles de
fosforilarse (S25, S81, S101 y S118). A fin de anular la capacidad
de fosforilacion, se realizaron cambios de Ser a Ala; y para emular
fosforilaciones constitutivas, de Ser a Asp. Para cada mutante se analiz6 la
infectividad, movimiento y acumulacion viral en Prunus persica (huésped
natural del PPV) y en diversos huéspedes experimentales.

Los resultados indican que mutaciones puntuales en residuos de Ser
propensos a fosforilarse, tanto si impiden como si mimetizan la fosforilacion,
no alteran la infeccion viral en los huéspedes ensayados. El resultado fue
similar cambiando por Ala las cuatro Ser, lo que podria anular la capacidad
de fosforilarse de la CP. Por el contrario, la imitacion de fosforilacion por
mutaciones a Asp si afectd negativamente a la infeccion viral, mitigandola
en huéspedes herbaceos e impidiéndola sisttmicamente en P. persica. Estos
efectos no se revirtieron cuando se introdujeron cambios adicionales de Asp
a Asn para recobrar la carga neta en la region N-terminal de la CP.

P08-10
Metabolismo del carbono y del nitrégeno en
las faner6gamas marinas Posidonia oceanica
y Cymodocea nodosa en relacion con la

halotolerancia
Anna Maria Ortola Garcia
Universidad Politécnica de Valencia, Valencia, ES

La deficiencia hidrica es un problema creciente en areas de la costa
mediterranea. La desalacion de agua de mar es una alternativa a tales
deficiencias, pero el vertido de sus aguas de rechazo o salmuera genera
un gran impacto ambiental sobre las praderas de fanerégamas marinas,
localizadas en areas superficiales y poco distantes de la costa. Posidonia
oceanica, fanerégama marina endémica del mar Mediterraneo, es una
especie altamente sensible a los aumentos de salinidad, siendo sustituida
en praderas degradadas por la fanerogama Cymodocea nodosa, especie
considerada mas resistente y halotolerante.

El objetivo de este trabajo es comparar el metabolismo del carbono y
del nitrégeno entre Posidonia oceanica (L.) Delile y Cymodocea nodosa
(Ucria) Ascherson, para poder comprender desde un punto de vista
metabolico su diferente grado de tolerancia a los ambientes salinos. El
estudio se lleva a cabo con plantas muestreadas en una pradera mixta de
ambas especies en el litoral de Dénia (Marina Alta, Alacant).

La mayor concentracion de carbohidratos se localiza en el rizoma, en
donde la actividad de los enzimas sacarosa fosfato sintasa (SPS) y sacarosa
sintetasa (SS) es mas elevada. Cymodocea acumula sacarosa, el aztcar de
transporte por el floema, mientras que Posidonia almidon.

La actividad glutamato sintasa (GOGAT) y gutamina sintetasa (GS),
enzimas implicados en el metabolismo del glutamato, aminoacido
que interviene en la formacion de muchos aminoacidos, es mayor en
Cymodocea, que presenta una menor concentracion de aminoacidos libres,
indicando su incorporacion a los tejidos.

La concentracion de pigmentos clorofilicos y de iones CI" i Na™ es mayor
en Cymodocea. Estos ltimos contribuyen a aumentar la tolerancia a la
salinidad participando en la osmorregulacion celular.

De los resultados obtenidos se deduce que la mayor tolerancia observada
a los cambios ambientales por Cymodocea nodosa reside en una mejor
adecuacion de su metabolismo para hacer frente al estrés.

P08-11
Analysis of a-dioxygenase-1 and WRKY53
gene expression in response to biotic or abiotic

stresses in tomato plants

Inmaculada Garcia Robles', Omar Ruiz Rivero', M? José Lépez
Galiano!, Amparo Consuelo Martinez Ramirez!, Gemma Camafies?,
Pilar Garcia Agustin?, Carmen Gonzalez Bosch®, Carolina Rausell’,
M? Dolores Real®
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Plants have evolved a number of strategies to limit invasion and propagation
of microbial pathogens and to cope with continuous exposure to abiotic
stresses in their natural environment. Emerging evidence suggests that
hormone signaling pathways regulated by abscisic acid (ABA), salicylic
acid (SA), jasmonic acid (JA) and ethylene (ET), as well as reactive oxygen
species (ROS) signaling pathways, play not only key roles in specific stresses
but also are involved in crosstalk between stress signaling pathways . We
previously obtained the proteomic, transcriptomic and metabolomic profiling
of tomato plants upon Botrytis cinerea infection and we identified several
biomolecules that accumulated in response to specific biotic and abiotic
stresses as well as others in response to a broad spectrum of stresses. Based
on this knowledge, we have selected the following genes: DES (divinyl ether
synthase), DOX-1 (o-dioxygenase-1), WRKY33, WRKY39, WRKY53, and
WRKY?75. Here, we analyzed their expression in tomato plants in response
to biotic and abiotic stresses. Quantitative RT-PCR results supported the
contribution of DOX-1 gene to plant defense against herbivorous insect
attack. We also provided data which indicate a differential WRKY53 gene
expression, showing induction upon biotic stress (herbivorous insect
wounding) and repression upon abiotic stress (drought, heat).

P08-12
Caracterizacion funcional de proteinas de la

familia p24 en Arabidopsis thaliana

Noelia Pastor Cantizano, César Bernat Silvestre, Fernando Aniento
Company, Maria Jesls Marcote Zaragoza

Universidad de Valencia, Burjassot, ES

Las proteinas de la familia p24 son proteinas de membrana de tipo I localizadas
en los compartimentos de la via secretora temprana, reticulo endoplasmico (ER)
y aparato de Golgi, y en vesiculas recubiertas de proteinas COPI y COPII, que
permiten su transporte bidireccional entre ambos compartimentos. Pueden ser
clasificadas, por homologia de secuencia, en cuatro subfamilias, p24o., p24p,
p24y y p243. En contraste con animales y hongos, en plantas solo existen
miembros de las subfamilias p24f y p24d. Concretamente, en Arabidopsis
existen 9 proteinas de la subfamilia p243 y 2 proteinas de la subfamilia p24p.
Las proteinas de la familia p24 son putativos receptores de carga soluble en el
transporte en la via secretora, posiblemente implicadas en el control de calidad
durante el trafico de proteinas, la organizacion de los sitios de salida del ER o la
biogénesis y mantenimiento de la estructura del aparato de Golgi. Sin embargo,
sus funciones en plantas son esencialmente desconocidas. Recientemente
hemos demostrado que las proteinas p24d facilitan el reclutado del receptor
K/HDEL ERD2 en vesiculas COPI para su transporte desde el Golgi hacia el
ER, permitiendo la recuperacion de ligandos K/HDEL residentes en el ER en
Arabidopsis. Para la caracterizacion funcional de las proteinas de la familia p24
en Arabidopsis se han realizado estrategias tanto de pérdida como de ganancia de
funcion. Se han obtenido mutantes nulos o de expresion disminuida de cada una
de las proteinas p24, asi como mutantes multiples de varias proteinas p243. Se ha
iniciado la caracterizacion de estos mutantes, incluyendo su anélisis fenotipico,
el analisis por microscopia confocal laser utilizando marcadores de diferentes
compartimentos de la via secretora y el analisis por microscopia electronica.

P08r-13
Caracterizacion de plantas transgénicas de
tomate Nagl frente a diferentes infecciones
patogénicas
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Lopez-Gresa, Ismael Rodrigo Bravo, José Maria Bellés Albert,
Vicente Conejero Tomés, Purificacion Lisén Parraga
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En su entorno natural, las plantas interactiian con una amplia variedad
de patogenos, como bacterias, virus y viroides. Para reconocer y hacer
frente a estos agentes patogénicos, las plantas han desarrollado multiples
mecanismos que se activan por la accion de compuestos que actuan como
moléculas sefial. Entre ellos, el acido salicilico (SA) desempena un papel
fundamental en la respuesta defensiva de las plantas. Asimismo, el acido
gentisico (GA), derivado metabdlico del SA, se perfila como una molécula
sefial complementaria al SA en infecciones sistémicas de tipo compatible.
En la interaccion compatible no se produce el reconocimiento del patdogeno
y se desarrolla la enfermedad en la planta.

Con el fin de contribuir al estudio del papel del GA en la respuesta defensiva,
en nuestro laboratorio se generaron las plantas transgénicas de tomate Nagl,
empleando como fondo genético la variedad ‘Moneymaker’ (Hernandez,
2010). Estas plantas son incapaces de acumular GA al convertirlo en maleil-
piruvato. El objetivo del presente trabajo es caracterizar las plantas Nagl frente
a diferentes infecciones patogénicas de tipo compatible. En la infeccion con el
Viroide de la Exocortis de los Citricos (CEVd), en las plantas transgénicas se
observo una menor acumulacién de GA asi como una mayor susceptibilidad
respecto a las plantas control. Por otra parte, plantas Nagl infectadas con la
bacteria Pseudomonas syringae pv. tomato, acumularon una menor cantidad
de GA y presentaron un crecimiento bacteriano inferior en comparacion con
las plantas control. Nuestros resultados ponen de manifiesto la importancia del
GA en la respuesta defensiva de las plantas frente a infecciones patogénicas.

P08-14
Dissecting the rod-like secondary structure of
a viroid RNA in vivo by selective 2’-hydroxyl

acylation analyzed by primer extension (SHAPE)
Amparo Lépez Carrasco’, Ricardo Flores Pedauyé?
ICSIC - IBMCP, Valencia, ES, IBMCP, Valencia, ES

Having just a non-protein-coding circular RNA genome of minimal size
(ca. 250-400 nt), viroids rely on sequence/structural motifs for being replicated
and spread in their host plants, and for circumventing the defensive response
they mount. These sequence/structural motifs are embedded in compact
secondary structures, the elucidation of which is crucial for getting insights into
how they determine function. Viroid RNA structure has been essentially tackled
in silico, with algorithms searching for the secondary structures of minimal free
energy, and in vitro, by probing in solution with RNases and bisulphite and,
more recently, by selective 2’-hydroxyl acylation analyzed by primer extension
(SHAPE), which interrogates local backbone RNA flexibility at single-nucleotide
resolution. /n vivo approaches at this resolution level have not yet been assayed.
After having determined by SHAPE the secondary structure of potato spindle
tuber viroid (PSTVd) in vitro, which results in a rod-like conformation wherein
double-stranded segments are flanked by seemingly disordered loops, we have
applied this methodology in vivo following a modification reported recently. We
have confirmed that a similar, but not identical, rod-like conformation exists in
PSTVd-infected leaves, with the differences observed in some regions being
most likely due to interactions with proteins or to changes in secondary structure
promoted by other factors in the in vivo habitat. This result, which is important
because all previous evidence in this respect is indirect, also alerts against
extrapolating results in vitro (in a protein-free medium) to the situation existing
in vivo. We are currently confirming our results with other primers to get a more
fine dissection of the in vivo folding of PSTVd RNA.

PO8r-15
Estudio del papel de compuestos volatiles de
tomate en la defensa frente a una infeccién

bacteriana

Elias Kabbas Pifango, Laura Campos Beneyto, Purificacién Lison
Péarraga, José Maria Bellés Albert, Ismael Rodrigo Bravo, Vicente
Conejero Tomas, M? Pilar Lépez-Gresa

Instituto de Biologia Molecular y Celular de Plantas (UPV),
Valencia, ES

En respuesta a diferentes tipos de estrés, tanto abidtico como bidtico,
las plantas sintetizan proteinas y compuestos de defensa muy diversos.
Estos compuestos pueden ejercer funciones directas, como antioxidantes
0 antimicrobianos, o actuar indirectamente, sefializando la respuesta
defensiva. Se ha descrito que ciertos compuestos organicos volatiles
(VOC) pertenecen a este grupo.

En nuestro laboratorio (Ruiz, 2013) se realizo un estudio metaboldémico
diferencial de la respuesta defensiva de plantas de tomate variedad ‘Rio
Grande’ infectadas con dos cepas de la bacteria Pseudomonas syringae
pv. tomato DC3000. Esta variedad de tomate posee el gen de resistencia
Pto, capaz de reconocer el correspondiente gen de avirulencia bacteriano
AvrPto. La interaccion que se produce es incompatible o compatible segtin
la bacteria empleada sea portadora (4vrPto) o no (A4vrPto) del gen de
avirulencia. Partiendo de este estudio comparativo, el objetivo del presente
trabajo es analizar la funcion defensiva de cuatro VOC que se emiten de
forma diferencial: (E)-2-hexenal, hexanal, linalool y a-terpineol.

Para estudiar el papel defensivo directo de estos VOC, evaluamos su
actividad antibiodtica frente a la cepa bacteriana A4vrPto. También se
analizo su papel defensivo indirecto, estudiando la induccion de genes
y proteinas defensivas tras el tratamiento con VOC. Concretamente, se
observo la activacion de la resistencia frente a la infeccion bacteriana en
plantas de tomate tratadas con a-terpineol. Esta induccion de resistencia
por a-terpineol podria estar relacionada con la alteracion de los niveles
de etileno y el posible cierre estomatico, detectados tras el tratamiento.
Los resultados obtenidos sugieren que los compuestos volatiles analizados
podrian actuar como metabolitos defensivos.

P08-16
Modulacion del enzima malico-NADP de
Arabidopsis thaliana mediante modificaciones

post-traduccionales mediadas por déxido nitrico
Juan Carlos Begara Morales', Beatriz Sanchez Calvo’, Marfa Victoria
Rodriguez Gémez', Mounira Chaki', Javier Lépez Jaramillo?, Capilla
Mata Pérez!, Raquel Valderrama Rodriguez', Francisco Luque
Vazquez', Maria de las Nieves Padilla Serrano’, Jesus Fierro Risco',
Francisco Javier Corpas Aguirre®, Juan Bautista Barroso Albarracin’
IUniversidad de Jaén, Jaén, ES, ?Universidad de Granada, Granada,
ES, *Estacién Experimental de Zaidin, Consejo Superior de
Investigaciones Cientificas (EEZ-CSIC), Granada, ES

El oxido nitrico (NO), es una molécula involucrada en diferentes tipos
de respuestas fisiologicas de las plantas a situaciones de estrés, actuando
principalmente a través de modificaciones postraduccionales (NO-PTM) como
la S-nitrosilacion y la nitracién de tirosinas, que pueden alterar la funcionalidad
de las proteinas afectadas. Se han descrito un elevado nimero de proteinas
nitradas y S-nitrosiladas implicadas en un amplio abanico de procesos en
organismos vegetales, lo que sugiere un papel clave de estas NO-PTM en la
bioquimica y fisiologia vegetal. Sin embargo, es escasa la informacion acerca
de la modulacion por NO de los sistemas generadores de NADPH, un cofactor
clave en la homeostasis redox celular. En este sentido, el presente estudio
describe por primera vez el efecto de las modificaciones post-traduccionales
mediadas por 6xido nitrico sobre la actividad y la estructura del enzima malico
(EM-NADP) de Arabidopsis thaliana, una proteina implicada en la generacion
de NADPH. Los resultados confirman que el peroxinitrito (ONOO) y el
S-nitrosoglutation (GSNO) inhiben la actividad de la proteina recombinante
EM2-NADP citosélica de Arabidopsis thaliana debido a procesos de nitracion
y S-nitrosilacion. Los estudios mediante espectrometria de masas de la
proteina nitrada y el analisis in silico de la secuencia, indicaron que la Tyr-99,
Cys-264 y Cys-551 son los residuos implicados en la modulacion negativa de
la actividad EM-NADP por NO-PTM al dificultar la correcta interaccion entre
el sustrato (L-malato) y el sitio activo, ejerciendo asi un impacto negativo en la
produccion de NADPH a partir del EM-NADP.
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P08-17 (R08-2)
Responses to vegetation proximity in Arabidopsis
thaliana: comparative analyses between different

developmental stages

Irma Roig Villanova, Jaime F. Martinez Garcia

Centre for Research in Agricultural Genomics (CRAG), Cerdanyola
del Vallés, Barcelona, ES

In nature, plants send light signals to each other that inform of their close
presence. In response to vegetation proximity, plants have evolved to
either tolerate or avoid shade. Shade-avoiding species, like Arabidopsis
thaliana, generally adapt their development by inducing hypocotyl, stem
and petiole elongation, apical dominance and flowering, and/or decreasing
leaf expansion and yield. For many years our laboratory has analyzed the
molecular mechanisms and components with a role in regulating the SAS
response of the seedling hypocotyls of Arabidopsis and their participation
in the transcriptional networks that mediate this process. Recently, we
have started to characterize the developmental changes occurring in the
reproductive tissues of Arabidopsis plants in response to shade, as well
as investigating the genetic components and molecular mechanisms that
participate in this regulatory network. A comparative analysis of these two
processes will allow us to identify specific and common factors for the
control of shade-induced responses during plant development. The last
advances will be presented in this communication.

PO8r-18
Absence of Cu-Zn-superoxide dismutase BCSOD1
reduces Botrytis cinerea virulence in Arabidopsis
and in tomato plants, which reveals interplay

among ROS, callose and signaling pathways

Jaime Lépez Cruz', Oscar Crespo-Salvador!, Emma Fernandez-Crespo?,
Pilar Garcia-Agustin®, Carmen Gonzalez-Bosch®

'Department of Biochemistry and Molecular Biology, University

of Valencia, IATA (CSIC), Paterna, Valencia, ES, ?Biochemistry

and Biotechnology Laboratory, Plant Physiology Area, Department
CAMN, University Jaume |, Castellén, ES

The reactive oxygen species (ROS) play a protective role and act as signaling
compounds in plants. The necrotrophic pathogens can produce ROS to
contribute to the oxidative imbalance in plants that benefits the colonization
process. Previously, we demonstrated that tomato plants infected with
Botrytis cinerea accumulated ROS and callose, along with the induction of
genes involved in defense, signaling and oxidative metabolism [1]. Here, we
studied the infection phenotype of the B. cinerea Abcsodl strain [2] in both
tomato and Arabidopsis plants. This mutant lacks bcsod !, which encodes the
superoxide dismutase Cu-Zn-SOD. This enzyme catalyzes the conversion
of superoxide ion (O,) into hydrogen peroxide (H,0,). Abcsodl displayed a
reduced virulence compared to the wild type (B05.10) in both species. Plants
infected with Abcsod! accumulated less H,O, and a higher amount of O, in
the infection area than those infected with B05.10. This supports that SOD1 is
a major player in formation of peroxide in plant. The infection with Abcsod]
increased callose, a plant defensive polymer. The early induction of the callose
synthase gene PMR4 suggests that changes in ROS alter plant responses
leading to a reduced virulence of Botrytis. Genes and metabolites involved
in signaling and in the response to oxidative stress also significantly altered in
response to Abcsod 1. This supports the connection between ROS homeostasis
and the virulence of B. cinerea in Arabidopsis and in tomato plants.

References

[1] Finiti I, Leyva MO, Vicedo B, Gémez-Pastor R, Lopez-Cruz J, Garcia-
Agustin P, Real MD, Gonzalez-Bosch C: Mol Plant Pathol 2014; 15: 550-62.
[2] Rolke Y, Liu S, Quidde T, Williamson B, Schouten B, Weltring KM,
Siewers V, Tenberge KB, Tudzynski B, Tudzynski P: Mol Plant Pathol
2014; 5: 17-27.
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P08-19
El gen HYDRA controla el proceso de
esporogénesis y participa en el cuajado del fruto

en tomate

Pilar Rojas Gracia®, Ménica Medina®, Edelin Roque®, Rim Hamza,
Benito Pineda?, Teresa Antén?, Vicente Moreno?, Trinidad Angosto®,
Fernando Pérez-Martin®, Rafael Lozano®, Luis Cafias®, José Pio
Beltran', Maria Concepcién Gomez Mena®

IGrupo de Biologia y Biotecnologia del Desarrollo Reproductivo.
IBMCP, Valencia, ES, °Grupo de Cultivo in vitro y Mejora Vegetal.
IBMCP, Valencia, ES, *Grupo de Genética y Fisiologia del Desarrollo
Vegetal. Universidad de Almeria, Almeria, ES

El desarrollo del fruto puede ocasionalmente tener lugar en ausencia de la
polinizacion y fertilizacion, generando frutos sin semillas (partenocarpicos).
La partenocarpia es un caracter importante para la industria agroalimentaria
para obtener nuevas variedades de frutos sin semillas y también como
estrategia para mejorar la tasa de cuajado en condiciones ambientales
desfavorables de humedad y temperatura. En nuestro laboratorio se demostro
que la ablacion temprana de las anteras desencadena el desarrollo prematuro
del ovario no polinizado en plantas de tomate con la consecuente formacion
de frutos partenocarpicos (Roque ez al. 2007; Medina et al. 2013).

Con objeto de entender mejor las bases moleculares del proceso de
partenocarpia ligado a androesterilidad nos propusimos caracterizar un
mutante estéril de tomate que desarrolla frutos sin semillas. Este mutante,
al que denominamos Aydra muestra anteras planas que no producen polen y
6vulos con desarrollo incompleto. A pesar de la ausencia de gametos estas
plantas producen pequeiios frutos sin semillas. Este fenotipo sugiere que el
desarrollo de los gametos regula negativamente el crecimiento del ovario
no polinizado. Se ha abordado el clonaje del gen HYDRA mediante mapeo
posicional y hemos identificado un gen candidato que presenta mutaciones
responsables del fenotipo observado. Diversos analisis de expresion
confirman la funcion de este gen en el proceso de esporogénesis.

El mutante presenta una alteracion en el transporte polar de auxinas durante
el desarrollo de la flor en las etapas previas a la antesis. Esta alteracion
conlleva la activacion de la ruta de sefializacion por auxinas en los estambres
y una distorsion en el patron de localizacion de la hormona dentro del ovario.
La pérdida de los gradientes de auxinas en el ovario podria ser la causa de
la ausencia de gametofitos y del desarrollo partenocarpico del fruto. En
resumen, nuestros datos sugieren la existencia de factores que reprimen el
desarrollo del ovario no polinizado y que estos factores posiblemente se
originan durante el proceso de gametogénesis en esta especie.

PO8r-20 (RO8-5)
Presencia endégena de acido nitro-linolénico en

el aceite de oliva virgen extra

Capilla Mata Pérez, Maria de las Nieves Padilla Serrano, Juan
Carlos Begara Morales, Beatriz Sanchez Calvo, Jaime Jiménez Ruiz,
JesUs Fierro Risco, Raquel Valderrama Rodriguez, Juan Bautista
Barroso Albarracin

Universidad de Jaén, Jaén, ES

Los acidos grasos nitrados (NO,-FA) se generan de forma natural como
consecuencia de la reaccion del oxido nitrico (NO) con diferentes tipos
de acidos grasos no saturados. Actualmente, estos NO,-FA se consideran
novedosas moléculas sefalizadoras que median un amplio abanico de
respuestas celulares en sistemas animales. Sin embargo, en plantas es escasa
la informacion sobre la presencia y la funcion de estos lipidos nitrados. De
hecho, se ha descrito unicamente la presencia endégena de acido nitro-
linoleico conjugado en aceite de oliva virgen extra (AOVE). Por otra parte,
el AOVE es la principal fuente de 4cidos grasos de la dieta mediterranea,
habiéndose establecido que promueve respuesta antiinflamatoria y
beneficios clinicos a través de mecanismos pobremente definidos.

En este sentido, el presente estudio describe por primera vez la deteccion y
caracterizacion del contenido endogeno de acido nitro-linolénico (NO,-Ln) en



Valencia 2015

Pésters / Posters

AOVE procedentes de frutos de olivo de las variedades picual y arbequina
con diferente estado de maduracion. Paralelamente, se analizé el contenido
en NO,-Ln en la pulpa y la semilla de los frutos a lo largo del proceso de
maduracion.

Los resultados obtenidos mediante espectrometria de masas de triple
cuadrupolo (LC-MS/MS) establecen un contenido maximo de NO,-Ln
en la variedad picual a las 28 semanas después de la floracion (SDF),
mientras que en la variedad de arbequina se obtuvo a las 31 SDF. Ademas,
el contenido de este acido graso nitrado fue significativamente mas elevado
en la pulpa que en la semilla de los frutos de ambas variedades. Por lo
tanto, este es el primer estudio que identifica la presencia de NO,-Ln en
AOVE y que confirma que tanto las aceitunas como el AOVE constituyen
una fuente y reserva metabolica de NO,-FA.

P08-21
La presencia de un dominio proteico conservado
en todas las plantas es esencial para una ruta

alternativa de biosintesis de fenilalanina

Jorge El-Azaz Ciudad, Fernando de la Torre Fazio, Concepcién Avila
Séaez, Francisco M. Canovas Ramos

Universidad de Mélaga, Méalaga, ES

En las plantas, la fenilalanina desempefia una importante funcion tanto como
componente de las proteinas como precursor de la sintesis de fenilpropanoides,
una amplia familia de metabolitos secundarios. La fenilalanina es sintetizada
en los cloroplastos a partir de L-arogenato por la actividad arogenato
deshidratasa (ADT). Recientemente se ha propuesto la existencia en plantas
de una ruta alternativa de biosintesis de Phe, que emplearia fenilpiruvato
como intermediario, de manera similar a como ocurre en la gran mayoria
de microorganismos. Esta ruta requeriria la enzima prefenato deshidratasa
(PDT). Diferentes trabajos apuntan a que dicha actividad enzimatica es
realizada por las mismas proteinas que las ADT: de esta forma, se ha descrito
que en Arabidopsis thaliana 2 de las 6 ADT son bifuncionales, presentando
tanto actividad ADT como PDT in vitro.

Mediante analisis filogenético y complementacion funcional en levaduras,
hemos identificado la existencia de al menos dos genes de Pinus pinaster
codificantes de proteinas bifuncionales con actividad ADT/PDT. El analisis
comparativo de estas secuencias, conjuntamente con experimentos de
mutagénesis dirigida, ha permitido identificar un dominio de 22 aminoacidos
en la region C-terminal que confiere actividad PDT a estas enzimas. Hemos
denominado PAC (PDT Activity Conferring) a este dominio. Pueden
encontrarse enzimas ADT con el dominio PAC en todos los linajes de plantas
terrestres, ademas de en algas verdes, algas rojas y glaucofitas, los tres linajes
evolutivos que surgieron de la adquisicion de los cloroplastos.

Estos resultados sugieren que la actividad PDT, y por tanto la capacidad de
sintetizar Phe a través de fenilpiruvato, se ha conservado durante la evolucion
de las plantas y sus ancestros. La posibilidad de sintetizar Phe a través de
dos rutas diferentes podria haber desempefiado una importante funcion en la
evolucion y regulacion del metabolismo secundario en plantas.

P08-22 (R08-4)
An Arabidopsis soluble chloroplast proteomic
analysis reveals the participation of the Executer

pathway in response to increased light conditions
Estefania Uberegui', Michael Hall?, Oscar Lorenzo®, Wolfgang P.
Schroder?, Ménica Balsera®

TIRNASA-CSIC, Salamanca, ES, ?Umea University, Umea, SE,
SCIALE-USAL, Salamanca, ES

During evolution, plants have developed an intricate network of signalling
pathways to trigger physiological responses as a consequence of diverse
environmental stimuli. Because light availability is one of the key factors
that modulates acclimation strategies and defence reactions in plants, we aim

to analyse how plants adapt to their environment by studying the chloroplast
proteome response to a perturbation in light intensity, which promotes ROS
production but would not result in oxidative stress or cell death.

The Executer] and Executer2 proteins have been shown to play a fundamental
role in the signalling pathway mediated by singlet oxygen in chloroplast;
nonetheless, not much is known yet about their specific activity and features.
Here, a differential-expression proteomics approach was used to analyse the
impact of light on chloroplast protein abundance in two T-DNA insertional
knockout lines (EX7 and EX2). Our study showed changes in abundance
of several photosynthesis- and carbon metabolism-related proteins as well
as proteins involved in plastid mRNA processing, among others. A good
correlation between executer mutants and the changes occurring after
exposure of wild-type plants at a moderate light intensity in the time frame
of hours was inferred. It is suggested that Executer proteins participate in
signalling in Arabidopsis under growth light conditions, and in the regulation
of the response to environmental cues such as light acclimation, likely to
avoid the misexpression of defence programs.

P08r-23
Implicacion de las enzimas polifosfato quinasas
en la resistencia a agentes estresantes en

Corynebacterium glutamicum

Alfonso Gonzalez Rubio, José Antonio Gil Santos, Luis Mariano
Mateos Delgado, Almudena Fernandez Villadangos
Universidad de Ledn, Ledn, ES

Corynebacterium glutamicum es el microorganismo modelo, al ser inocuo,
para estudiar los mecanismos responsables de que otras bacterias de su grupo
sean patogenas: Mycobacterium tuberculosis, C. diphtheriae,... causantes de
importantes enfermedades en el hombre. En muchas bacterias, se ha visto la
importancia de los granulos de polifosfato en la resistencia a determinados
agentes quimicos (metales pesados, agentes oxidantes, antibidticos) y fisicos
(luz ultravioleta, alta temperatura). Para la formacion de estos granulos, que
aparecen en todos los seres vivos, participan muchas enzimas, la mayoria
desconocidas hasta ahora, pero las principales son las polifosfato quinasas
(PPK). Hay varios tipos de PPKs, pudiendo aparecer incluso distintos tipos
dentro de lamisma bacteria. C. glutamicum presenta 2 tipos: PPK2Ay PPK2B,
codificadas por los genes ppk2A y ppk2B respectivamente. De esta manera, se
estudi6 el efecto que presentaban estas enzimas en la resistencia de la especie
C. glutamicum a diferentes agentes estresantes. Para ello, se construyeron
diferentes mutantes: mutantes simples con el gen ppk24 o el gen ppk2B
interrumpido, mutantes dobles con los dos genes anteriores interrumpidos a
la vez, asi como mutantes complementados y superexpresados de esos genes.
De esta manera se observd que estas enzimas participan en la resistencia
ante H,0, y pueden tener un efecto en la supervivencia ante elevados niveles
de Cu*", Co®" y NaClO. Concretamente se vio mayor susceptibilidad en los
ensayos de resistencia en el mutante con el gen ppk2B interrumpido, lo que
indica una mayor actividad de la enzima PPK2B.

P09. Biotecnologia molecular /
Molecular biotechnology

P09-1 (R09-2)
Ingenieria metabdlica en la ruta de isoprenoides
de microorganismos para producir monoterpenos

aromaticos de origen vegetal

Margarita Orejas Suarez

Instituto de Agroquimica y Tecnologia de Alimentos - Consejo
Superior de Investigaciones Cientificas (IATA-CSIC), Valencia, ES
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Los isoprenoides constituyen una fascinante familia de compuestos
(>50.000) que se encuentran en todos los seres vivos donde desempefian
importantes funciones celulares y ecologicas, y que tienen diversas
aplicaciones. A veces son dificiles de sintetizar quimicamente y
complicados de extraer de las fuentes originales, por lo que existe un
creciente interés para su produccidn en microorganismos. A pesar de
la gran variabilidad, todos se sintetizan por condensaciones sucesivas
del isopentenil pirofosfato (IPP) y su isémero dimetilalil pirofosfato
(DMAPP) que resultan en la formacion de los tres sustratos (GPP, FPP y
GGPP; geranil-, farnesil- y geranilgeranil pirofosfato) que seran utilizados
por distintas terpeno sintasas para sintetizar terpenos mas complejos. Los
monoterpenos (~1000) son conocidos como componentes de los aceites
esenciales de las plantas, y por tanto tienen un gran valor econdémico
como aditivos aromaticos; ademas poseen propiedades antimicrobianas,
antioxidantes, y otras beneficiosas para la salud. En algunos vinos también
juegan un papel destacado al contribuir al caracter varietal.

En este trabajo hemos caracterizado y mejorado, mediante técnicas de
ingenieria metabolica, la capacidad inherente que tiene S. cerevisiae para la
produccion heterdloga de monoterpenos, tanto en condiciones de laboratorio
como en microvinificaciones. Entre los resultados mas destacados estan la
seleccion de una cepa vinica industrial por su mayor capacidad para producir
estos metabolitos y la mejora de dicha produccion mediante la sobreexpresion
desregulada de la enzima Hmglp (cataliza la formacion del acido mevalonico),
del gen IDII (codifica IPP isomerasa, que cataliza la isomerizacion de IPP y
DMAPP) y la manipulacion de la actividad FPP sintasa.

Los trabajos del grupo estan financiados por proyectos de la DGICYT
incluido el actual AGL2011-29925.

PO9r-2 (R09-3)
Analisis de la selectividad para células tumorales
de variantes citotdxicas de la ribonucleasa

pancreatica humana dirigidas a nicleo

Gloria Garcia-Galindo, Jessica Castro, Marc Ribd, Maria Vilanova,
Antoni Benito

Laboratorio de Ingenieria de Proteinas, Departamento de Biologia,
Universidad de Girona, Girona, ES

Nuestro grupo de investigacion ha desarrollado diferentes variantes citotoxicas
de la ribonucleasa pancreatica humana dirigidas a nucleo (ND-RNasas).
Estas ND-RNasas contienen una o mas sefiales de localizacion nuclear (NLS)
que las dirigen a este compartimiento celular donde no existen mecanismos
para inhibir su actividad ribonucleolitica. Entre las que presentan mayor
citotoxicidad destacan PES y NLSPES, por ser citotoxicas para un amplio
panel de lineas celulares tumorales. En este trabajo se ha estudiado la
selectividad de PES y NLSPES para células tumorales. Con este proposito, se
ha determinado la citotoxicidad de ambas RNasas en cuatro lineas celulares no
tumorales (HaCaT, CCD-18Co, HEK-293 y 1BR.3.G) y se ha comparado con
la citotoxicidad presentada en células tumorales. Asimismo, se ha estudiado el
mecanismo molecular promovido por ambas RNasas, especificamente en la
linea CCD-18Co. Para ello, se ha investigado su efecto sobre la distribucion
del ciclo celular y sobre los mecanismos de muerte celular, como la activacion
de distintas caspasas y la expresion de diversas proteinas involucradas en la
apoptosis y el ciclo celular. Los resultados muestran que ambas RNasas son
citotoxicas para células no tumorales solo a altas concentraciones. Ademas, su
actividad no genera cambios en la distribucion de las fases del ciclo celular,
en contraposicion con lo que ocurre en células tumorales. La muerte celular
se produce mediante apoptosis a través de la activacion de las procaspasas-3,
-8 y -9. Cabe destacar que el efecto producido por NLSPES sobre la expresion
de proteinas relacionadas con el ciclo celular en células no tumorales es mayor
que el mostrado por PES5. El patron de expresion de proteinas involucradas en
la apoptosis y el ciclo celular difiere del inducido en las células tumorales. Estas
diferencias constituyen la base que explica la selectividad de estas ND-RNasas.

Financiado por los proyectos BFU2009-06935 y B102013-43517 del
MINECO y SING12/0 de la UdG.
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PO9r-3
Biotransformacién de esteroides con Aspergillus

nidulans y otras especies flngicas

Lidia Ortega de los Rios, José Maria Luengo Rodriguez, José Manuel
Fernédndez Cafi6n

Universidad de Ledn, Ledn, ES

Hoy en dia, los esteroides entrafian un gran valor farmacéutico y comercial
debido a sus propiedades antiinflamatorias, anticonceptivas, anabolizantes o
inmunosupresoras, que hacen que este grupo de sustancias sean aplicables
a un gran numero de enfermedades o dolencias comunes. Por este motivo,
es importante maximizar la rentabilidad de su obtencion, donde el uso
de microorganismos capaces de realizar modificaciones quimicas sobre
precursores mas simples juega un papel destacado. En este sentido, se
ha procedido al estudio de la capacidad de biotransformacion del hongo
Aspergillus nidulans sobre distintos esteroides en presencia de glucosa
como fuente de carbono. Se ha observado, por analisis con HPLC, que este
hongo es capaz de hacer modificaciones interesantes desde el punto de vista
farmacéutico, entre las que destaca la 11-alfa-hidroxilacion sobre el anillo de
ciclopentanoperhidrofenantreno puesto que dota a las moléculas que lo poseen
de la propiedad antiinflamatoria. Asimismo, se esta estudiando paralelamente
la capacidad de biotransformacion de otros hongos como Curvularia lunata
en el que esta descrito la presencia de una 11-beta-hidroxilasa. Este trabajo se
centrara en el estudio de las biotransformaciones que son capaces de realizar
tanto A. nidulans como C. lunata con el fin de clonar aquellas enzimas que
tengan especial interés para la industria farmacéutica.

PO9r-4
Catabolismo de aminoacidos en Pseudomonas

putida U: deriva metabdlica

Manuel de la Torre Garcia, José L. Gdbmez-Botran, Mario Arcos, José
M. Fernandez-Cafién, Elias R. Olivera, José M. Luengo

Universidad de Ledn, Ledn, ES

Las aminas biogénicas son compuestos nitrogenados formados generalmente
por la descarboxilacion microbiana de sus aminodcidos precursores.
Este proceso es dependiente de la cepa bacteriana, del nivel de actividad
descarboxilasica y de la disponibilidad de sustrato. Pseudomonas putida
U es capaz de degradar 2-feniletilamina, tiramina, triptamina, histamina
y cadaverina, todas ellas aminas biogénicas, debido a su gran versatilidad
metabolica y fisiologica. Debido a la gran plasticidad de su metabolismo, se
ha utilizado este microorganismo en procesos de ingenieria metabolica para,
mediante la expresion de genes de otras bacterias, conducir la degradacion de
tirosina y de histidina a través de rutas metabodlicas usualmente no utilizadas
para este fin por la bacteria objeto de estudio. Para ello se ha clonado en
P, putida U el gen que codifica una tirosin descarboxilasa en Lactoccocus
lactis con el fin de reconducir la degradacion de tirosina a través de la ruta
degradativa de la tiramina. También se ha expresado en este microorganismo
el gen que codifica una histidin descarboxilasa de Enterobacter aerogenes
para desviar la degradacion de histidina a través de la ruta catabolica de
histamina utilizada por P. putida U. La clonacion de estos genes en mutantes
afectados especificamente en la degradacion de tirosina o histidina permite
el crecimiento de estas cepas en medio minimo suplementado con alguno de
estos aminoacidos como tnica fuente de carbono.

P09-5 (R09-6)
Lab-scale production of biodiesel by Candida
antarctica lipase B immobilized on magnetic

nanoparticles (mCLEASs)

Enrique A. Picd, Jone |. Otsoa-Txintxetru, Maria J. Llama, Juan L. Serra
Enzyme and Cell Technology Group, Department of Biochemistry
and Molecular Biology, Faculty of Science and Technology,
University of the Basque Country (UPV/EHU), Leioa, ES
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Biodiesel is a mixture of long chain fatty acid esters obtained from animal
fats and vegetable or microalgae oils which shows similar physicochemical
and energetic characteristics than conventional diesel. Biodiesel can
be produced by an enzymatic reaction catalyzed by Candida antarctica
lipase B (CALB), a commercially available lipase which catalyzes trans/
esterification reactions in nonaqueous media.

Recently, we have developed a novel and robust biocatalyst by covalently
cross-linking insolubilized enzyme aggregates of CALB with magnetic
nanoparticles (MNPs). The resulting magnetic Cross-Linked Enzyme
Aggregates (mCLEAs) of lipase combine the benefits of conventional
CLEAs and the superparamagnetic character of MNPs, i.e., high activity
and stability and easy recovery of the biocatalyst for its reuse.

The aim of this work was the scale-up production of biodiesel in the lab-
scale reaching reaction volumes of up 50 mL. Transesterification reactions
were catalyzed by mCLEAs of CALB using olive oil as model substrate.
The reaction progress was assessed both by high performance liquid
chromatography (HPLC) and thin layer chromatography (TLC). Developed
plates were then digitalized and their images analyzed using the “TLC
Analyzer” software. Different experimental conditions, such as optimal
biocatalyst concentration at different volumes, type and mode of agitation,
and the addition of methanol or water to the reaction mixture were studied.
The obtained results suggest that mCLEAs is a promising novel biocatalyst
of interest to catalyze the production of second generation biodiesel using
recycled frying-oils or inedible vegetable oils.

Work supported by the MINECO (CTQ2011-25052) and UPV/EHU
(GIU11/25 and GIU14/32).

PO9r-6
La pérdida de funciéon de PhaCl es un
mecanismo de supervivencia que contrarresta
el estrés causado por la sobreproduccion

de poli-3-hidroxialcanoatos en Pseudomonas
putida AfadBA

M. Carmen Humanes, José |. Obeso, Beatriz Maestro, Jestus M.
Sanz, Elias R. Olivera, José M. Luengo
Universidad de Ledn, Ledn, ES

El mutante de Pseudomonas putida U AfadBA (PpAfadBA) —sobreproductor
de poli-3-hidroxialkanoato (PHA)- carece de los genes que codifican la ruta
principal de B-oxidacion (FadBA). Esta cepa acumula grandes cantidades de
bioplastico cuando es cultivada en medios quimicamente definidos conteniendo
precursores de PHA (diversos acidos n-alcanoicos o n-aril-alcanoicos) y una
fuente de carbono adicional. En medios que contienen glucosa o 4-hidroxi-
fenilacetato, el mutante no acumula pléstico y crece en la misma media que
la cepa wild type (Pseudomonas putida U). Sin embargo, cuando la fuente de
carbono es octanoato, el crecimiento se ve seriamente perjudicado, sugiriendo
que en PpAfadBA, el desequilibrio resultante de la baja tasa de -oxidacion
y la acumulacion de bioplastico provoca un estrés fisiologico severo. Aqui,
mostramos que PpAfadBA contrarresta este ultimo efecto mediante un
mecanismo de supervivencia que conlleva la introduccion de mutaciones
espontaneas que bloquean la acumulacion de PHA. Sorprendentemente, el
analisis del cluster completo pha revela que las mutaciones ocurren solo en el
gen que codifica una de las polimerasas (phaCl) y que la pérdida de la funcion
PhaCl es suficiente para impedir la sintesis de PHA. En este trabajo se analiza
y discute el efecto causado por estas mutaciones sobre la estructura de PhaCl
y la existencia de interacciones proteina-proteina (PhaC1-PhaC2) que explican
la funcionalidad del sistema de polimerizacion.

P09-7
Harvesting of Chlorella vulgaris cells using

magnetic nanoparticles
Teresa Garcia-Barcena, Jone |. Otsoa-Txintxetru, Maria J. Llama,
Juan L. Serra

Enzyme and Cell Technology Group, Department of Biochemistry
and Molecular Biology, Faculty of Science and Technology,
University of the Basque Country (UPV/EHU), Leioa, Bilbao, ES

The interest in microalgae has risen considerably in the last decade, primarily
for the production of biofuels as an alternative to fossil fuels used today.
Currently, microalgae biomass can be envisaged not only as a source of
raw materials to obtain biofuels, but also, even after its delipidization it can
constitute an useful source to obtain a number of bioproducts of interest in the
pharmaceutical, food, cosmetics and fine chemicals sectors, among others.
In recent years technologies for intensive cultivation of microalgae in
both open systems and tubular photobioreactors have been developed. The
large volume of the cultures obtained has necessitated the development of
various methods for harvesting microalgal biomass, such as centrifugation,
flocculation and filtration, all aimed to optimize the process reducing
energy and economic costs.

In this work the use of magnetic nanoparticles (MNPs) of magnetite, either
naked and coated by -OH groups or functionalized with -NH, groups, to
harvest cells of C. vulgaris is proposed. It consists in a physicochemical
adsorption process among microalgae surface groups and those of MNPs
mediated by polar and ionic interaction forces. To find the best conditions
for the cells adsorption we have varied both the MNPs and cells amount, as
well as the volume of the medium used.

Furthermore, in order to facilitate the release of the cytoplasm content of
microalgal biomass we used enzyme treatment with Tirichoderma reesei
cellulase to degrade cell walls. These results, although preliminary, indicate
that the use of MNPs of magnetite and cellulase can be envisaged as promising
tools to harvest microalgal cells from cultures and facilitate its rupture.

Work supported by the MINECO (CTQ2011-25052), the Basque
Government (SAIOTEK S-PE12UN041) and UPV/EHU (GIU11/25 and
GIU14/32).

P09-8
Desarrollo de inmunoensayos para la
monitorizacion de la biodisponibilidad e

inmunogenicidad del farmaco golimumab

Sergio Martin Gonzalez', Rosaura Navarro Lobato?, Ainhoa Ruiz del
Agua®

'Progenika Biopharma. A Grifols Company, Edif. 504, Parque
Tecnoldgico de Bizkaia, Derio, ES; Departamento de Fisiologia,
Facultad de Medicina y Odontologia, UPV/EHU, Leioa, ES,
?Departamento de Fisiologia, Facultad de Medicina y Odontologia,
UPV/EHU, Leioa, ES, *Progenika Biopharma. A Grifols Company,
Edif. 504, Parque Tecnoldgico de Bizkaia, Derio, ES

Las enfermedades autoinmunes son enfermedades inflamatorias de caracter
cronico. Entre los tratamientos mas novedosos se encuentran los farmacos
biologicos como golimumab (GLM), aprobado para artritis reumatoide,
artritis psoriasica, espondilitis anquilosante y colitis ulcerosa. GLM es un
anticuerpo monoclonal totalmente humano, sin embargo es potencialmente
inmunogénico y puede inducir la formacién de anticuerpos anti-GLM lo
que podria a su vez reducir la eficacia del tratamiento y conducir, incluso,
a una pérdida total de respuesta clinica. La monitorizacion de GLM y de
anticuerpos anti-GLM podria permitir una anticipacion de los fallos de
respuesta y proporcionar tratamientos personalizados. El objetivo de este
estudio es la obtencion de los anticuerpos monoclonales anti-GLM para
el desarrollo de un inmunoensayo con el que poder determinar los niveles
de GLM vy la obtencién de controles positivos para el desarrollo de un
inmunoensayo que permita determinar los niveles de anticuerpos anti-
GLM. Para la cuantificacion de GLM, mediante ELISA de captura, se
desarrollaron un total de 28 anticuerpos monoclonales mediante técnicas
de recombinacion genética en fagos. En base a los ratios sefal/ruido
conseguidos y la minima reactividad frente a otras moléculas interferentes
e inmunocomplejos de hTNFo-GLM, se preseleccionaron 16 de esos
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28 anticuerpos. En el cribado y seleccion del anticuerpo de deteccion por
ELISA de captura, el candidato 6ptimo fue el niimero 8 por proporcionar
un mayor ratio sefial/ruido (ratio=49, ruido=0,049 UA). El ensayo de
inmunogenicidad, mediante ELISA tipo puente, reveld que los anticuerpos
policlonales anti-GLM obtenidos a partir de conejos inmunizados con GLM
presentaban especificidad de union a GLM al contrario que otros anticuerpos
y moléculas presentes, ratificando su validez como controles positivos de
ensayo. Los anticuerpos policlonales anti-GLM fueron purificados del
suero inmune de conejo por cromatografia de afinidad con unas eficiencias
de acoplamiento de GLM y de union de anticuerpos anti-GLM del 99,9%
y 99,7%, respectivamente, y un rendimiento de elucion del 21%. En el
analisis de pureza por SDS-PAGE se encontraron 2 unicas bandas de 50 kDa
y 25 kDa que corresponderian, respectivamente, a las cadenas pesadas y
ligeras del anticuerpo IgG1 anti-GLM. La afinidad especifica por GLM de
los anticuerpos purificados se confirmé por Western blot. A la vista de los
resultados, se concluye que es posible la utilizacion de técnicas sencillas
como el ELISA, con requerimientos minimos de infraestructura y personal,
para la monitorizacion de niveles de GLM y anticuerpos anti-GLM. Ademas,
los anticuerpos policlonales generados por inmunizacion de animales con un
farmaco especifico pueden ser utilizados como controles positivos en dichos
ensayos de inmunogenicidad y las técnicas cromatograficas son adecuadas
para comprobar la especificidad de union de los anticuerpos al farmaco.

Financiacion: Progenika Biopharma, A Grifols Company, Convocatoria
ZabaldUZ, UPV/EHU, Departamento de Educacion, Universidades e
Investigacion del Gobierno Vasco, Ref. IT687-13.

P09r-9
KstD2 es la Unica isoenzima de Rhodococcus
ruber Chol-4 que revierte la mutacién de stdH
en Pseudomonas putida DOC21

Estefania Merino’, Alvaro Barrientos’, Laura Fernandez de las
Heras?, Juan Perera?, Juana M. Navarro Llorens?, Elfas R. Olivera’,
José M. Luengo*

'Departamento de Biologia Molecular, Facultad de Biologia y
Veterinaria, Universidad de Leén, Ledn, ES, °Departamento de
Bioquimica y Biologia Molecular, Facultad de Biologia, Universidad
Complutense de Madrid, Madrid, ES

Pseudomonas putida DOC21 es una bacteria gramnegativa capaz de asimilar
una gran cantidad de compuestos esteroideos. El analisis de los genes implicados
en el catabolismo de esteroides en este microorganismo reveld que uno de ellos,
stdH, codifica una 3-cetosteroide-A1-deshidrogenasa. P. putida DOC21AstdH,
un mutante que ha perdido la capacidad de degradar completamente esteroides,
acumula 4-androsten-3,17-diona (o alguno de sus derivados), lo que sugiere
que StdH cataliza la deshidrogenacion del anillo A de los esteroides. Cuando
en este mutante obtenido mediante delecion se expresa en trans el gen mutado,
el transformante recupera el fenotipo silvestre, siendo capaz de asimilar
correctamente los compuestos esteroideos. Este mismo efecto, restauracion de
la capacidad degradativa de compuestos esteroides, se observa al expresar el
gen ortdlogo Rhodococcus ruber Chol-4 que codifica la enzima KstD2. En
R. ruber, Chol-4 se ha descrito la presencia de tres isoenzimas con capacidad
de introducir la insaturacion en los compuestos esteroideos, KstD1, la citada
KstD2 y KstD3. Sin embargo, la expresion en trans de los genes kstD/ y de
kstD3 de R. ruber Chol-4 en la cepa P. putida DOC21 AstdH no permitio la
recuperacion fenotipica silvestre de dicho mutante.

P09-10
Clonacion, expresion, purificacion e
inmunogenicidad de la proteina MAP3773c

con actividad metalorreguladora

Bertha Landeros Sanchez’, José Angel Gutierrez-Pabello?, Lilia
Angélica Hurtado Ayala', Mirna del Carmen Brito Perea’, Zeila
Yazmin Paez Hernandez', Vanessa Martinez L6épez!
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IFacultad de Ciencias Quimicas e Ingenieria, Universidad Auténoma
de Baja California, Tijuana, MX, ?Facultad de Ciencias Veterinarias
y Zootecnia, Universidad Nacional Auténoma de México, Distrito
Federal, MX

Introduccion: MAP3773c es una proteina hipotética con actividad
metaloreguladora, que se encuentra en Mycobacterium avium subsp.
paratuberculosis (MAP), causante de la enfermedad de John o
paratuberculosis, se localiza en una isla de patogenicidad de 38 Kb, y se
cree que regula la expresion de proteinas implicadas en el metabolismo y
almacenamiento de hierro, en respuesta al estrés oxidativo y los determinantes
de virulencia de las bacterias patogenas.

Objetivo: Realizar la clonacion, expresion, purificacion e inmunogenicidad
de la proteina MAP3773c en el vector de expresion pRSET-A, asi como su
actividad metalorreguladora.

Materiales y métodos: En este trabajo presentamos la amplificacion la
secuencia de MAP3773c¢ de MAP de la cepa (ATCC 19698), la clonacion del
gen en un plasmido TOPO pCR 2.1 y pRSET-A, utilizando E.coli, asi como
la expresion de la proteina por induccion con IPTG 1mM. Para demostrar
su actividad metalorreguladora se indujo la expresion de la proteina en
medio con hierro (FeNTA), a diferentes concentraciones y en mezcla de
inductores IPTG y FeNTA. La expresion de la proteina se demostrd con
un Western blotting utilizando anticuerpos antihistag. Posteriormente la
proteina se purifico y secuencié por EM. Realizamos la inmunizacion de
ratones BALB/c y conejos.

Resultados: La expresion de la proteina se determind con anticuerpos
antihistag, revelandose bandas de 17, 34 y 51 kDa. Para el caso de las
expresiones con hierro (FeNTA) se observo una expresion creciente,
manteniéndose a 150 uM, de igual forma para la expresion con IPTG y
FeNTA 150 uM, se observo una notable expresion en las tres formas, pero
mas marcada para 34 kDa. La proteina purificada fue identificada como
MAP3773c. La proteina MAP3773c resulto inmunogénica en sueros de
ratones y conejos inmunizados.

Conclusiones: En este trabajo demostramos que la proteina MAP3773c¢
de MAP tiene una actividad metalorreguladora, y que posiblemente es
un blanco para la elaboracion de una vacuna para la enfermedad de John,
dentro de otras cualidades que seran discutidas.

P09-11
Study of the role of Escherichia coli tricarboxylic
acid (TCA) cycle related genes in the synthesis of
hydrogen and ethanol using glycerol as the main

carbon source

Antonio Valle Gallardo, Gema Cabrera Revuelta, Domingo Cantero
Moreno, Jorge Bolivar Pérez

Universidad de Cadiz, Puerto Real, Cadiz, ES

Bioenergy, which includes biodiesel, hydrogen and bioethanol, has
emerged as a more environmentally friendly alternative to fossil fuels.
However, the low price of glycerol feed-stocks generated from the
biodiesel industry has become a burden to this industry. A feasible
alternative is the microbial biotransformation of waste glycerol to
hydrogen and ethanol, due to this process is less energy-intensive, and
more sustainable and eco-friendly than fossil fuels. Escherichia coli is
a very promising microorganism for glycerol utilization and it is also
commonly used for metabolic engineering in industrial applications.
Due to the importance of the central carbon metabolism in hydrogen
and ethanol synthesis, the tricarboxylic acid (TCA) cycle, which is split
into two branches in anaerobiosis, and others related reactions were
studied in this work. In this study E. coli single null mutant strains of
the enzymes involved in these pathways were grown in a glycerol-based
medium and the concentrations of ethanol, hydrogen and glycerol were
analysed. It was found that the reductive branch of the TCA cycle is
susceptible to manipulation by genetic modification in order to obtain
higher ethanol and H, yields. It was also revealed that the mutant of
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the putative C4 dicarboxylate transporter DcuD improved the target
product yields.

P09-12 (R09-7)
Biofilms bacterianos en la interaccion mutualista
microbio-planta: del laboratorio a la aplicacion

agrobiotecnoldgica

Diego Francisco Romero Hinojosa

Instituto de Hortofruticultura Subtropical y Mediterranea “La
Mayora” (IHSM-UMA-CSIC), Departamento de Microbiologia,
Facultad de Ciencias, Universidad de Malaga, Malaga, ES

Las bacterias son conocidas como microbios unicelulares y ubicuos, y casi
con toda seguridad por su implicacion en las multiples enfermedades que
afectan a organismos “superiores” como humanos o plantas. Este Gltimo
aspecto enmascara sin embargo un hecho: gracias a la mayoria de estas
bacterias que viven en estrecha asociacion con nosotros, predominan los
organismos sanos frente a los enfermos. En este trabajo por tanto, nos
vamos a centrar en el estudio de las llamadas bacterias beneficiosas y de su
contribucion a la salud de las plantas, en el marco de lo que se ha dado a
conocer como agricultura sostenible.

A pesar de su condicion unicelular, muchas especies bacterianas
desarrollan una forma de vida en sociedad denominada biofilms. Estas son
comunidades que crecen en asociacion con superficies bidticas o abidticas,
y los estudios de laboratorio han demostrado que son el resultado de un
programa de desarrollo que implica: sefializacion, diferenciacion celular y
sintesis de una matriz extracelular, en fin, como los tejidos de “organismos
superiores”. La matriz extracelular es quizas el elemento mas fascinante
del biofilm: regula el sefializacion celular y el flujo de nutrientes, protege
a las células del ambiente, y da estructura y robustez a toda la comunidad
bacteriana. Todo ello la ha convertido en el foco de atencion del estudio
de los biofilms, con el objeto de determinar su composicion y la forma en
que se ensambla.

Bacillus subtilis y especies relacionadas tienen la capacidad de formar
esporas, un elegante proceso de diferenciacion celular por el que una célula
madre da lugar a una célula hija (endospora) en su interior. Por este motivo,
ha sido usada como modelo en estudios de regulacion génica, y biologia
celular bacteriana. En estos estudios ademas se vio que la ruta génica
que regula la formacion de la espora esta conectada con la formacion de
biofilms, y de su estudio se han obtenido resultados fascinantes acerca de
los distintos aspectos que rigen este programa de desarrollo. Uno de los
resultados mas llamativos ha sido la presencia de proteinas de tipo amiloide
en su matriz extracelular, proteinas que forman fibras que conectan a unas
células con otras, y con propiedades bioquimicas y morfologicas similares
a las responsables de amiloidosis en humanos.

Si bien, estos estudios han demostrado la relevancia de los biofilms en
el laboratorio, queda por ver su implicacion en la Naturaleza. Nosotros
hemos aislado dos cepas de Bacillus que contribuyen a la salud de la
planta mediante: i) el antagonismo directo del patdgeno, ii) la induccion
de la defensa innata de la planta, o iii) la promocion del crecimiento de
la planta. Los estudios genomicos apuntan a la existencia de una amplia
gama de “clusters” de genes dedicados a la produccion de metabolitos
secundarios, como por ejemplo los lipopéptidos, moléculas con actividad
antimicrobiana (iturinas, y fengicinas) o implicados en la formacion de
biofilms (surfactina), dos actividades intimamente ligadas en el eficiente
control de las enfermedades. En contraprestacion, hoy sabemos que ciertos
acidos organicos producidos por las plantas promueven la produccion de
moléculas tan importantes como la surfactina y por tanto la formacion de
biofilms y la colonizacion de la planta. Todos los resultados apuntan por
tanto, a una implicacion de los biofilms en la contribucién de Bacillus a
la salud de las plantas y a la existencia de una comunicacion fluida entre
ambos que lleve a un beneficio mutuo.

Queda por ver qué otros secretos esconden estos genomas y qué impacto
puedan tener en la actividad de control, supervivencia o comunicacion con
la planta huésped. La historia continuara.

P09-13
Degradacién de acidos biliares y de testosterona

en Pseudomonas putida DOC21: participacion de
los genes stdMNO en la produccion de piruvato y

propionil-CoA a partir de esteroides

Elias Rodriguez Olivera, Sixto Aquino, Estefania Merino Garcia,
José Maria Luengo Rodriguez

Universidad de Ledn, Ledn, ES

Pseudomonas putida DOC21 fue aislada en nuestro laboratorio en virtud
de su capacidad para catabolizar, en condiciones de aerobiosis, acidos
biliares, testosterona y 4-androsten-3,17-diona. Se han aislado, mediante la
insercion transposicional del transposon Tn5, varios mutantes que nos han
permitido identificar los genes que participan en la ruta catabolica, asi como
proponer una ruta para el catabolismo de dichos compuestos. En esta ruta,
la degradacion de los écidos biliates se inicia con la oxidacion del grupo
hidroxilo con configuracion o originando un grupo ceto. Posteriormente se
produce el acortamiento de la cadena lateral presente en el carbono 17 de estos
compuestos mediante un mecanismo semejante a una f3-oxidacion implicando
intermediarios activados como tioésteres de CoA. Simultanecamente, se
introduce una insaturaciéon en posicion 4 de la molécula dando lugar a
4-androsten-3,17-diona o derivados hidroxilados de la misma (dependiendo
del acido biliar de partida). Esta molécula es el punto de convergencia en
la degradacion de testosterona y de la propia 4-androsten-3,17-diona. La
introduccion de una segunda insaturacion en posicion 1 y la hidroxilacion
en posicion 9 conlleva la apertura del anillo B y la aromatizacion del anillo
A, el cual, tras ser hidroxilado sufre una meta-apertura generando como
intermediario acido 4,5-9,10-diseco-3-hidroxi-5,9,17-trioxoandrosta-1(10),2-
dien-4-oico (o sus correspondientes derivados hidroxilados). La ruptura de este
compuesto por una hidrolasa especifica da lugar a 3ao.-H-40.(3’-propanoato)-
7af-metilhexahidro-1,5-indanodiona (HIP) (o sus derivados hidroxilados)
y a acido 2-hidroxi-hexa-2,4-dienoico. Aun se desconoce como tiene lugar
la degradacion del HIP. En la degradacion de testosterona por Comamonas
testosteroni se han descrito tres genes, tesEFG, que codifican funciones que
llevan a cabo la transformacion del acido 2-hidroxi-hexa-2,4-dienoico en
piruvato y propionil-CoA. Una busqueda en el genoma de P. putida DOC21
nos ha permitido identificar tres genes, stdMNO, que presentan homologia con
los identificados en Comamonas. Para vincular especificamente estos genes
con el catabolismo de los 4cidos biliares y de la testosterona, se ha procedido
a la mutacién especifica de cada uno de estos genes y a la caracterizacion
bioquimica y fisiologica de estos mutantes.

P09-14
Optimizacién del proceso productivo de la
enzima a-galactosidasa de Saccharomyces

cerevisiae

Maria E. Alvarez Cao, M? Isabel Gonzalez Siso, Manuel Becerra
Fernandez'

Grupo EXPRELA, Centro de Investigacions Cientificas Avanzadas
(CICA), Departamento de Bioloxia Celular e Molecular, Facultade
de Ciencias, Universidade da Corufia, A Corufia, ES

La actividad catalitica de la enzima a-galactosidasa (EC 3.2.1.22)
presenta gran interés biotecnologico ya que permite hidrolizar los enlaces
glicosidicos presentes en galacto-oligosacaridos y galactomananos
poliméricos asi como en gliicidos como la estaquiosa, rafinosa y melibiosa.
Aplicaciones como la mejora de la cristalizacion del azcar de mesa y de la
asimilacion de carbohidratos complejos en alimentacion humana y animal,
o la reutilizacion de productos de desecho industrial para la produccion de
etanol la identifican como una enzima muy versatil.

La o-galactosidasa de S. cerevisiae es una proteina extracelular que
posee gran estabilidad a temperatura ambiente, lo que permite su
produccion a un alto rendimiento sin necesidad de utilizar técnicas de
purificacion que encarecen la obtencion del producto final. Teniendo en

93



Pasters / Posters

XXXVIII Congreso SEBBM

cuenta que la cantidad de enzima que libera la célula al exterior esta muy
influenciada por el ambiente que la rodea, se realizé un disefo factorial
2*, segun una modificacion del modelo experimental Box-Wilson [1],
para evaluar la influencia de cuatro variables: aireacion, concentracion
de fuente de carbono, pH y tiempo de crecimiento, y sus interacciones
sobre la produccion extracelular de una o-galactosidasa recombinante de
S. cerevisiae. El modelo obtenido presenta un R-cuadrado que explica el
84,64% de la variabilidad en la actividad de la a-galactosidasa extracelular
y los valores predichos por el modelo se ajustan adecuadamente a los
valores observados al 95% de nivel de confianza.

Ademas, dado que S. cerevisiae también secreta al medio extracelular gran
cantidad de la proteina nativa invertasa, la utilizacion del producto final,
compuesto principalmente por o-galactosidasa, puede estar restringido
en muchas de las aplicaciones, como en el caso de la industria azucarera.
Por ello, se decidio deleccionar el gen SUC2, que codifica para la enzima
invertasa, con la intencion de crear un mutante de S. cerevisiae no productor
de invertasa y obtener un producto final libre de invertasa a bajo coste de
produccion para su uso a nivel industrial.

Referencias
[1] Biotechnol Bioeng 1992; 40: 1085-91.
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Determinantes moleculares de la eficiencia
tecnolégica de las levaduras vinicas en la

produccion de levadura seca activa

Esther Gamero Sandemetrio®, Max Torrellas Marco?, Cecilia Picazo
Campos?, Helena Orozco Valverde?, Agustin Aranda Fernandez’,
Rocio Gémez Pastor?, Emilia Matallana Redondo?®

'Departamento de Biotecnologia, Instituto de Agroquimica y
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de Bioquimica i Biologia Molecular, Universitat de Valencia,

vy Departamento de Biotecnologia, Instituto de Agroquimica y
Tecnologia de Alimentos, CSIC, Paterna, Valencia, ES

La capacidad de las levaduras vinicas para adaptar su metabolismo en
respuesta a las condiciones ambientales adversas propias de los procesos
industriales en los que participan es critica para su eficiencia tecnologica. Tanto
la fermentacion alcoholica del mosto de uva durante la vinificaciéon como la
produccion de levadura seca activa (LSA) imponen condiciones de estrés
que afectan a su viabilidad y a su vitalidad, comprometiendo su rendimiento.
En los tltimos afos, nuestro trabajo se ha centrado en la caracterizacion de
la respuesta a estrés oxidativo, dado que es la causa principal de dafio celular
y de pérdida de eficiencia fermentativa a lo largo de los procesos industriales
mencionados, con el objetivo de disefiar estrategias de mejora biotecnologica
y de seleccion de cepas. Para ello se han utilizado cepas de levaduras vinicas,
tanto naturales como genéticamente modificadas, pertenecientes a la especie
S. cerevisiae, asi como otras especies Saccharomyces y no-Saccharomyces,
de gran interés en la industria enoldgica por su contribucion a las propiedades
organolépticas del vino. La respuesta a estrés oxidativo de estas levaduras
se ha estudiado en simulaciones a escala de laboratorio de los procesos
industriales de vinificacion y de propagacion y desecacion de la biomasa de
levadura para la obtencion de LSA.

El analisis de diferencias a nivel de expresion génica, la cuantificacion de
actividades enzimaticas y de metabolitos antioxidantes, la determinacion de
dafios moleculares intracelulares y el analisis del estado redox con sondas
fluorescentes en cepas que presentan un amplio rango de eficiencias en la
produccion de LSA, ha permitido la seleccion de 4 parametros facilmente
determinables que permiten predecir la eficiencia en la produccion de LSA
de una cepa vinica. Ademas se ha analizado la capacidad fermentativa de
la LSA obtenida en presencia de distintos antioxidantes y se han analizado
sus efectos protectores a nivel molecular.
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Funcion de Sch9p en la longevidad
y en el metabolismo y la produccion del glicerol

en condiciones de vinificacién

Beatriz Vallejo Estara’, Cecilia Picazo Campos', Emilia Matallana
Redondo®, Agustin Aranda Fernandez?, Helena Orozco Valverde®
!Departamento de Bioquimica y Biologia Molecular, Universidad
de Valencia, y Departamento de Biotecnologia, Instituto de
Agroquimica y Tecnologia de Alimentos, CSIC, Paterna, Valencia,
ES, ?Departamento de Biotecnologia, Instituto de Agroquimica y
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En la levadura Saccharomyces cerevisiae, TOR/Sch9 es una de las rutas
de sefializacion por nutrientes que modula, bajo condiciones de restriccion
dietaria, los efectos de la longevidad cronoldgica actuando como regulador
central del crecimiento celular y como sensor de nutrientes. Por ello, es
interesante investigar los mecanismos moleculares que se ven afectados
al inhibir de la ruta TOR/Sch9, como por ejemplo las rutas implicadas en
la sintesis de glicerol ya que resultados preliminares han mostrado que un
mutante sch9A, ademas de presentar una longevidad mayor en condiciones
de crecimiento de laboratorio, tiene una concentracion de glicerol elevada
Seglin los resultados obtenidos mediante arrays de RNA, el mutante
sch9A presenta una mayor expresion de genes relacionados con la sintesis
de aminoacidos y una menor expresion de genes relacionados con los
peroxisomas en condiciones de vinificacion. Sin embargo, no presenta
alteraciones en los niveles de expresion de los genes relacionados con la
biosintesis de glicerol, lo que sugiere que la concentracion elevada de
glicerol podria producirse como consecuencia de una mayor estabilidad
de la enzima, en ocasiones proporcionada por una localizacion subcelular
determinada. En concreto, los niveles de glicerol 3-fosfato deshidrogenasa
(Gpdlp), enzima principal encargada de la sintesis de glicerol, son mayores
en el mutante sch9A y presenta una localizacion peroxisomal, pudiendo ser
dicha localizacion una explicacion a la concentracion elevada de glicerol en
dicho mutante. También se ha observado, mediante experimentos de estrés
en el mutante sch9A, que el glicerol no protege frente a todo tipo de estreses.
Los resultados obtenidos muestran que la ruta TOR/Sch9 permite integrar
la sefial de fuente de nitrogeno y coordinarla con la obtenida por otras vias
para poder responder adecuadamente a las condiciones del medio ambiente.

P09-17
Funcién de la proteina de unién a mRNA Publp
en la produccion de glicerol y la tolerancia a

estrés durante la vinificacion

Helena Orozco', Ana Sepulveda’, Cecilia Picazo', Beatriz Vallejo',
Emilia Matallana®, Agustin Aranda®

IUniversitat de Valéncia, Valencia, ES, ?IATA (CSIC), Paterna,
Valencia, ES

Alcanzar niveles optimos de glicerol es un reto de la industria vitivinicola
porque es un metabolito clave que otorga el cuerpo y mejora el aroma
del vino. Ademas de su importante papel biotecnoldgico en la mejora de
las caracteristicas organolépticas del vino, este polialcohol tiene un papel
esencial a nivel fisiologico, ya que mejora la tolerancia a diversos tipos de
estrés que tienen lugar durante el proceso de vinificacion, como el estrés
osmotico y el oxidativo. También contribuye al equilibro redox y promueve
la longevidad celular. Junto con el etanol y el dioxido de carbono, el glicerol
es el principal producto de la fermentacion alcoholica y su produccion varia
dependiendo de los cambios metabdlicos que ocurren durante la respuesta
a estrés. El elevado nimero de estudios encaminados al aumento en la
produccion de glicerol por parte de las levaduras vinicas pone de manifiesto
la gran importancia que tiene la obtencion de cepas industriales que aumenten
su produccion. El glicerol se produce a partir de intermediarios glicoliticos
por la accion del enzima glicerol 3-fosfato deshidrogenasa (codificado por
los genes GPDI y GPD?2). En este trabajo se demuestra que la proteina de
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uniéon a mRNA Publp regula la sintesis de glicerol actuando sobre los niveles
de Gpdlp y por ello afectando a su actividad. Sin embargo Publp no regula
los niveles de mRNA de dicho enzima. El aumento de actividad y de niveles
de Gpdlp que presenta el mutante de PUBI parece estar relacionado con
su reclutamiento en peroxisomas, los cuales se demuestra que se forman
durante el proceso de vinificacion. La elevada acumulacion de glicerol en
el mutante pubIA podria explicar su mayor tolerancia a estrés y su elevada
longevidad al final de la vinificacion.

P09-18
Las proteinas FUR (ferric uptake regulator) de
cianobacterias: potenciales aplicaciones en

biotecnologia

Violeta Calvo-Sein Echaluce!, Andrés Gonzélez Rodriguez’, Laura
Botello-Morte!, M. Carmen Pallarés Matute®, Ana Isabel Lostao?,
M. Teresa Bes Fustero’, M. Luisa Peleato Sanchez', Maria F. Fillat
Castejon’

'Departamento de Bioquimica y Biologia Molecular y Celular e
Instituto de Biocomputacion y Fisica de Sistemas Complejos.
Universidad de Zaragoza, Zaragoza, ES, °Instituto de Nanociencia
de Aragon. Universidad de Zaragoza, Zaragoza, ES

Las cianobacterias son los tinicos procariotas que realizan la fotosintesis
oxigénica y por ello presentan unos requerimientos de hierro un orden de
magnitud superior a los de bacterias heterotrofas. Por otra parte, la generacion
de especies reactivas de oxigeno es inherente a su metabolismo fotosintético,
siendo las cadenas de transporte fotosintético de electrones especialmente
sensibles al estrés oxidativo. Las proteinas FUR (ferric uptake regulator)
constituyen una superfamilia de reguladores transcripcionales bacterianos
que responden a la disponibilidad de diversos metales divalentes y el estrés
generado por peroxidos. La cianobacteria fijadora de nitrogeno Anabaena
PCC 7120 expresa tres paralogos FUR llamados FurA, FurB (Zur) y FurC.
FurA coordina la homeostasis de hierro con la respuesta a ROS, mientras que
Zur controla la incorporacion de Zn*‘y su expresion confiere a la cianobacteria
una mayor tolerancia al estrés oxidativo. Tanto FurA como Zur de Anabaena
presentan unas caracteristicas particulares que estan ausentes en las proteinas
de organismos heter6trofos, por lo que las hace unas buenas candidatas para
explorar potenciales aplicaciones en biotecnologia. La expresion de FurA es
esencial para la diferenciacion del heterocisto y la division celular. Por otra
parte, el estudio del mecanismo de union de Zur al DNA sugiere que podria
actuar como agente protector con un mecanismo similar al de las proteinas
DpsA. Actualmente se esta evaluando el papel protector de ambas proteinas
frente a estrés ambiental en sistemas heterologos.

P09-19
Polyelectrolite complexes of low molecular weight
PEI and citric acid as efficient biodegradable

gene vectors

Maria Dolores Girén Gonzalez!, F. Javier Lopez-Jaramillo?, Alfonso
Salinas Castillo®, Ana Belén Jédar Reyes®, Fernando Hernandez
Mateo?, Francisco Santoyo Gonzalez®, Rafael Salto Gonzalez'
'Departamento de Bioquimica y Biologia Molecular 11, Facultad de
Farmacia, Universidad de Granada, Granada, ES, Departamento de
Quimica Orgénica, Facultad de Ciencias, Universidad de Granada,
Granada, ES,’Departamento de Quimica Analitica, Facultad de
Ciencias, Universidad de Granada, Granada, ES, *Departamento
de Fisica Aplicada, Facultad de Ciencias, Universidad de Granada,
Granada, ES

Gene transfection is based on the development of efficient and safe gene
vectors to facilitate extracellular and intracellular trafficking of DNA.
Gene transfection mediated by cationic polymers of different structures has
shown to be an adequate methodology, also referred as polyfection, useful
either under in vitro or in vivo conditions. Among the different synthetic

polycations available nowadays, polyethylenimine (PEI) is one of the most
intensively studied systems due to its high transfection efficiency. However,
the transfection efficiency and also the cytotoxicity of PEI/DNA complexes
are highly dependent on the physicochemical properties of PEI such as
branching ratio and molecular weight. Highly branched PEIs form smaller
polyplexes achieving higher transfection efficiencies but simultaneously
has higher toxicity. Conversely, low molecular weight PEIs (LMW-
PEls) with favourable cytotoxicity profiles display minimum transfection
activities as a result of inadequate DNA complexation and protection. In this
context, combinations LMW-PEIs and cross-linking reagents containing
biodegradable bridges are an atractive alternative. In the search for new
gene vectors that exploit the favourable cytotoxicity profile of LMW-PEIs
(1.8 kDa PEI) we have use a poly(carboxylic acid) such as citric acid (CA)
for the preparation of polyelectrolyte PEI-based complexes that will behave
as biodegradable and biocompatible gene vectors. The new transfection
vectors based on this strategy showed an enhanced DNA binding capability
associated with a facilitated intracellular DNA release and enhanced DNA
protection from endonuclease degradation. In addition, while transfection
values for LMW-PEIs are almost null, transfection efficiencies of the new
reagents range between 2.5 to 3.8 fold those of a well know transfection
reagent (Lipofectamine 2000) showing a very low toxicity. Furthermore,
these compounds retain the capability to transfect eukaryotic cell in the
presence of serum and in mouse animals models for transfection exhibits a
clearly enhanced efficiency compared to 25 kDa PEI.

This work was supported by grants CTQ2011-29299-C02-01 and
CTQ2011-29299-C02-02 from the Ministerio Espaiiol de Ciencia e
Innovacion (cofinanced by FEDER funds) and Fundacion Marcelino Botin.

P09-20
Obtainment and properties of magnetic CLEAs of

amyloglucosidase from Aspergillus niger

Sara Martinez-Ezquerro, Josu Lépez-Fernandez, Enrique A. Picé,
Teresa Garcia-Barcena, Maria J. Llama, Juan L. Serra
Universidad del Pais Vasco, Leioa, ES

In our laboratory, we have successfully synthesized and used magnetic
crosslinked enzyme aggregates (nNCLEAs) of CALB (Candida antarctica
lipase B) to obtain second generation biodiesel by transesterification
reactions in anhydrous media. Taking into account these promising results
the main goal of this work was to obtain mCLEAs of other hydrolytic
enzymes in order to explore its utility to catalyze hydrolysis reactions in
aqueous media. For this purpose, here we have obtained and characterized
mCLEAs of commercially available preparations of amyloglucosidase
(glucan 1,4-a-glucosidase, EC 3.2.1.3) from Aspergillus niger (Novozymes
Inc., Bagsvaerd, Denmark). The enzyme hydrolyzes both (1,4)- and
(1,6)-a-D-glucosidic linkages at the non-reducing ends of polysaccharides.
Magnetic nanoparticles (MNPs) of magnetite (of about 10 nm diameter)
were obtained by coprecipitation of iron salts in the presence of
ammonium hydroxide. Then, the resulting —OH groups covering the
particle surface were converted into —NH, groups by treatment with
3-aminopropyltriethoxysilane. Finally, the enzyme insolublized with
ammonium sulphate was cross-linked with the NH,-functionalized MNPs
using glutaraldehyde.

The resulting mCLEAS of amyloglucosidase showed hydrolytic activity and
its morphology was observed by scanning electron microscopy. Moreover,
magnetic analysis of the hysteresis cycles showed by the original MNPs and
the resulting mCLEAs indicated its superparamagnetic characteristics which
allow the easy recovery and reuse of the magnetic biocatalyst.

The activity of the soluble enzyme and immobilized as mCLEAs was
assessed at 45°C using either maltose or gelified starch as substrates in
100 mM citrate buffer (pH 4.75). The activity was estimated by measuring
the amount of released reducing sugar by the dinitrosalicylic acid method.
Before immobilization the activity of the soluble enzyme was characterized
and its kinetic parameters K, and V},, as well as the optimum pH of activity
determined. Finally, the time-course of starch hydrolysis catalyzed by
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mCLEAs of amyloglucosidase was assessed for 20 h using mCLEAs
containing different amounts of enzyme.

Work supported by MINECO (CTQ2011-25052) and UPV/EHU (GIU11/25
and GIU14/32).

P09-21
Hydrolysis of casein catalyzed by magnetic

CLEAs of two commercially available proteases
Josu Lopez-Fernandez, Sara Martinez-Ezquerro, Enrique Angulo
Pico, Teresa Garcia-Barcena, Juan Luis Serra Ferrer, Maria Jesus
Llama Fontal

Universidad del Pais Vasco (UPV/EHU), Leioa, ES

Recently, we have developed a new type of biocatalyst consisting of cross
linked enzyme aggregates (CLEAs) that are covalently bound to magnetic
nanoparticles (MNPs). This new biocatalyst (denoted as magnetic CLEAS,
mCLEAs) meets typical outstanding catalytic properties of conventional
CLEAs (in terms of stability and ease of use) and the superparamagnetic
character provided by their covalent attachment to magnetite nanoparticles,
which allows its easy recovery from the reaction medium and reuse for new
catalytic cycles. Thus, mnCLEAs of CALB (Candida antarctica lipase B) has
been used successfully to obtain second generation biodiesel from various
edible and non-edible vegetable oils as well as from microalgae oil.

In this work we have obtained and characterized mCLEAs of two
commercially available proteases, i.e., Alcalase® from Bacillus
licheniformis and Neutrase® from Bacillus amyloliquefaciens supplied by
Novozymes Inc., Bagsvaerd, Denmark. Before enzyme immobilization,
the purity of the preparations was assessed by SDS-PAGE analysis and the
protein content was determined by the Bradford’s method. Also the activity
of the soluble enzymes was characterized and the optimum pH of activity
and respective kinetic parameters determined.

mCLEAs were synthesized by covalent crosslinking the insolubilized
enzymes with MNPs functionalized with -NH, groups using different
amounts of enzyme. The magnetic properties of the original MNPs and
the resulting mCLEAs have been characterized. The obtained hysteresis
cycles indicated the character superparamagnetic of both preparations.
The morphology of the final mCLEAs of both proteases was observed by
scanning electron microscopy.

The activity of the soluble enzymes (at 37°C) and that of the obtained
magnetic biocatalysts (at 55°C) was assessed in 100 mM bicarbonate buffer
at the optimum value of pH in each case. Denatured 1% (w/v) casein was
used as a model substrate and activity was calculated by measuring (at 660 nm)
the release of tyrosine using the Folin & Ciocalteu reagen.

Finally, the time-course of casein hydrolysis catalyzed by mCLEAs of
both proteases containing different amounts of enzyme were assessed. At
55°C, similar hydrolysis of casein was observed after 30 min of incubation
using mCLEAs of Alcalase” than after 66 h of incubation using mCLEAs
of Neutrase”. The obtained results suggest that magnetic CLEAs could
become biocatalysts for industrial application with better features than
those currently available.

Work supported by the MINECO (CTQ2011-25052) and UPV/EHU
(GIU11/25 and GIU14/32).
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CRISPR/Cas9-mediated targeting of the USH2A
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Usher Syndrome is a rare autosomal recessive disease causing sensorineural
hearing loss, retinitis pigmentosa and, sometimes, vestibular dysfunction.
It is a clinically and genetically heterogeneous disorder, categorised into
three subtypes (Usher I, IT and I1T) and with more than 10 associated genes,
being USH2A the most common mutated gene.

The pathological features of this syndrome represent a great disadvantage
for the patients, since communication nowadays relies largely on
audiovisual media, which can mean an obstacle in their intellectual
development, as well as in their social integration.

To date, there is no medical treatment, except for the hearing aids or
cochlear implants for the hearing impairment. Therefore, the repair of
specific mutations by gene editing is an interesting strategy that can be
performed using the CRISPR technology, a method based on a nuclease
(Cas9) that, when introduced in a cell, cuts the double DNA strand at a
specific locus via an RNA fragment that acts as a guide to the target spot.
Upon cleavage, the target locus undergoes one of two pathways for damage
repair, both of which can be used for the editing process: the error-prone
non-homologous end-joining (NHEJ) or the high fidelity homologous
recombination (HDR) pathway, in case a DNA template with homology
arms is introduced ectopically.

The present study shows the first steps towards an approach of gene therapy
for the Usher Syndrome based on the CRISPR technology. We have
targeted the exon 13 of the USH2A4 gene, where two prevalent mutations
are located: ¢.2999delG and p.C759F.

We have tested in HEK293 cells different gRNAs-Cas9 constructs targeting
the region where those mutations are located, obtaining positive results of
the cutting activity of most of the designed gRNA. Next, the most efficient
constructs were selected for the co-transfection with an ssODN as the
donor template, in order to edit the wild type sequence.

P09-23 (R09-8)
Enzybiotics a la carte: new strategies for fighting

antibiotic resistance
Roberto Diez Martinez
lkan Biotech, Pamplona, ES

Introduction: The increase of multiresistant pneumococcal strains has led
to the proposal of using phage-encoded murein hydrolases as a highly
effective treatment against Streptococcus pneumoniae. Cpl-1 and Cpl-7 are
lysozymes encoded by pneumococcal lytic phages; Cpl-1 only degrades
choline-containing pneumococcal cell walls, whereas Cpl-7 can recognize
a broader range of bacteria. It has also been demonstrated that a Cpl-7
variant (Cpl-7S), with a lower negative charge, has a greater bactericidal
activity than its parental enzyme.

Methods: To construct new enzymes with improved bactericidal activity,
we have synthesized genes encoding novel chimeric enzymes from the
combination of three structural elements (catalytic module, linker and cell
wall binding module) from Cpl-1 and Cpl-7S lysozymes. The enzymatic
activity of these novel proteins was analyzed in vitro and validated in vivo
using a bacteraemia mouse model.

Results: Cpl-711, a lysozyme harboring the catalytic module from Cpl-7S
and linker and cell wall binding module from Cpl-1, substantially improved
the killing capacity of parental enzymes against pneumococci, including
multiresistant strains. Specifically, 5 pg/mL of Cpl-711 killed > 7.5 logs
of pneumococcal R6 strain, and substantially reduced biofilm formation.
Mice injected intraperitoneally with D39 IU strain were protected with a
single injection of Cpl-711 administered 60 min later, with 50% greater
protection than with Cpl-1.

Conclusions: Among the new chimeric enzymes constructed, Cpl-711 was
the most powerful murein hydrolase to kill pneumococcal strains. This
result supports the possibility of synthesizing improved lytic enzymes
as a promising therapeutic perspective for the treatment of multiresistant
pneumococcal infections.
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Oxidorreductasas flingicas como herramientas
biotecnolégicas para la conversién de biomasa
vegetal: del estudio de la biodegradacién de la

lignina al diseino de enzimas a la carta
Susana Camarero Fernandez
CSIC, Madrid, ES

Los hongos de podredumbre blanca de la madera son responsables de la
degradacion natural de la lignina en los bosques. Este es un proceso oxidativo
en el que estan implicadas dos tipos principales de oxidorreductasas
ligninoliticas, peroxidasas y lacasas. Dichas enzimas son biocatalizadores
de eleccion para las biorefinerias de lignocelulosa [1]. Las peroxidasas
ligninoliticas juegan un papel clave en el proceso de biodegradacion de la
lignina. Sin embargo, su empleo en la deslignificacion industrial presenta
importantes inconvenientes, ya que necesitan peroxido de hidrégeno como
aceptor de electrones pero se inactivan cuando se excede la dosis requerida.
Ademas, se producen a bajos niveles a nivel industrial.

Las lacasas, por el contrario, solo requieren el oxigeno del aire como aceptor
de electrones. Ademas, algunas lacasas fungicas se comercializan actualmente
a bajos costes. Aunque poseen un potencial redox mas bajo que las
peroxidasas, las lacasas pueden llevar a cabo la deslignificacion de materiales
lignoceluldsicos o la degradacion de gran variedad de compuestos aromaticos
recalcitrantes en presencia de compuestos que actian como mediadores
redox. En concreto, la posibilidad de emplear compuestos naturales derivados
de la lignina como mediadores de lacasas, incrementa significativamente la
viabilidad industrial de dichas enzimas [2]. Por todo ello, las lacasas poseen
un gran potencial biotecnologico como biocatalizadores en procesos de
conversion de biomasa vegetal para obtener celulosa, biocombustibles o
nuevos materiales, y en procesos de sintesis organica, entre otros.
Comunmente, las enzimas salvajes han evolucionado para actuar en
condiciones naturales pero no en las restrictivas condiciones industriales.
El empleo de técnicas de ingenieria de enzimas como la evolucion dirigida
o el disefo relacional nos permite obtener biocatalizadores a la carta para
procesos industriales concretos. El disefio de lacasas activas y estables
en las condiciones de operacion requeridas, representa un valioso paso
adelante para el empleo de estas enzimas en biorefinerias y otras industrias
[3]. En este proceso contamos con la ayuda del disefio computacional que
permite reducir significativamente el esfuerzo experimental [4].
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riboflavin kinase catalytic cycle
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The FAD Synthetase (FADS) from Corynebacterium ammoniagenes
is a bifunctional enzyme that catalyses the transformation of riboflavin
(RF) into flavin adenine dinucleotide (FAD) in two steps [1]. First RF is
phosphorilated to flavin mononucleotide (FMN) by a riboflavin kinase
activity, being subsequent converted into FAD by an adenylyl-transferase
activity. These activities are located in two different modules of the enzyme:
the C-terminal domain performs the riboflavin kinase activity (RFK), while
the N-terminal module is responsible from the FMN transformation into
FAD. The FADS from the non pathogenic organism C. ammoniagenes
shows structural similarities with those from other pathogens such as M.
tuberculosis or S. pneumonia, being enzymes from C. ammoniagenes
ususally used as models for other organisms. Due to the essentiality of
the catalytic activities of FADS for cell survival and to their structural
differences related to mammal enzymes involved in similar functions,
FADS appears as a potential drug target [2]. In this context, a deeper
characterization of its catalytic cycle is advantageous in the development
of new antibacterial drugs. In this work, we use the rapid mixing technique,
stopped flow, to identify and quantify the different individual steps of the
RFK activity catalytic cycle. This is, to determine the ligands binding and
dissociation order, and the characteristic constants that define every single
process [3]. Due to the complexity of the FADS catalytic cycle, we used a
truncated form of the enzyme consisting on the fully active RFK domain.
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modulation of stress granule formation
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Eukaryotic cells have evolved sophisticated strategies to overcome stress,
like the assembly of stress granules (SGs) with their associated RNA binding
proteins (RBPs) to silence mRNAs translation and protect them from
degradation. The misregulation of SGs results in cytoplasmic accumulation
and subsequent pathologies. In fact, Tau inclusions, the main hallmark of
Alzheimer’s disease, have been shown to co-localise with SGs [1].

Among RBPs with critical roles in neurodegenerative diseases, T-cell
restricted Intracellular Antigen-1 (TIA-1) is essential in SG formation and
interacts with the Tau protein inducing the formation of Tau inclusions [1].
In addition, Human antigen R (HuR) is another RBP, which aggregates into
the SGs [2] to halt the translation of specific housekeeping mRNAs under
stress conditions. Both proteins are composed by three RNA Recognition
Motifs (RRMs) that bind to mRNA transcripts with different specificity
[3,4]. Furthermore, TIA-1 bears a C-terminal Prion Related Domain (PRD)
that has been traditionally related with the initiation of SG nucleation [5].
TIA-1 RRM2 and HuR RRM3 domains show high propensity to form
dimers [4,6,7] presumably serving as a novel scaffold onto which other
molecules are routed to initiate SG formation. Moreover, TIA-1 also acts as
a pH-dependent molecular switch since RNA binding is regulated by slight
variations of pH [6,8] and post-translational modifications of both RBPs,
such us phosphorylation, might play an essential role in the SG assembly.
Due to the fact that many PRD-lacking RBPs are also included in SGs, here
we propose that SG nucleation may be initiated and/or stabilized by TIA-1/
HuR RRM domains under stress.
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Mgrnl-dependent dowregulation of pigmentation
is a cell-autonomous process involving changes
in melanosome and melanogenic enzymes

maturation
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Concepcioén Olivares

Universidad de Murcia, Murcia, ES

Melanogenesis is the biochemical pathway responsible for the production
of melanin pigments that provide colour to skin, hair and eyes and protect
underlying tissues from ultraviolet radiation-induced damage. MCIR, a
melanocyte-specific GPCR, is the main determinant of normal variation in
skin pigmentation, by controlling melanocyte differentiation, the amount and
type of melanins and their distribution throughout the skin. MCIR signaling
is regulated by specific extracellular ligands and by intracellular protein
partners such as MGRNI, a E3 ubiquitin ligase whose downregulation by
the mahoganoid mouse mutation is associated with fur darkening, heart
defects and neurodegeneration. We investigated the mechanisms responsible
for hyperpigmentation in Mgrnl-deficient mouse melanocytes (melan-md
cells). Compared with normal melan-a cells, melan-md cells are highly
differentiated and exhibit a much higher melanin content even in the
absence of MCIR-stimulating agents. Mgrnl-dependent downregulation
of pigmentation is therefore a melanocyte cell-autonomous process. We
also found that in cell-free extracts the activity of tyrosinase (Tyr), the rate-
limiting melanogenic enzyme, as well as Tyr protein and mRNA levels are
comparable in control and mutant cells. However, maturation of Tyr was
more efficient in melan-md cells compared with melan-a controls. These data
suggest that the effect(s) of Mgrn1 can only be observed in live cells and may
be the result of modifications in the melanosomal milieu where physiological
melanogenesis occurs. In order to gain insight on possible genes/proteins
involved in these processes, we compared gene expression profiles in melan-md
and melan-a melanocytes. This analysis confirmed lack of modulation of
the expression of melanogenic enzymes, and showed significant changes in
genes encoding for melanosomal proteins and organelle biogenesis. Overall,
our results point at a Mgrnl-mediated regulation of melanosome trafficking
and maturation of its content that is under characterization.

P10-4
El factor de intercambio de nucleétidos de
guanina C3G adopta una conformacion cerrada

estabilizada por una interaccion cabeza-cola
Maria Gémez Hernéndez, Beatriz Escudero Paniagua, Patricia
Gonzéalez Saenz, Carmen Guerrero, José Maria de Pereda
Instituto de Biologia Molecular y Celular del Cancer (CSIC-USAL),
Salamanca, ES

C3G es un factor de intercambio de nucledtidos de guanina (GEF) que
activa las GTPasas Rapl y R-Ras. C3G participa en adhesion y migracion
celular, en remodelacion de actina, transformacion celular, apoptosis,
proliferacion celular, maduracion vascular, maduracion y expansion de
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timocitos, transporte de glucosa y diferenciacion. C3G (120 kDa) tiene una
estructura tripartita. La region amino (N-C3G), cuya estructura se desconoce
y que carece de similitud con otras proteinas, alberga un sitio de union a
E-cadherina. La region central contiene 5 motivos ricos en Pro que median
la unién a proteinas con dominios SH3 como Crk, p130Cas, Grb2, Hck
y c-Abl; a esta region también se unen la fosfatasa TC-PTP y B-catenina,
que carecen de dominios SH3. La region catalitica C-terminal contiene un
dominio Cdc25H y un dominio REM. La delecion de la mitad amino de C3G
aumenta la actividad GEF, sugiriendo que esa region actiia como un elemento
regulador negativo, si bien se desconocen los mecanismos de autoinhibicion.
Aqui hemos detectado y caracterizado una interaccion intramolecular entre
N-C3G y la region catalitica, y hemos identificado residuos importantes para
el mantenimiento de la conformacion cerrada. Esta interaccion cabeza-cola
en C3G es reminiscente de conformaciones autoinhibidas de otros GEF
Cdc25H como Sosl, Epac2 y RasGRP1. Por ultimo, empleando dicroismo
circular en el UV-lejano hemos estimado que N-C3G tiene un alto contenido
en hélice-a.. La naturaleza anfipatica de las potenciales hélices de N-C3G
sugiere que podrian formar un haz de hélices.

P10-5
LightDock: a novel protein-protein docking
framework for the new challenges in the

interactomics era

Brian Jiménez-Garcia, Juan Fernadndez-Recio

Joint BSC-CRG-IRB Research Program in Computational Biology,
Barcelona Supercomputing Center, Barcelona, ES

Structural prediction of protein-protein interactions can contribute to
understand essential cell processes at molecular level. The field is rapidly
developing and many computational docking methods have been reported
in the past years [1]. While current docking algorithms, including our
pyDock approach, can successfully model a significant number of protein-
protein cases [2,3], it is necessary to explore new approaches that can
overcome current challenges such as conformational flexibility during
association. Here we present LightDock, a novel protein-protein docking
framework, which has been designed and implemented with the goal of
being adaptable to current and future challenges and easily extensible by
its users.

LightDock is based in the Glowworm Swarm Optimization [4] (GSO)
strategy, an algorithm from the swarm intelligence family of the artificial
intelligence algorithms. Each agent of the GSO algorithm, a glowworm,
represents a protein docking conformation formed by two partner proteins.
The glowworms emit light depending on the luciferin, a variable encoding the
performance of the energetic scoring function, and attract other glowworms
from the surrounding area. This process of emitting light and attracting other
glowworms describes the sampling of the different docking conformations.
The protein-protein docking scoring function can be easily defined by the
user and makes the algorithm independent from any force-field.
Application of this new approach to rigid-body partners has improved the
sampling of the docking poses in terms of ligand RMSD and enrichment
in the number of near-native solutions. The method is easily adaptable to
use precomputed conformational ensembles in order to include flexibility
in the model. Different full-atom and coarse-grained functions have been
included for multi-scale scoring, such as pyDock energetic terms, and
the algorithm will be extended to include the anisotropic network model
(ANM) for normal mode analysis (NMA) sampling and rotamer-based
side-chain optimization.
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P10-6
Structural basis for BPAG1le binding to integrin

a6p4 in hemidesmosomes

José Antonio Manso', Maria Gémez Hernandez', Noelia Alonso
Garcia’, Inés Garcia Rubio?, Arnoud Sonnenberg®, José Maria de
Pereda’

IInstituto de Biologia Molecular y Celular del Cancer (CSIC-USAL),
Salamanca, ES, *Centro Universitario de la Defensa, Academia
General Militar, Zaragoza, ES, *Division of Cell Biology, The
Netherlands Cancer Institute, Amsterdam, NL

Hemidesmosomes (HDs) are junctional complexes that mediate the
stable adhesion of epithelial cells to the basement membrane by linking
the extracellular matrix to the intermediate filament system of the
cytoskeleton. In (pseudo)stratified epithelia HDs contain integrin o634,
the bullous pemphigoid antigen 2 (BPAG2), the tetraspanin CD151,
plectin, and BPAGle. HDs are dynamic complexes that are disassembled
during wound healing and carcinoma invasion in a process that involves
phosphorylation of the $4 subunit. BPAG1e and plectin belong to the plakin
family of cytolinkers and connect the integrin a.6p4 to the cytokeratins.
BPAG]e interacts with the third and fourth Fnlll domains (Fnlll-3,4) of
the B4 cytoplasmic moiety. We have recently elucidated the structure of
the FnllI-3,4 of B4 by combining hybrid methods, which revealed a stable
arrangement of the two FnlIl domains.

To understand how BPAG1e interacts with the 34 cytodomain, first we have
mapped in detail the reciprocal binding sites in BPAGle and 4. Binding
to B4 is mediated by a segment of ~30 residues near the N-terminus of
BPAGle. Complementarily, using structure-based mutagenesis we have
found that residues in B4 that are important for BPAGle-binding cluster
on an evolutionary conserved surface of the FnllI-3,4 structure. Next, we
have elucidated the crystal structure to 1.6 A resolution of the FnllII-3.,4
of B4 bound to a fragment of BPAGle. The structure of the complex is
in agreement with the mutagenesis data and reveals residues that mediate
key interactions. A phospho-mimetic mutation in BPAG1e inhibits binding
to B4 suggesting that phosphorylation of BPAGle might contribute to the
regulation of HDs stability.

P10r-7
Structure of the dimeric form of the plakin

domain of plectin

Arturo Carabias', José A. Manso', Ana M. Carballido®, Inés Garcia
Rubio?, José M. de Pereda’

!Instituto de Biologia Molecular y Celular del Céncer, CSIC-USAL,
Campus Unamuno, Salamanca, ES, ?Centro Universitario de la
Defensa, Academia General Militar, Zaragoza, ES

Plectin belongs to the plakin family of high molecular weight cytolinkers.
Plectin has a tripartite structure with N- and C-terminal regions separated
by a central rod domain. The N-terminal region contains an actin binding
domain (ABD) and a plakin domain. The ABD binds to integrin o634
in hemidesmosomes and to the nuclear envelope protein nesprin-3. The
plakin domain is formed by nine spectrin repeats (SR1-SR9) and an SH3
domain. Each SR consists of three a-helices (A-B-C) arranged in a left-
handed bundle. Helix C of a SR is fussed to helix A of the downstream
repeat; hence, the plakin domain has an elongated shape. Downstream
of SR9, the rod forms a parallel coiled-coil that mediates dimerization.
Previous results of our group suggested that short regions of the rod
domain do not form stable dimers in vitro. Here, we have combined hybrid
methods to elucidate the structure of a dimeric fragment of plectin that
includes the SR7-SR9, a short region of the rod, and the GCN4 coiled-
coil that stabilizes dimerization. The 2.1 A resolution crystal structure
revealed contacts along the plakin domain between two protomers. Small
angle X-ray scattering (SAXS) supports that the closed arrangement of the
dimer also occurs in solution. This was further confirmed by measuring 8
inter-monomer distances combining site directed spin labelling and double

electron-electron resonance spectroscopy (EPR-DEER). Collectively, our
data suggest that the plakin domain contributes to the stabilization of the
plectin dimer. Moreover, the rigid structure of the SR3-SR9 constraints the
maximum spacing between the binding-sites for integrin 34 and nesprin-3
in the dimer, suggesting that avidity-driven recruitment of plectin might
depend on the density of the interaction partners.

P10-8
Revealing the structral and functional

mechanisms of CAD

Maria Moreno-Morcillo’, Araceli Grande-Garcia®, Alba Ruiz-Ramos?,
Jaminska Boscovic?, Santiago Ramén-Maiques?

IStructural Bases of Genome Integrity Group. Structural Biology
and Biocomputing Programme. Spanish National Cancer Research
Centre (CNI0O), Madrid, ES, ?Centro Nacional de Investigaciones
Oncoldgicas (CNIO), Madrid, ES

Pyrimidine nucleotides are essential building blocks for DNA or RNA
synthesis. In mammals, two possible routes entail the production of
pyrimidines: nucleotides can be recycled by salvage pathways or synthesized
de novo from small metabolites. In general, the activity of the latter is low in
resting or fully differentiated cells but in proliferating cells, and particularly
in tumour cells, the de novo pyrimidine biosynthesis is invariably up-
regulated. Pyrimidine biosynthesis through this pathway is initiated and
controlled by CAD, a multifunctional protein that assembles into hexamers
of ~1.5 MDa and catalyses the first three reactions of the process. Recently,
our group determined the crystal structures of two fragments of human
CAD, the DHO and ATC domains. These two pieces are of great interest
but insufficient to understand the puzzling structure/function of the entire
CAD particle. With this study we expect to widen our structural knowledge
of CAD by examining the full-length protein or multi-domain constructs. We
decided to tackle this project by a combination of X-ray crystallography and
single-particle electron microscopy (EM), a suitable strategy to structurally
characterize challenging assemblies like CAD.

Up to date, preliminary studies on the DHO-ATC region have yielded
to the isolation of this sub-complex at a very high purity level. Although
further investigation is needed, the initial crystals obtained for this region
together with the first EM images collected, foster to the attaining of a model
for the DHO-ATC region. Besides, the purification of complete CAD is
being optimized in different expression systems. First results point out to
reaching a reasonable pure sample in sufficient amounts for EM studies. The
acquired knowledge will be crucial to understand the catalytic and regulatory
mechanisms of the mega-enzyme controlling the biosynthesis of pyrimidines.

P10-9
Regulation of USP28 de-ubiquitinating activity

by SUMO conjugation

David Reverter Cendrés’, Bing Liu', Yang Zhen', Philip Knobel?,
Travis Stracker?

'Universitat Autonoma de Barcelona, Cerdanyola del Vallés, ES,
?IRB Barcelona, Barcelona, ES

Ubiquitin-Specific Protease 28 (USP28) is a deubiquitinating enzyme that
has been implicated in the DNA damage response (DDR), the regulation
of Myc signaling and cancer progression. The half-life stability of major
regulators of critical cellular pathways depends on the activities of specific
ubiquitin E3 ligases that target them for proteosomal degradation and
deubiquitinating enzymes that promote their stabilization. One function of
the post-translational Small Ubiquitin Modifier (SUMO) is the regulation
of enzymatic activity of protein targets. In this work we demonstrate that
the SUMO modification of the N-terminal domain of USP28 negatively
regulates its deubiquitinating activity, revealing a role for the N-terminal
region as a regulatory module in the control of USP28 activity. Despite
the presence of ubiquitin-binding domains in the N-terminal domain, its
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truncation does not impair de-ubiquitinating activity on di-ubiquitin or
poly-ubiquitin chain substrates. In contrast to other characterized USP
de-ubiquitinases, our results indicate that USP28 has a chain preference
activity for K11, K48 and K63 di-ubiquitin linkage.

P10-10 (R10-4)
Engineering biological approaches for detection
of toxic compounds. A new microbial biosensor

based on the Pseudomonas putida TtgR repressor
Manuel Espinosa-Urgel®, Luis Serrano?, Juan Luis Ramos®, Ana
Maria Fernandez-Escamilla’

Estacién Experimental del Zaidin (EEZ-CSIC), Granada, ES,
2Centro de Regulacién Gendémica (CRG), Barcelona, ES, *Abengoa,
Sevilla, ES

Environmental contamination by toxic organic compounds and antimicrobials
is one of the causes for the recent surge of multidrug-resistant pathogenic
bacteria where efflux pumps strongly contribute to antimicrobial drug
resistance. One of the main strategies to modulate the bacterial resistance
to antibiotics, antimicrobials and organic compounds, is the rational
modification of the ligand binding target site. The TtgR protein is a HTH-
type transcriptional repressor that controls expression of the TtgABC efflux
pump of Pseudomonas putida that is the major contributor to resistance
versus several antimicrobials and toxic compounds in this microbe. We have
designed and characterized four mutants -TtgR®""*, TtgR*"**, TtgR™"'** and
TtgR"!"** -at the active ligand binding site. The biophysical characterization
of the mutants, in the absence and in the presence of different antimicrobials,
provided new information that allows us to deepen the understanding of
the TtgR-effector binding mechanismand consequently of the TtgABC
efflux pump operation mechanism responsible of the antibiotic resistance
of Pseudomonas putida DOT-T1E strain. On the other hand, monitoring
contamination is the first step in containment of antimicrobial resistance
and requires the development of simple, sensitive and quantitative tools that
detect a broad spectrum of toxic compounds. We have engineered a new
microbial biosensor based on the ttgR-regulated promoter that controls
expression of the TtgABC extrusion efflux pump of Pseudomonas putida,
coupled to a gfp reporter. The system was introduced in Pseudomonas putida
DOT-TI1E, a strain characterized by its ability to survive in the presence of
high concentrations of diverse toxic organic compounds. This whole-cell
biosensor is able to detect a wide range of structurally diverse antibiotics, as
well as certain compounds such as toluene or flavonoids.

The results of this study are highly beneficial to gain insight into the
molecular mechanism that govern the expression of TtgABC efflux pump
responsible for antimicrobial resistance of great importance in drug and
inhibitors design to prevent efflux-mediated drug resistance.

P10-11
Creacion de una variante monomérica
de la apoptina que administrada exégenamente

presenta actividad citotéxica selectiva

Santiago Ruiz Martinez, Jessica Castro, Maria Vilanova, Marc Rib¢,
Antoni Benito

Universidad de Girona, Girona, ES

La apoptina (o VP3) es una proteina de 121 aminoacidos procedente del virus
de la anemia de pollo, capaz de inducir apoptosis especificamente en células
tumorales independientemente de p53. Este hecho ha despertado el interés
del uso de esta proteina como agente antitumoral. Debido a que la apoptina
en solucién forma agregados de unas 50 unidades, cosa que limita su uso
como farmaco, se han ensayado estrategias alternativas de administracion asi
como de su difusion a través del tumor. Actualmente, la administracion del
gen de la apoptina mediada por vectores virales es la técnica mas utilizada
en los estudios in vivo. Sin embargo la terapia génica presenta numerosos
inconvenientes, los cuales pueden evitarse mediante la administracion exogena
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de las proteinas codificadas por los genes usados en dicha terapia. Nuestro
grupo ha desarrollado una variante monomérica de la apoptina, que anadida
de manera exogena, provoca muerte celular por apoptosis, manteniendo
ademas la selectividad para células tumorales. En este trabajo se describe la
produccion de esta variante asi como su caracterizacion biologica. Ademas se
compara su efecto con el producido por transfeccion del gen. Los resultados
obtenidos sugieren que esta variante de la apoptina es un buen candidato a
agente antitumoral y arrojan luz sobre la funcion de esta proteina.

P10r-12
Papel de los residuos de triptéfano de la
actinoporina Stnll de S. helianthus en su

interaccion especifica con membranas biolégicas
Esperanza Rivera de Torre', Sara Garcia Linares', Ida Alm?, Terhi
Maula?, Jose G. Gavilanes', J. Petter Slotte?, Alvaro Martinez del
Pozo!

'Departamento de Bioquimica y Biologia Molecular I, Universidad
Complutense de Madrid, Madrid, ES, °Biochemistry, Department of
Biosciences, Abo Akademi University, Turku, FI

Las actinoporinas son un grupo de proteinas pequenas y basicas, clasificadas
como proteinas formadoras de poros tipo a, secretadas por anémonas
marinas. Las actinoporinas tienen una elevada identidad de secuencia
y aparecen como familias multigénicas. Las mejor estudiadas hasta la
fecha son Stnl, Stnll, Eqtll y FraC. Permanecen establemente plegadas
en solucion pero al interaccionar con bicapas lipidicas oligomerizan y
forman poros. Se conoce en detalle su estructura monomérica soluble:
un sandwich-f3 formado por 10 hebras 3 flanqueado por dos hélices a. La
hélice o N-terminal tiene un papel importante en la funcionalidad final ya
que se extiende sobre la membrana diana, se inserta en su interior y forma
las paredes del poro. Ademas de la hélice o N-terminal, existen otras tres
regiones especialmente importantes desde el punto de vista funcional: el
sitio de union a POC, un conjunto de aminoacido basicos y una agrupacion
de aminoacidos aromaticos. En la Stnll este conjunto de aminoacidos
aromaticos estd compuesto por los residuos Phe-106, Trp-110, Tyr-111,
Trp-114, Tyr-131, Tyr-135 y Tyr-136. Su papel en la interaccion con la
membrana ha sido estudiado mediante diversas aproximaciones, incluido
el empleo de mutantes puntuales que afectan a esta region, con el resultado
de variantes menos hemoliticas y con afinidad reducida por los lipidos. Sin
embargo, no se ha llevado a cabo hasta la fecha ningtn estudio del papel
individual de los Trp. Con la finalidad de definir en detalle la implicacién
de estos residuos aromaticos en la funcionalidad de la proteina, se han
producido una bateria de mutantes en la que dichos residuos fueron
sustituidos por Phe. Una vez seleccionados los mutantes mas interesantes,
y a la vez suficientemente solubles, se han estudiado sus caracteristicas
espectroscopicas y de union a membranas. Los resultados se discuten en
términos del papel de estos residuos a la ahora de establecer interacciones
tanto con el colesterol como con diferentes analogos de esfingomielina.

P10-13
Hot-spot interface predictions to identify edgetic

mutations

Didier Barradas Bautista', Juan Fernandez Recio®
'Barcelona Supercomputing Center, Barcelona, ES, °Joint
BSC-CRG-IRB Research Program in Computational Biology,
Barcelona Supercomputing Center, Barcelona, ES

New generation sequencing projects have generated a vast amount of
information about changes in a gene sequence and how they can affect
individuals. Gene variants, like non-synonymous Single Nucleotide
Polymorphisms (nsSNPs), are responsible for diversity among populations.
Unfortunately, many of these nsSNPs are also involved in the development
of pathological situations. Many of these nsSNPs can affect protein-protein
interactions (PPIs) that may be involved in essential cellular processes, such
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signaling, proliferation, or gene regulation. In order to understand the effect
of these nsSNPs at molecular level, it is essential to know the 3D structure
of the protein-protein complexes affected by such disease-associated
mutations. However, in spite of their importance, there is no available 3D
structure for the vast majority of known PPIs. Computational methods,
such as protein docking, can complement existing experimental efforts
and help building the human structural interactome. The main problem
for interactomics application is that accurate prediction of protein-protein
structure by docking is still very challenging for many cases. Fortunately,
the identification of interface residues, based on sequence conservation or
on physico-chemical properties, is more accurate and can be applied at more
large scale. When characterizing PPI interfaces, it would be important to
identify hot-spot residues, which are those that contribute significantly to
the binding energy. We previously developed a method to predict interface
residues from docking simulations, called pyDockNIP. The method is able to
identify interface hot-spots with high precision, and has the clear advantage
of not needing prior information of the complex structure. Here we have
developed and validated a variation of this method that can be applied to
identify pathological mutations that are involved in PPIs. Our method finds
40% of the known interface nsSNPs with 75% precision. We predict 34%
additional nsSNPs that could be involved in interactions.

P10r-14

Desvelando la funcion del citocromo c, ,

Alejandro Torrado’, Leonor Puerto-Galan®, Manuel Hervas!, José A.
Navarro', Adrian Veldzquez-Campoy?, Fernando P. Molina-Heredia'
IInstituto de Bioquimica Vegetal y Fotosintesis, Universidad de
Sevilla y CSIC, Sevilla, ES, ?Instituto de Biocomputacién y Fisica de
Sistema Complejos. Universidad de Zaragoza, Zaragoza, ES

En cianobacterias, las cadenas de transporte de electrones fotosintética y
respiratoria se encuentran situadas en el mismo sistema de membranas,
compartiendo algunos elementos, como son el complejo de citocromos b f
y algunos mediadores moviles de naturaleza lipidica o proteica. Entre estos
ultimos encontramos el citocromo ¢g que transfiere electrones desde el
complejo b fal fotosistema I y a las oxidasas terminales. El citocromo ¢, es
una hemoproteina que se encuentra en todas las cianobacterias. En algunas
de ellas se ha encontrado una segunda isoforma, el citocromo c,,, que es
capaz de reducir al fotosistema I, pero no a las oxidasas terminales, ni es
capaz de oxidar al complejo b, f- Ademas, en cianobacterias filamentosas
formadoras de heterocistos hemos encontrado una tercera isoforma, el
citocromo ¢, 5. En este trabajo hemos realizado un analisis fisico-quimico,
estructural y funcional del citocromo ¢, . La transcripcion del citocromo
¢4, aumenta en condiciones de deficiencia de nitrogeno combinado, en las
cuales el organismo desarrolla heterocistos. En estudios de interaccion se
ha visto que esta proteina puede formar complejos con el complejo b, f'y,
por su potencial redox, podria captar electrones de este. El citocromo ¢ 4
no es capaz de donar electrones de manera eficiente al fotosistema I, pero
si es capaz de donarlos a las oxidasas terminal especificas de heterocistos.
Todo esto nos lleva a pensar que el citocromo ¢, ; podria estar relacionado
con el desarrollo o la funcion del heterocisto, transfiriendo electrones entre
el complejo b, [y las oxidasas terminales especificas del heterocisto.

P10r-15
The protein phosphatase Ppz1l as a potential
target for antifungal therapy: understanding its

regulation

Cristina Molero Merinero', Carlos Casado’, Lydia Tabernero?,
Joaquin Arifio*

'Department of Biochemistry & Molecular Biology, Institut de
Biotecnologia i Biomedicina, UAB, Barcelona Spain, Bellaterra -
Cerdanyola del Valles, ES, ?Faculty of Life Sciences, University of
Manchester, Manchester, UK, Manchester, UK

Invasive fungal infections (IFI) constitute an enormous threat, particularly
in immunocompromised individuals. Only a limited number of drugs are
currently available to fight against IFI, and many have undesirable side
effects, are ineffective against new fungal treatments, or resistances are
quickly developed. The increasing incidence of fungal infections has
aggravated the need for novel approaches to antifungal therapies.

Years ago our laboratory discovered in S. cerevisiae protein phosphatase
Ppz1, which is involved in multiple cellular processes, such as cell cycle
progression, cell integrity maintenance, and is important in the regulation
of monovalent cation (K" and Na") homeostasis. These are key factor for the
survival of any single cell, particularly for microorganism that, like yeasts,
must confront environmental changes. Ppz-like enzymes are only found in
fungi, including pathogenic ones. High levels of Ppzl are deleterious for
the cell, and a recently genome-wide approach has demonstrated that, when
overexpressed, Ppzl is the most toxic protein in budding yeast. We have
characterized in the past two regulatory subunits of Ppz1, Hal3 and Vhs3,
of which Hal3 is the most important inhibitor in vivo. However, the precise
mechanism of Ppzl recognition and inhibition by Hal3 is still unknown.
Our current works aim to the elucidation of the regulatory mechanisms
of Ppzl through the identification, by genetic screens and biochemical
approaches, of residues important for Hal3 inhibition and to the crystallization
and resolution of the 3D structure of the Ppz1/Hal3 complex. Knowledge on
Ppz1 regulatory mechanisms could aid to develop drugs that, by interfering
with the inhibitory role of Hal3, would result in toxicity for fungal cells.

P10-16
Mejora de cocteles enzimaticos para la hidrélisis

de residuos lignoceluldsicos en biorefinerias
Ana Lépez Vazquez', Alejandro Torrado', Manuel Hervas', José
A. Navarro', Francisco M. Reyes-Sosa®, Bruno Diez?, Fernando P.
Molina-Heredia®

!Instituto de Bioquimica Vegetal y Fotosintesis, Universidad de
Sevilla y CSIC, Sevilla, ES, ?Abengoa Research. Campus Palmas
Altas, Sevilla, ES

La biomasa de origen vegetal, rica en lignocelulosa, constituye una
importante fuente de energia renovable y de compuestos quimicos de alto
valor afiadido. Los carbohidratos presentes en los residuos lignoceluldsicos
pueden ser hidrolizados hasta azlcares sencillos y fermentados hasta
bioetanol en biorefinerias. Dicha hidrolisis se realiza mediante la utilizacién
de cocteles enzimaticos complejos, que constituyen una gran parte de los
costos del proceso de produccion. La mejora de la eficiencia y produccion
de las enzimas que hidrolizan la biomasa hasta azucares fermentables es
esencial para aumentar la rentabilidad del proceso industrial. Actualmente,
gran parte de los esfuerzos dirigidos a la reduccion de los costos y mejoras
del rendimiento de produccion de biocombustibles, se esta centrando en la
mejora técnica de las enzimas individuales o de los cocteles enzimaticos
completos, que son utilizados para generar azticares fermentables a partir
de biomasa lignocelulésica. Utilizando técnicas de ingenieria de proteinas,
hemos disefiado mutantes estructurales y funcionales de diferentes enzimas
celuloliticas. Los mutantes han sido disefiados mediante estudios de traza
evolutiva, basados en la similitud estructural y funcional, caracteristicas
relevantes para adquirir mayor estabilidad en las condiciones especificas
de hidrolisis industrial. Esta metodologia se estd convirtiendo en una
herramienta clave para el disefio racional de proteinas.

P10-17 (R10-3)
Determining the 3D architecture of protein

complexes by live cell imaging

Oriol Gallego Moli!, Andrea Picco?, Ibai Irastorza®, Tanja Specht?,
Damien Devos®, Marko Kaksonen?

!Institute for Research in Biomedicine, IRB Barcelona, Barcelona,
ES, ?European Molecular Biology Laboratory (EMBL), Heidelberg,
DE, *Centro Andaluz de Biologia del Desarrollo (CABD), Sevilla, ES
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The exocyst is a conserved hetero-octameric protein complex responsible
for tethering secretory vesicles to the plasma membrane during exocytosis.
The exocyst plays a key role in establishing cell polarity and cell migration.
Its structure has been extensively investigated but to date no method has
been successful in solving the molecular architecture of this large and
conformationally flexible complex. We have developed a hybrid approach
to determine the 3D architecture of protein complexes in living cells.
Combining fluorescence microscopy and structural modelling, we have
solved the molecular architecture of the exocyst at the nanometer scale.
We engineered yeast cells to express defined anchor platforms on their
plasma membrane to which we recruited the complex, in controlled
orientation. The anchor was labeled with a fluorescent protein to provide
a reference point. We used localization microscopy to position, within this
reference frame, the subunits of the complex tagged with fluorophores (at
their N- or C-termini) with a precision of 5 nm or better. We then integrated
the positions of the N- and C-termini with the structural properties of the
subunits to model the molecular organization of the full complex.

Our results determine, for the first time, the molecular architecture of the
exocyst complex directly in living cells. They reveal the structural features
of the exocyst that mediate vesicle tethering and give mechanistic insights
into the function of this important complex.

P10-18
Role of the eukaryotic-specific N-terminal
extension of Saccharomyces cerevisiae eS31

protein in 40S ribosomal subunit assembly
Sara Martin Villanueva', Antonio Fernandez-Pevida', Guillaume
Murat?, Thierry Lacombe?, Dieter Kressler?, Jests De la Cruz*
!Instituto de Biomedicina de Sevilla (IBiS), Sevilla, ES,
2Universidad de Friburgo, Friburgo, CH

The archaea-/eukaryote-specific 40S ribosomal subunit protein eS31 is
expressed as an ubiquitin fusion protein in eukaryotes and consists of a
conserved body and a eukaryotic-specific N- terminal extension. In yeast,
eS31 is a practically essential protein, whose absence results in a severe slow-
growth phenotype and a strong delay in cytoplasmic 20S pre-rRNA maturation
leading to a drastic deficit in 40S subunits. Here, we have studied the role of the
eukaryotic- specific N-terminal extension of the yeast eS31 protein. We show
that deletion of this extension partially impairs cell growth and 40S subunit
biogenesis. Polysome analysis revealed a clear deficit in 40S subunits. Analysis
of pre-rRNA processing by pulse-chase labelling and northern hybridization
indicated that this extension is required to optimize cytoplasmic 20S pre-rRNA
maturation. Moreover, the extension harbours a nuclear localization signal that
promotes active nuclear import of eS31. Consistently, eS31 assembles in the
nucleus and binds to late pre-40S ribosomal particles prior to export. In the
absence of the N-terminal extension, truncated eS31 inefficiently assembles
into pre-40S ribosomal particles and, indeed, two subpopulations of mature
small subunits, one lacking and another one containing truncated eS31, can
be observed. Plasmid-driven overexpression of truncated eS31 partially
suppresses the growth and the ribosome biogenesis defects of the truncation
mutant of eS31, resulting in a slight increase in the truncated protein in the cell.
Altogether, these results suggest that the N-terminal extension facilitates the
assembly of eS31 into pre-40S ribosomal subunits.

P10r-19 (R10-5)

The binding of guanine nucleotides to the
Bateman domain mediates the allosteric
inhibition of eukaryotic IMP dehydrogenases
Rubén Martinez Buey’, Rodrigo Ledesma-Amaro®, Adrian
Velazquez-Campoy?, Ménica Balsera®, Ménica Chagoyen*, José
Maria de Pereda®, José Luis Revuelta®

IMetabolic Engineering Group. Dept. Microbiology and

Genetics. University of Salamanca, Salamanca, ES, °Institute of
Biocomputation and Physics of Complex Systems (BIF1), Joint Unit
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IQFR-CSIC-BIFI, Universidad de Zaragoza. Dept. of Biochemistry
and Molecular and Cell Biology, University of Zaragoza. Fundacion
ARAID, Government of Aragén, Zaragoza, ES, *Dept. Abiotic Stress.
Instituto de Recursos Naturales y Agrobiologia (IRNASA-CSIC),
Salamanca, ES, “Computational Systems Biology Group, Centro
Nacional de Biotecnologia (CNB-CSIC), Madrid, ES, °Instituto de
Biologia Molecular y Celular del Cancer (ICSIC-Universidad de
Salamanca), Salamanca, ES

Inosine-5’-monophosphate dehydrogenase (IMPDH) plays key roles in purine
nucleotide metabolism and cell proliferation. Although IMPDH is a widely
studied therapeutic target, there is limited information about its physiological
regulation. Using Ashbya gossypii as a model, we describe the molecular
mechanism and the structural basis for the allosteric regulation of IMPDH
by guanine nucleotides. We found that GTP and GDP bind to the regulatory
Bateman domain, inducing octamers with compromised catalytic activity.
Our data reveal that eukaryotic and prokaryotic IMPDHs have developed
different regulatory mechanisms, with GTP/GDP inhibiting only eukaryotic
IMPDHs. Interestingly, mutations associated with human retinopathies map
the guanine nucleotide binding sites, including a previously undescribed
non-canonical site, and disrupt allosteric inhibition. Together, our results do
not only shed light on the mechanisms of the allosteric regulation of enzymes
mediated by Bateman domains, but also provide a molecular basis for certain
retinopathies, opening the door to new therapeutic approaches.

P10-20
Understanding the mechanism of membrane

protein insertion

Sara Alvira de Celis’, Joanna Komar®, Remy Martin', Mathieu
Botte?, Inmre Berger?, Christiane Schaffitzel?, lan Collinson®
IUniversity of Bristol, Bristol, UK, ’EMBL, Grenoble, FR

In all organisms, many proteins synthesized by ribosomes must be
transported across and into membranes before arriving at their functional
destination. Several transport systems mediate these processes, being the
ubiquitous Sec-machinery responsible for the major pathway in protein-
secretion and membrane protein insertion. The Sec-translocon (SecYEG
in prokaryotes) is the main protein-conducting membrane channel that can
function associates with ancillary membrane proteins, SecDF-YajC and
YidC, forming a complex known as the holo-translocon (HTL), capable of
post-translational protein secretion and co-translational membrane protein
insertion. The co-translational mechanism of the HTL to integrate membrane
proteins in the bilayer is conserved in prokaryotes, eukaryotes and archea.
Our group has isolated recently, for the first time, the intact and functional
HTL, one of the biggest recombinant membrane complexes produced so far,
breaking ground for decisive functional and structural studies of this complex
machinery. Our preliminary results show that the HTL is structurally a
compact complex and is more efficient at membrane protein insertion than
SecYEG or YidC, even with substrates classically associated with Sec-
independent pathway. Combining classical and state-of-the-art technologies;
biochemistry, synthetic biology and structural biology, our current work now
is to trap different stages of this machinery to study the structure, function
and mechanistic events of the HTL, providing new knowledge of insertion,
folding and assembly of fundamental proteins in the cell.

P10-21
Structure of the p15PA*-PCNA complex and
implications for clamp sliding on the DNA during

replication and repair

Alfredo De Biasio’, Alain Ibafiez de Opakua®, Gulnahar B. Mortuza?®,
Rafael Molina®, Tiago N. Cordeiro®, Francisco Castillo®, Maider
Villate!, Nekane Merino', Sandra Delgado!, David Gil-Cartén',

Irene Luque®, Tammo Diercks', Pau Bernadé*, Guillermo Montoya?,
Francisco José Blanco Gutiérrez'
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ICIC bioGUNE, Derio, ES, ?University of Copenhagen, Copenhagen,
DK, Centro Nacional de Investigaciones Oncoldgicas (CNIO),
Madrid, ES, *Université Montpellier, Montpellier, FR, °Universidad
de Granada, Granada, ES

The intrinsically disordered protein p15™" is overexpressed in cancer and
regulates DNA replication and repair by binding to the proliferating cell
nuclear antigen (PCNA) sliding clamp [1-3]. We have characterized the
structure of the human p15™ -PCNA complex by NMR, crystallography,
and computational modeling [4]. The central PCNA interacting protein
motif (PIP-box) of p15™" is tightly bound to the canonical PIP-box binding
groove on the PCNA front face. In contrast to other PCNA interacting
proteins, however, p15™Falso contacts the inside of, and passes through,
the PCNA ring. The mostly disordered p15™" chain termini thus emerge
at opposite faces of the ring, but remain protected from degradation by the
208 core proteasome.

We also unveil a novel DNA binding activity of p15™F, both free and
bound to PCNA, which is mainly mediated by its conserved histone-like
N-terminal tail. Molecular modeling shows that a ternary complex with a
duplex DNA inside the PCNA ring is energetically feasible and our electron
micrographs show increased density inside the ring.

We propose that p15™" acts as a flexible drag that regulates PCNA sliding
along the DNA, and may facilitate the switch from replicative to translesion
synthesis polymerase binding upon DNA damage.

Acknowledgements: This work has been mainly sponsored by MINECO
grant CTQ2011-28680 and Juan de la Cierva-2010 contract to Alfredo De
Biasio.
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P10-22
Variable dimerization in response regulators,

looking at MaeR and OmpR receiver domains
Laura Miguel Romero’, Patricia Casino’, José Maria Landete?,
Vicente Monedero®, Manuel Zufiiga®, Alberto Marina Moreno®
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Reversible protein phosphorylation is the most widespread regulatory
mechanism in signal transduction. In two-component systems, the main
signal transduction mechanism in bacteria, the final cellular effect is
triggered by the response regulator (RR), which function is modulated by
phosphorylation in a conserved aspartic residue. Basically, the majority
of RRs just contain a receiver domain where the phosphorylatable Asp
is found, and an effector domain which acts as a transcriptional regulator
binding to DNA, however, some RR just contain a receiver domain or other
RRs contain effector domains with alternative functions. Despite the high
degree of 3D structure conservation among receiver domains, activated
RRs can be found as monomers, as in the case of the standing alone receiver
domains or oligomerize through its receiver domain. The dimerization can
be exploited by the a4p5a5 surface forming 4-5-5 dimers, 4-5 dimers,
inverted 4-5 dimers or swapped dimers. The most abundant RRs, which
belong to the prototypical OmpR-PhoB RRs family form 4-5-5 dimers. In
our laboratory we try to understand the basis for this variable dimerization,
thus we have solved the structure of two RRs, MaeR, a malate/citrate
metabolism RR from Lactobacillus casei, which dimerizes in a “swapped”
conformation, only described previously for the RR RegX3, and the
prototypical RR OmpR which dimerizes as 4-5-5 dimer. Comparison

between MaeR and OmpR with the monomeric RR468 can give us clues to
understand the dimerization mechanism of RR activation.

P10r-23
A CRISPR-Cas9 based approach for subcellular
localization and proteomic analysis of the

multifunctional protein CAD

Francisco del Cafo Ochoa, Araceli Grande-Garcia, Santiago
Ramon-Maiques

Structural Bases of Genome Integrity Group. Structural Biology
and Biocomputing Programme. Spanish National Cancer Research
Centre (CNI0O), Madrid, ES

CAD (Carbamoyl phosphate synthetase + Aspartate transcarbamoylase
+ Dihydroorotase) is a mega-enzymatic complex that catalyzes the first
three steps of de novo biosynthesis of pyrimidines nucleotides. CAD also
controls the flux through the pathway, and its activity is modulated by
allosteric regulation and by phosphorylation through the MAP-Erk1/2,
PKA and mTORcl signaling cascades. CAD is invariably up-regulated
in tumors and neoplastic cells, and the rise of its activity is an important
parameter of tumorigenic potential. In our group we work on the structural
and biochemical characterization of CAD to define its catalytic and
regulatory mechanisms. However, to further understand CAD we need to
study the complex in vivo. In this study we report the making of fluorescent
chimeras, either by fusing the green or red fluorescent proteins to human
and hamster CAD or by using the CRISPR-Cas9 technology to introduce
GFP into the endogenous CAD gene. We have tracked the subcellular
localization of CAD in life cells using the engineered fluorescent proteins
and also by doing cell fractionation and western blotting with specific
antibodies. Our results clearly demonstrate that CAD is a cytosolic
complex and discredit previous studies reporting the translocation of CAD
into the nucleus. To have good controls for our studies, we have used the
CRISPR-Cas9 to knock-out CAD in human cell lines. Additionally, we are
doing the proteomic analysis of normal and CAD-deficient cells to identify
proteins interacting with CAD and to characterize the posttranslational
modifications modulating the activity of the complex during the cell cycle.

P10-24
Analisis de los requerimientos de secuencia que
presentan las proteinas celulares que se asocian
al dominio PDZ de la éxido nitrico sintasa

neuronal (nNOS)

Javier Merino Gracia', Carlos Costas Insua’, M* Angeles Canales?,
J. Ignacio Rodriguez Crespo’

'Departamento de Bioquimica y Biologia Molecular |, Facultad de
Ciencias Quimicas, Universidad Complutense de Madrid, Madrid,
ES, °Departamento de Quimica Orgéanica, Facultad de Ciencias
Quimicas, Universidad Complutense de Madrid, Madrid, ES

La o6xido nitrico sintasa neuronal (nNOS) se diferencia de las otras dos
isoformas presentes en mamiferos, eNOS e iNOS debido a la presencia de
una extension N-terminal de ~300 residuos en los que aparece un dominio
PDZ, una extension en f-hairpin que se une a la a-sintrofina y a PSD95,
un sitio de unién a la cadena ligera de dineina DYNLLI y un segmento
polipeptidico al cual se unen las repeticiones R16/R17 de la distrofina.
No se conoce en detalle la especificidad de union del dominio PDZ de
la nNOS. Originalmente se considerd que se trataba de un dominio PDZ
clase III, y se propuso que reconocia secuencias C-terminales tipo —Asp/
Glu-X-9-COOH. Por ello se sugirio que el dominio PDZ de la union podria
unirse al Receptor de Melatonina (Val-Asp-Ser-Val-COOH), al Receptor
alC-Adrenérgico (Gly-Asp-Ala-Val-COOH), a NIDD (Glu-Asp-Ile-Val-
COOH) o a CtBP (Ser-Asp-Gln-Leu-COOH). Sin embargo, NOS1AP/
CAPON, la proteina neuronal mejor caracterizada que se asocia al dominio
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PDZ de la nNOS, termina en Ile-Ala-Val-COOH, un motivo consenso
Clase II (-¢-X- ¢-COOH). Asimismo, Vacl4, otra proteina que se une a
este dominio PDZ también posee una secuencia C-terminal Clase II (Val-
Val-Leu-COOH). Finalmente, otras parejas de union al dominio PDZ de la
nNOS incluyen proteinas con dominio C-terminales Clase I (—X-S/T-X-¢-
COOH), tal y como la ATPasa plasmamembranar dependiente de Calcio/
calmodulina PMCA-4b (Thr-Ser-Val-COOH), el receptor de Serotonina 2B
(Ser-Tyr-1le-COOH) o la proteina tipo receptor tirosina fosfatasa ICAS12
(Ser-Pro-Val-COOH). En este trabajo se describe el analisis de la union
del dominio PDZ de la nNOS a multiples secuencias de diverso origen.
Para ello, hemos clonado y expresado de forma recombinante este dominio
y analizado la unién de multiples secuencias mediante doble hibrido de
levadura, calorimetria de titulacion, coinmunoprecipitaciones en células
transfectadas, dicroismo circular y anisotropia de fluorescencia utilizando
péptidos marcados. Finalmente hemos identificado los residuos implicados
en la union utilizando el dominio PDZ de la nNOS isotopicamente marcado
mediante técnicas de NMR.

P10r-25
Analysis of cytokinetic protein Cyk3 during

budding yeast cell division

lago Molist Pérez, Magdalena Foltman, Alberto Sanchez Diaz
Instituto de Biomedicina y Biotecnologia de Cantabria (IBBTEC),
Santander, ES

The Chitin synthase Chs2 is responsible for the synthesis of the chitin layer
that forms the primary septum between mother and daughter cells during
cell division. The primary septum is a part of the extracellular matrix that
is essential for life. The Cyk3 protein has been shown to have a positive
influence on the synthesis of primary septum, although the details on
how this regulation happens are so far unknown. Here we show that cell
division occurs slower in the absence of Cyk3. Moreover, Cyk3 contains
a transglutaminase-like domain and a protein fragment that includes such
domain directly interacts with Chs2, which show that Cyk3 could directly
regulate Chs2. In line with the previous result, we have been able to block
the synthesis of primary septum by mutating the transglutaminase-like
domain in Cyk3. Hence, it is not surprising that lack of Cyk3 abolished
the synthesis of primary septum in a genetic background where Cyk3
becomes essential. These findings support a cytokinesis model in which
Cyk3 positively regulates Chs2 function, offering a putative new target for
drug development against fungal pathogens.

P10r-26
3D Structure and biochemical characterization of
the aspartate transcarbamoylase domain

of human CAD

Alba Ruiz-Ramos’, Nada Lallous?, Adrian Velazquez-Campoy?,
Santiago Ramén-Maiques*

ICentro Nacional de Investigaciones Oncoldgicas, CNIO, Madrid,
ES, ?Vancouver Prostate Centre, University of British Columbia,
Vancouver, CA, Institute of Biocomputation and Physics of
Complex Systems (BIFl), Zaragoza, ES

Aspartate  transcarbamoylase (ATC) catalyzes the synthesis of
N-carbamoyl-L-aspartate from carbamoyl phosphate (CP) and aspartate in
the de novo biosynthesis of pyrimidine nucleotides. In prokaryotes, the first
three activities of this pathway, namely carbamoyl phosphate synthetase
(CPS), ATC and dihydroorotase (DHO), are encoded as distinct proteins
that function independently. However, in animals, CPS, ATC and DHO
are fused into a single multi-enzymatic complex named CAD. Although
numerous structures of prokaryotic ATCs have been solved, the architecture
of eukaryotic ATCs remained unknown. Here, we describe the expression,
purification and biochemical characterization of the ATC domain of human
CAD. We also report the crystal structures of the protein in its apo-form,
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bound to CP and in complex with the anti-tumoral drug PALA. Similarly to
the well-characterized ATC from Escherichia coli, human ATC folds into
a homo-trimer, where each subunit undergoes important conformational
changes upon binding of the ligands. In contrast to what has been observed
in E. coli ATC, we prove by using isothermal titration calorimetry that
human ATC binds PALA with negative cooperativity. Thus, we found that
the three binding sites in the human ATC trimer are non-equivalent, and that
binding of one molecule of PALA decreases the affinity for the interaction
with subsequent molecules. This unexpected observation could explain the
resistance mechanism of CAD to the treatment with PALA and its poor
effectiveness in clinical trials. Strikingly, a loop that is absent in bacterial
ATCs, seems to be responsible for the communication of conformational
changes between the subunits. Single-point mutations in this loop affect
the oligomeric association of human ATC and reduce its activity by 2-fold.
Finally, we also characterize the effect of a second mutation, R2024Q), in
the active site of human ATC. This modification, described in a 4-year old
patient, is responsible for the first disorder caused by a CAD deficiency.

P10-27
Ornithine decarboxylase antizyme inhibitor
2 from Xenopus laevis possesses lysine

decarboxylase activity

Ana Lambertos Escudero, David Cerezo Fernandez, Bruno Ramos
Molina, Rafael Pefafiel Garcia

Universidad de Murcia, Murcia, ES

Polyamines are small cationic molecules that play an important role in
cell growth, proliferation and differentiation. Ornithine decarboxylase
(ODCQ), the rate-limiting enzyme of polyamine biosynthesis, is regulated
by antizymes (AZs) and antizyme inhibitors (AZINs). AZs are proteins
that negatively regulate intracellular polyamine levels by binding to
ODC and targeting it for degradation, as well as by inhibiting polyamine
uptake. AZINs, proteins with high homology with ODC but devoid of
decarboxylating activity, bind to AZs and negate their effects. Antizyme
inhibitor 2 (AZIN2), the second member of this family, is mainly expressed
in secretory tissues of mammals and localized in the ERGIC compartment,
suggesting a role in vesicle trafficking. In Xenopus laevis an orthologous
gene of mouse Azin2 was characterized, showing an expression pattern
different to that its paralogous ODC. However, the biochemical activity of
the putative Azin2 from Xenopus (xAZIN2) has not been established. In
this report, we have compared, by using an heterologous expression system,
the properties of XAZIN2 with those of mAZIN2 and mODC. Our results
indicate that XAZIN2 shares with ODC subcelular location and behavior
against AZ. However, HEK293T cells transfected with XAZIN2 showed a
moderate increase of putrescine and high levels of cadaverine, diamine that
is not detected in cells transfected with mAzin2. These results indicate that
XAZIN2 has marked lysine decarboxylase activity and poor ODC activity.
According to all these findings, xAZIN2 should be considered as a lysine
decarboxylase, instead of an antizyme inhibitor.

P10-28
Functional and structural characterization

of the human mTOR complex Il

Elena Aranda Serrano’, Rodrigo Barderas Manchado®, David Gil
Cartén?, Nuria Roldan?, Jests Pérez-Gil', Begofia Garcia-Alvarez!
"Universidad Complutense de Madrid, Madrid, ES, °CIC Biogune,
Vizcaya, ES

The mTOR (mammalian Target Of Rapamycin) signaling pathway is
crucial in regulating cell growth and proliferation. mTOR Ser/Thr kinase
exists in two structurally and functionally distinct complexes: mTORC1
and mTORC?2.

Here we report functional and structural studies of the less characterized
mTORC2 complex. This complex controls cell proliferation and survival
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through the phosphorylation and activation of Akt/PKB kinase. It is
composed of mTOR, mLSTS, Rictor (Raptor Independent Companion of
mTOR), mSIN1 (mammalian Stress Interacting protein-activated protein
kinase 1), and Protor-1 (Protein observed with Rictor-1). We purified
mTORC2 from mammalian HEK-293T stable cell lines overexpressed
mSINT1 because it is present in mMTORC2 but not in mTORCI1. We tested
the integrity of the purified complex inside the cells. Depending on the
cell type, purified mTORC?2 undergoes autophagy and apoptosis. We also
demonstrated that the AKT phosphorylated state in Ser-473 is altered in
transfected cells previously stimulated with the growth factor receptors
suggesting there is negative feedback between mTORC1 and mTORC?2.
With use of negative stain and single-particle image processing we can
show the preliminary structural characterization in 2D images of the
mTORC2 complex.

P10-29

Dissecting Bacillus thuringiensis Cry3Aa toxin
mode of action in Colorado potato beetle larval
midgut

Victor Manuel Ruiz-Arroyo, Inmaculada Garcia-Robles,

Camila Ochoa-Campuzano, Adrian Goig, Sara Oltra, Amparo

C. Martinez-Ramirez, M. Dolores Real Garcia, Carolina Rausell
Universitat de Valéncia, Burjassot, Valencia, ES

The molecular mechanism of the insecticidal action by B. thuringiensis
(Bt) Cry toxins is a multistep process that involves ingestion of the soluble
crystalline protoxin by susceptible larvae followed by the protein proteolytic
processing in the insect midgut rendering an active toxin, which can interact
with receptor molecules on the insect midgut microvilli to exert toxicity. Bt
Cry3Aatoxin is highly active against larvae of Colorado potato beetle (CPB),
the most devastating insect pest of potatoes worldwide, but the receptor
molecules involved in the Cry3Aa toxic action have not been identified yet.
In this work, we showed that the transformation of Cry3Aa protoxin to a
pore-forming competent form requires a previous chymotrypsin proteolytic
processing that enables the toxin to efficiently interact with brush border
membrane receptors. In the coleopteran model insect 7ribolium castaneum,
cadherin-like protein (Gene Bank accession XM_966295) and sodium solute
symporter (Gene Bank accession XM 963356) have been characterized as
Bt toxin functional receptors. In this work, we looked for the homologous
gene sequences encoding Bt toxin functional receptors in CPB in the
published CPB transcriptome and in the CPB genome that is currently being
annotated (iSk-pilot-project, www.hgsc.becm.edu/arthropod-sequencing). We
also searched for the CPB ADAM10 metalloprotease gene sequence (Gene
Bank accession KI579409.1) that we previously proposed encodes a Cry3Aa
toxin receptor in CPB larvae. Finally, we assessed the functional role of these
three molecules as Cry3Aa toxin receptors in CPB larvaec by RNAi gene
silencing and results demonstrated that CPB-ADAMI10 protein is a Cry3Aa
functional receptor in CPB. The relevance of the proteolytic processing by
ADAMI10 membrane associated metalloprotease in Cry3Aa toxin mode of
action was investigated.

P10-30
Low-resolution structure of the human

mitochondrial replicative helicase Twinkle

Pablo Fernandez-Millan®, Melisa Lazaro?, Sirin Cansiz-Arda®,
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Spelbrink®, Maria Sola'
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Disorders, Radboud University Medical Centre, Nijmegen, NL,
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The mitochondrial replicative helicase, Twinkle, belongs to the SF4-family
and is involved in strand separation at the replication fork of mitochondrial
DNA (mtDNA). Its malfunctioning is linked to rare mitochondrial diseases.
We determined the 3D structure of Twinkle by cryo-electron microscopy
(EM) and small angle X-ray scattering (SAXS), which both showed the
presence of heptamers and hexamers. Based on related helicase structures,
we built an atomic homology model for the full-length protein, which
included, for the first time for an SF4 helicase, an N-terminal zinc-binding
domain (ZBD), an intermediate RNA polymerase domain (RPD), and a
RecA-like hexamerization C-terminal domain (CTD). The EM model of
Twinkle reveals a hexameric two-layered ring, each layer comprising,
respectively the ZBDs and RPDs, and the CTDs. In the hexamer, the CTD
of one subunit contacts the RPD of the adjacent subunit; the RPDs, in
turn, further contact the ZBDs of the next subunit. Finally, the ZBDs show
important structural heterogeneity. In solution, the X-ray scattering data
suggest variable conformations of both RPDs and ZBDs, which protrude
considerably from the CTD hexa- and heptameric rings. The structural
flexibility observed for the Twinkle N-terminal domains suggests a
complex network of interactions consistent with functional requirements
of helicase activity.

P10-31

New structural insights into PARP3 function

Luis M. Polo®, Yingqi Xu?, Steve Matthews?, Antony Oliver?,
Laurence Pearl*

!Genome Damage and Stability Centre, School of Life science,
University of Sussex, Brighton, UK, “Department of Life Sciences,
Faculty of Natural Sciences, Imperial College of London, London, UK

PARP3 is a member of the (ADP-ribose)-polimerase superfamily that
localises to sites of DNA damage - promoting canonical Non-Homologous
End-Joining (¢cNHEJ) of DNA double-strand breaks, via its downstream
recruitment of APLF.

PARP3, like the structurally related PARP1 and PARP2 enzymes,
contains two highly conserved domains: WGR (Trp-Gly-Arg) and
Catalytic, connected together by a short 15 amino acid linker region. In
addition it also contains an largely uncharacterised 48 amino acid region
at its N-terminus.

We have demonstrated that PARP3 binds preferentially to DNA duplexes
containing single-strand breaks - with particularly high affinity for nicks
containing a 5’ phosphate - which stimulates the enzyme’s ADP-ribosyl-
transferase activity to a much greater extent than simple blunt-ended DSBs.
We confirm that the mechanism of the ADP-ribosyl-transferase occurs in
cis (as opposed to trans). We also define the residues of PARP3 involved
and required for DNA-binding, and also reveal that the N-terminal region
remains unfolded, even when bound to DNA.

P10-32
Identification of near-native protein-protein

docking models using structural clustering
Sergio Mares-Samano, Juan Fernandez-Recio
Barcelona Supercomputing Center, Barcelona, ES

Protein docking algorithms generate protein-protein structural models,
which include both near-native and incorrect conformations. Although
scoring functions have proven valuable for ranking docking poses, the
best scored models frequently are not the closest to the native structure,
resulting in a high rate of false positives.

In an attempt to improve the identification of near-native docking
conformations, we have implemented an approach that ranks models based
on their structural clustering properties. From a pool of docking decoys, our
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method uses a scoring function to select models with the lowest docking
energies. Retained models are subsequently subjected to a clustering
analysis to select putative near-native solutions.

We evaluated the performance of the approach on decoy sets containing
10,000 docking models generated for 11 benchmark protein-protein
complexes. Docking decoys were produced using FTDock and then pyDock,
a state-of-the-art scoring function, was applied to select the 2000 poses with
the lowest desolvation and electrostatic energies. Finally, retained models
were structurally clustered and ranked based on cluster size.

The selection of docking models based on cluster size importantly improved
the identification of near-native poses when compared to that of pyDock
scoring function. We found that there is a strong correlation between the
cluster size and the RMSD to native. Models contained in the most populated
cluster were consistently closer to the native structures than the lowest energy
complexes. Consequently, when ranking models selecting the center of the
most populated cluster, a large number of false positives were eliminated,
improving the identification of near-native conformations.

P10-33
Functional interactions of p-arrestin isoforms

and human melanocortin 1 receptor

Marta Abrisqueta Gonzalez, Conchi Olivares Sanchez, Julia Sirés
Campos, Maria Castejon, Cecilia Herraiz, José Carlos Garcia-Borrén
Martinez, Celia Jiménez-Cervantes

Universidad de Murcia, Murcia, ES

The melanocortin 1 receptor (MCIR), a main determinant of pigmentation
and skin cancer susceptibility, is a G protein-coupled receptor (GPCR)
responsible for the actions of aMSH. Increased cAMP levels downstream
of MCIR promote synthesis of photoprotective eumelanins by cutaneous
melanocytes. Signaling from GPCRs is regulated by B-arrestin 1 and 2
(ARRB1/ARRB?2) which are recruited to intracellular domains of GPCRs
upon receptor activation. Receptor-bound ARRBs uncouple active receptors
from G proteins (desensitization) and interact with clathrin and AP2 to trigger
their internalization. We analyzed the functional interactions of ARRBs and
MCIR. When co-expressed with MC1R in HEK cells, both ARRB isoforms
interact with the GPCR as shown by co-immunoprecipitation, but only
ARRB?2 uncouples MCIR from the Gs protein and triggers internalization.
The electrophoretic pattern of ARRB2 expressed alone consists of a single
51 kDa band. This pattern is altered on coexpression with MCIR, with
appearance of additional bands at ~ 46 and 40 kDa as well as high molecular
weight polyubiquitylated species. Immunoreactivity of the 40-51 kDa
species with antibodies directed against ARRB2 N- and C-termini show
that these forms are not the result of proteolysis, but arise from covalent
modifications. The internalization-incompetent ARRB1 and ARRB2-V54F
mutant only show the ~ 51 kDa species, but are polyubiquitylated upon
interaction with MCIR. These and site-directed mutagenesis and functional
data are best explained by a model whereby ARRB1 and ARRB2 are
co-translationally mono- and di-ubiquitylated independently on MCIR,
and also undergo MCI1R-dependent post-translational polyubiquitylation
in residues K293-295-397-400, likely catalyzed by the E3 ubiquitin ligase
MGRNI. This modification do not abolish ARRB2 activity towards MCI1R.
On the other hand, internalization of ARRB2-MCIR complexes would result
in loss of the co-translationally conjugated ubiquitin residues, and would be
followed by receptor recycling without ARRB2 degradation.

P10-34
MIP6 a putative mRNA binding protein and its
role in RNA export

Nada Mohamad, Jerénimo Bravo
Instituto de Biomedicina de Valencia (IBV), Valencia, ES

In eukaryotic cells, gene expression requires efficient and proper transport
of mRNAs from the nucleus to the cytoplasm. Studies performed in model
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organisms have provided the groundwork for our understanding of mRNA
nuclear export and have highlighted many mRNA maturation events that
influence the export of mRNA to the cytoplasm. Fully understanding the
complete mechanism behind mRNA export is crucial for curing diseases.
The importance of the mRNA export pathway to cellular function is
exemplified by both its conservation and adaptation between organisms.
Many factors required for export in lower eukaryotes have since been shown
to be similarly required for mRNA export in human cells emphasizing on
the importance of studying mRNA export in lower eukaryotes, especially
the study of RBPs (RNA binding proteins) which plays the major role in
post- transcriptional control of RNAs including export and translocation.
Recently, a Yeast-two-Hybrid assay for the identification of interaction
partners for Mex67 (mRNA Export Factor), major player in mRNA export,
have identified some putative partners that may play a role in mRNA
export, including Mip6 (Mex67 Interacting Protein 6) [1].

Mip6 is of relatively unknown function, previously thought to be a putative
RNA binding protein (contains RNA Recognition Motifs). Our aim is to
unfold the structural form and later characterize the function of Mip6 in
mRNA export via the interaction with Mex67. Using pull-down and Co-
Purification assays we were able to show that the interaction between
Mip6-Mex67 is physical in E. coli, moreover the sequential deletions of
Mip6 allowed us to isolate the binding site.

Subsequent biophysical analysis allowed the characterization of the
Mip6-RNA recognition through its RRMs, and we were able to crystalize
and solve the structure of one of the RNA Recognition Motifs. Further
structural and functional analysis of Mip6 and the complex Mip6-Mex67
is currently being studied.

References
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Molecular bases for the novel interaction
between cytochrome ¢ and the histone chaperone
ANP32B

Francisco Rivero Rodriguez, Katiuska Gonzélez Arzola, Antonio Diaz
Quintana, Miguel Angel De la Rosa Acosta, Irene Diaz Moreno
Universidad de Sevilla - CSIC, Sevilla, ES

Cytochrome ¢ (Cc) is a small metalloprotein involved in the mitochondrial
electron transfer chain under homeostatic conditions. However, apoptotic
stimuli lead to the release of Cc from mitochondria into cytoplasm,
where the apoptosome is assembled. A recent proteomic analysis has
unveiled new proteins targeted by Cc during the onset of apoptosis. These
interactions have been corroborated in vivo by Bimolecular Fluorescence
Complementation (BiFC) [1-3].

One of the novel apoptotic Cc-targets is the Acidic leucine-rich Nuclear
Phosphoprotein 32 family member B (ANP32B). This protein contains
four Leucine-Rich Repeat (LRR) motifs at the N-term, along with a
C-terminal Low-Complexity Acidic Region (LCAR). ANP32B acts
as a histone chaperone [4], a modulator of mRNA trafficking [5] and a
caspase-3 substrate [6].

In this work, the interaction between ANP32B — Cc has been detected
in the cytoplasm under apoptotic conditions by co-inmunoprecipitation
assays between endogenous proteins. The ANP32B-Cc complex has been
further characterized in vitro by biophysical techniques, such as Isothermal
Titration Calorimetry (ITC), yielding an equilibrium dissociation
constant (Kp) ca. 1.30 uM. The N-terminal LRR domain of ANP32B —
compromising residues from 1 to 161- does not bind Cc, according to
NMR titration experiments, suggesting that the C-terminal LCAR domain
is responsible for the binding to Cec.

More structural and functional experiments are now in progress to get
further insight into the role of the Cc-ANP32B ensemble during the early
stages of apoptosis.



Valencia 2015

Pésters / Posters

References

[1] Martinez-Fabregas J. et al.: Mol Cell Proteomics 2014; 13: 1439-56.
[2] Martinez-Fabregas J. et al.: Cell Death Dis 2014; 5 (e1314): 1-2.

[3] Martinez-Fabregas J. et al.: Mol Cell Proteomics 2013; 12: 3666-76.
[4] Tochio N. et al.: J Mol Biol 2010; 401: 97-114.

[5] Gallouzi LE., Brennan C.M., Steitz J.A.: RNA 2011; 7: 1348-61.

[6] Shen SM. et al.: Carcinogenesis 2010; 31: 419-26.

P10-36
Stability and DNA interaction of MeCP2,

a protein target associated with Rett syndrome
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Methyl CpG binding protein 2 (MeCP2) is a DNA binding protein involved
in gene expression regulation that preferentially interacts with methylated
DNA regions, though it also interacts with multiple protein partners. Certain
mutations in MeCP2 are associated with Rett syndrome, an important
neurodevelopmental disorder affecting young girls. Those clinically-
relevant mutations in MeCP2 may affect its ability to fold and/or to interact
properly with DNA, thus, hindering its multiple functions.MeCP2 is an
intrinsically disordered protein. The majority of its polypeptide chain is
considered to be unstructured under physiological conditions. Unstructured
regions are important because they provide the required structural plasticity
for establishing multiple interactions with different binding partners with a
low entropic penalty, through processes where partial folding and binding
are intimately coupled.We have carried out a biophysical characterization
of the structural stability of the methyl binding domain (MDB) and other
MeCP2 variants by fluorescence and circular dichroism. The impact of
methylated and unmethylated DNA interaction on that stability was also
assessed. Large DNA stabilization effects suggest that the interaction with
DNA is coupled to a rearrangement of the protein conformation. In addition,
the interaction between MBD MeCP2 and methylated/unmethylated DNA
has been studied directly by isothermal titration calorimetry (ITC). The
results indicate that the interaction of MeCP2 with DNA is coupled to the
structuring of the protein conformation and it is strongly modulated by
external factors (e.g. pH, ionic strength).

Acknowledgements: This work has been sponsored by Spanish Ministerio
de Economia y Competitividad (BFU2013-47064-P), Spanish Ministerio
de Educacion, Cultura y Deporte (Grant FPUI13/3870), Miguel Servet
Program from Instituto de Salud Carlos III (CP07/00289), Diputacion
General de Aragon (Protein Targets Group B89).
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The enzymatic hydrolysis of DNA phosphodiester bonds has been
widely studied, but the chemical reaction has not yet been observed.
Here we follow the generation of a DNA double-strand break (DSB)
by the Desulfurococcus mobilis homing endonuclease I-Dmol, trapping
sequential stages of a two-metal-ion cleavage mechanism. We captured
intermediates of the different catalytic steps, and this allowed us to watch
the reaction by ‘freezing’ multiple states. We observed the successive
entry of two metals involved in the reaction and the arrival of a third
cation in a central position of the active site. This third metal ion has
a crucial role, triggering the consecutive hydrolysis of the targeted
phosphodiester bonds in the DNA strands and leaving its position once
the DSB is generated. The multiple structures show the orchestrated
conformational changes in the protein residues, nucleotides and metals
during catalysis.

P10-38
Another look at the mechanism involving
trimeric dUTPases in Staphylococcus aureus
pathogenicity island induction lends strong

support to the domain V and VI model

Elisa Maiques’, Jorge Donderis®, Nuria Quiles-Puchalt?, J. Rafael
Ciges', Christian Alite', Janine Bowring?, Jose Penades?, Alberto
Marina*

IcSIC-Instituto de Biomedicina de Valencia, Valencia, ES, ?Institute
of Infection, Immunity and Inflammation-University of Glasgow,
Glasgow, UK

Staphylococcal pathogenicity islands (SaPIs) are mobile genetic elements
that carry and disseminate virulence genes in Staphylococcus aureus.
They reside passively in the host chromosome under the control of Stl,
a global SaPl-encoded repressor. The trimeric phage-encoded DUT
protein is the antirepressor protein. We are focussed in the elucidation
of the mechanisms by which DUTs perform their moonlighting activity.
We involved a non-conserved central region of the trimeric Duts,
defined as motif VI, but also a well conserved (from phage to human)
C-terminal Motif V, that is ordered upon the binding of dUTP switching
between active (dUTP-bound) and inactive (apo state) conformations
in SaPI derepression. In this paper, using an in vitro approach, Biolayer
Interferometry (BLITz), complemented with new structural and
biological in vivo data, we have revisited and validated our previously
proposed model. Our results clearly involve both Dut 80a motifs V and VI
in binding to the Stl repressor. Moreover, we also confirm that ordering of
the conserved motif V is a prerequisite for SaPI derepression. However,
our current results suggest that the motif V competent conformation
required for SaPI derepression is not that induced by the binding of the
dUTP, as previously proposed, but is that obtained after the hydrolysis of
the nucleotide.
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Structural and biochemical basis of the
specificity for reduced flavins of the bifunctional
FAD synthetase from the human pathogen

Streptococcus pneumoniae
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Streptococcus pneumoniae is a pathogen almost exclusively of humans,
causing a variety of infections (pneumonia, sinusitis, peritonitis, etc.) and
severe invasive processes (meningitis, septicaemia, etc.) particularly in
old, young and inmunodepressed people. The bifunctional FAD synthetase
from S. pneumoniae (SpnFADS) is responsible for two relevant activities in
this pathogen; riboflavin kinase (RFK) and ATP:FMN adenylyltransferase
(FMNAT). The products of these activities, FMN and FAD, are cofactors
of flavoproteins and flavoenzymes that are involved in a large number of
biological processes for S. pneumoniae.

In this sense SpnFADS might be an essential enzyme for the survival of this
pathogen and therefore be considered as a drug target to treat human diseases
caused by it. The different structural and chemistry features of the FMNAT
module of prokaryotic FADSs and the enzymes catalyzing the equivalent
function in eukaryotes, (including humans) might also facilitate the
discovery of selective compounds targeting the bacterial enzyme. Currently,
S. pneumoniae is the only pathogen with an available structure of its FAD
enzyme (PDB code 30P1). In the present study we show kinetics, binding
and single molecule studies of SpnFADS. Our data suggest that the SpnFADS
is mainly monomeric and the FMNAT activity requires reducing conditions
for the catalysis to take place. Thus, in stark contrast to what described for the
FADS from C. ammoniagenes [1-3], the FMNAT module of SpnFADS can
only bind to reduced FAD or FMN. Overall, our studies represent an initial
step required to initiate a drug discovery campaign targeting this enzyme.
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C2 domains involved in vesicular traffic
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C2 domains are present in more than 120 proteins and most of them
are involved in signal transduction or membrane trafficking like
synaptotagmins and rabphilin 3A. C2 domains were first discovered as the
second conserve domain in classical PKCs and are most well known as
Ca™ sensors and as phosphatidylserine-binding domains. Previous studies
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in our laboratory have revealed an specific PI(4,5)P,-binding site located in
apolybasic region at the $3-4 strands. This site is also conserved in a wide
variety of C2 domains of topology I for example synaptotagmins, rabphilin
3A, DOC2 and PI3KC2a..

In this work we have determined the structure of C2A domain of rabphilin
3A in complex with PI(4,5)P, and IP; by X-ray crystallography and we
sought to unravel the molecular mechanism of Ca'” and PI(4,5)P, binding
in this domain. A combination of different techniques, site-directed
mutagenesis, ITC, FRET and aggregations experiments has enabled us to
propose a molecular mechanism of Ca**/PI(4,5)P,-dependent membrane
interaction through two different motifs and demonstrate that C2A and
C2B domains possess differential amino acids that confer them special
abilities. In addition, structural comparisons between C2A domains of
rabphilin 3A and synaptotagmin 1 indicate the presence of a key glutamic
residue in the polybasic cluster of C2A domain of synaptotagmin 1 that
abolishes the interaction with PI(4,5)P,.

Taken together these results provide a structural explanation for the ability
of different C2 domains to pull plasma and vesicle membranes close
together in a Ca'’-dependent manner and sensitivity and specificity to
various cellular signals.

P10-41
Explorando la regulacion y la patologia asociadas
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En la CPSI, catalizador/regulador clave del ciclo de la urea, se han
identificado en pacientes con déficit de la misma >130 mutaciones,
muchas de efecto desconocido. También se atribuye a la CPS1 un papel
en la conexion metabolismo-envejecimiento, al detectar acilaciones en sus
lisinas, susceptibles de deacilacion por sirtuina 5. Hemos estudiado:

1) La sensibilidad diferencial de mutantes clinicas a varios anticuerpos
monoclonales contra CPS1, revelando diferencias de reactividad
inmunologica de las formas sin ligandos o con ligandos, y de las mutantes
clinicas T471N, P774L, S1331P y R1453W respecto a la CPSI silvestre.
Hemos interpretado estos hallazgos en base estructural.

2) Los efectos de simular la succinilacién y acetilacion de lisinas de la
CPS1 aparentemente susceptibles a la deacilacion por sirtuina 5. Asi,
hemos mutado a glutamato (simulacion de succinilacion/glutarilacion), las
lisinas 915, 1291, 1360 y 1486, y a glutamina (simulacion de acetilacion)
las lisinas 1291 y 1360. Estas mutantes, expresadas recombinantemente
en un sistema de baculovirus/células de insecto, se han purificado como
la CPS1 silvestre. Ninguna de estas mutaciones es inactivante, pero todas
ellas reducen la actividad enzimatica. La mutacion K1360E tiene el efecto
mas marcado, seguida de la K1486E que afecta una lisina de particular
importancia regulatoria potencial dada su succinilacion y glutarilacion y el
aumento de su succinilacion en ratones KO para sirtuina 5. El efecto menos
importante fue el de la mutacion K1291E, atin cuando este residuo se acetila
y succinila, y es sujeto de desuccinilacion por la sirtuina 5. Posiblemente la
inactivacion detectada en otros estudios para formas aciladas es un efecto
acumulativo que estudiaremos en mutantes multiples.

Ayuda BFU2014-58229P y CIBERER.

P10-42
Mutational analysis and characterization of WFYY

motif in PrimPol
Patricia Alejandra Calvo Fernandez', Marcos Diaz®, Maria |.
Martinez-Jiménez!, Silvana Mouron?, Susana Guerra®, Juan
Méndez?, Luis Blanco®



Valencia 2015

Pésters / Posters

ICentro de Biologia Molecular Severo Ochoa, Madrid, ES, °Centro
Nacional de Investigaciones Oncoldgicas, Madrid, ES

PrimPol is the second primase in human cells, the first with the ability
to start DNA chains with dNTPs. Moreover, PrimPol is also a DNA
polymerase able to bypass common oxidative lesions in DNA, such as
abasic sites and 8-oxoguanine (Garcia-Gomez et al., 2013). PrimPol
displays a high degree of versatility to accept or induce distortions of both
primer and template strands, creating alternative alignments based on
microhomology that would serve to skip unreadable lesions and to connect
separate strands (Martinez-Jiménez et al., 2015). Thus, the different
strategies used by PrimPol for DNA damage tolerance are based on its
capacity to “read” certain lesions, to skip unreadable lesions, and as an
ultimate solution, to restart DNA synthesis beyond the lesion thus acting as
a TLS primase (Mourén et al., 2013).

Amino acid sequence alignment of various PrimPols allowed us to identify
a motif, WFYY, conserved in eukaryotes and archaea, and close to the
highly conserved region (AEP motif A) containing two active site metal
ligands. We performed mutagenesis of Trp*’, Phe®, Tyr*, Tyr’* amino acids
forming the WFY'Y motif of human PrimPol. Combined in vitro and in vivo
evidences showed that the invariant Trp87 and Tyr90 residues are crucial
for both the primase and polymerase activity of PrimPol, likely due to their
contribution in binding the incoming nucleotides. Interestingly, the human
polymorphic variant F88L, located at the WEFYY motif, is especially
deffective in TLS reactions on UV-damaged DNA, and when connecting
single-stranded oligonucleotides. On the other hand, Tyr89 was irrelevant
for both the in vitro enzymatic function of PrimPol and the in vivo ability
to rescue stalled replication forks.
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The mechanism of structure-selective nucleases
in DNA repair

Marcin Nowotny
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Nucleotide excision repair (NER) is a general DNA repair pathway that
detects and corrects a wide spectrum of different DNA modifications. Its
critical step is the excision of a DNA fragment that contains the lesion.
This step involves two nucleases — one of them is XPG (or Rad2 in
yeast). It specifically recognizes a junction between single-stranded and
double-stranded DNA in so-called DNA bubbles. We have solved a series
of crystal structures of Rad2 in complex with DNA substrates [1]. They
revealed that Rad2 does not specifically recognize the single-stranded part
of the substrate but rather binds the last exposed base pair of the double-
stranded portion of the DNA.

Homologous recombination is another fundamental DNA repair pathway. It
serves to repair particularly dangerous DNA lesions: DNA breaks and inter-
strand cross-links. One of the intermediates of this pathway are four-arm
DNA structures called Holliday junctions. They need to be removed and
one way to achieve it is through the action of specialized nucleases called
resolvases. In Eukaryotes one of the HJ removal mechanisms involves
SLX1 and MUS81-EMEI nucleases whose concerted action is coordinated
by scaffolding protein SLX4. We have solved the first crystal structure of
the yeast Slx1 and its complex with Slx4-interacting domain termed CCD
[2]. The structures demonstrated that the GIY-YIG nuclease and RING
finger domains present in SIx1 form a compact structure reinforced by a
long alpha-helix. SIx1 alone is inactive and it forms a homodimer in crystal
and in solution in which the nuclease active site is blocked, offering a likely
mechanism to control its promiscuous nuclease activity.
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Las dUTPasas (DUT) son enzimas ubicuas que catalizan la hidrdlisis de
dUTP generando dUMP'y PPi. El centro activo de las DUTs esta formado por
residuos contenidos en cinco motivos estructurales distribuidos a lo largo de
la proteina. El motivo V (P-loop) corresponde a la region C-terminal cuya
conformacion es dependiente de la presencia de nucledtido. Anteriormente
demostramos que las DUT de fagos de Staphylococcus aureus actuaban
como proteinas moonlighting participando en la desrepresion de islas de
patogenicidad (SaPI). Dicha actividad sefalizadora requeria de un motivo
extra, denominado motivo VI, una insercion, que a diferencia de los
motivos cataliticos, no esta conservada a nivel de secuencia ni tan siquiera
dentro de las DUT de los fagos de S. aureus. El analisis de la bibliografia
y de secuencias de DUT disponibles en bases de datos a la luz de estos
resultados nos llevaron a proponer que la actividad senalizadora de las
DUT esta extendida en los tres dominios de la vida, y que inserciones
especificas en cada organismo, que corresponderian a su propio motivo
VI, proporcionan la especificidad por sus proteinas diana. Para apoyar esta
hipdtesis, hemos caracterizado estructuralmente las DUT de dos especies
bacterianas, Enterococcus faecalis y E. faecium, cuyo analisis de secuencia
mostraba la presencia de dos inserciones propias en estas especies.

Las estructuras muestran que aunque la secuencia del motivo VI en cada
especie es diferentes, su plegamiento es similar, sugiriendo una actividad
senalizadora emparentada. Ademas, las estructuras mostraron la presencia
de un pequeno loop de seis residuos, cuya funcion es desconocida, que se
ubica cercano al centro activo, y que influye en la conformacion del motivo
V en estas DUT, un motivo que funciona como switch para la actividad
senalizadora. Guiados por estos datos hemos analizado la secuencia de
microorganismos emparentados con las enterobacterias y los resultados
sugieren una amplia dispersion de la capacidad sefalizadora de estas enzimas.
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The structure of IMPACT homolog allows its

identification as nucleic acid binding protein
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Protein translation is an essential process that needs to be regulated. There
are four kinases in humans that phosphorylate the elF2a factor, inhibiting
general translation. Under stress conditions, regulation becomes even more
crucial for surviving. GCN2 is the kinase that phosphorylates elF2a in
stress conditions. One stress condition might be amino acid starvation. In
this situation, GCN1 promotes the activation of GCN2 by facilitating the
shift of an empty tRNA from the A site of the ribosome to the histidyl-
tRNA synthetase like domain of GCN2 and hence, activating the kinase
domain that will phosphorylate elF2a. This phosphorylation will lead to
inhibition of general translation and will start expressing genes responsible
for cellular remediation and/or apoptosis. GCN2 binding to CGN1 occurs
through the RWD domain of GCN2. IMPACT is a protein composed by
two domains: RWD domain and a domain that belongs to the Unknown
Protein Family 0029 (UPF0029). IMPACT gets overexpressed in
starvation conditions, where GCN2 would phosphorylate elF2a in order
to repress general transcription IMPACT protein is able to regulate elF2a
phosphorylation by competing for the binding to GCN1 with GCN2, since
IMPACT has an RWD domain. IMPACT has higher levels of expression in
neurons but it is expressed in almost all the cell types except immune cells.
Very little is known about IMPACT besides its role in translation control under
amino acid deprivation. To shed light on new possible functions and how
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IMPACT modulates translation under this stress condition, we have obtained
high resolution crystal structures of both domains of the Chaetomium IMPACT
homolog. The structures obtained reveal that, despite the low sequence
conservation between RWD domains from IMPACT and GCN2 proteins, the
structure remains highly conserved. On the other hand, the structure of the
UPF0029 domain allowed us to identify a new function of IMPACT proteins:
nucleic acid binding. Further studies are required in order to figure out the
effect of the binding to nucleic acids and the recognition mechanism.

P10-46
Exploring the function of protein CutA

Lorena Tremifio Agullé, Vicente Rubio
Instituto de Biomedicina de Valencia (IBV-CSIC) and CIBERER-ISCIII,
Valencia, ES

CutA is a near-universal PII superfamily member. Signaling by PII is well
understood, but CutA function is not. We try to identify CutA function by
structural and biochemical approaches. 1.17A-resolution crystal structures
of Synechococcus elongatus CutA revealed the filling with Bis-Tris of a
400 A’ cavity that exists between adjacent subunits in the CutA trimer. This
cavity is localized similarly to the one that hosts the allosteric effectors in
classical PII, but PII ligands do not co-crystallize with CutA and thus do
not appear to bind in this cavity. Bis-Tris binding involves interactions of
residues of the cavity walls with the hydroxyl tips of the different Bis-Tris
“legs”. The protein groups involved are largely the same in the three cavities
of the trimer, suggesting that this binding reflects the interactions with the
cognate physiological ligand. Difficulties in the search for this ligand include
crystal breaking during soaking and very high thermal stability of CutA,
which has led us to crystallize CutA from an Antarctic bacterium. On the
biological side we have reanalyzed the supposed role of CutA in causing
metal tolerance of bacteria. Our results do not support such role. Although
an E. coli strain devoid of cutdl (the gene encoding CutA) of the KEIO
Collection exhibited increased sensitivity to Cu*’, complementation assays
with cutA Ifailed, whereas those with the next gene, cutA2 (encoding a well-
kown metal resistance protein), worked. Sequencing of the deletion margins
in the KEIO collection strain showed an overlap of the deleted region with
the beginning of the next gene, thus causing a polar effect. Therefore, 1)
CutA does not protect against metals, and its annotation must be changed; 2)
Its cavities probably accommodate a polyol.

P10r-47
The 3’X terminal domain of hepatitis C virus
genomic RNA forms a two-stem structure that

promotes viral RNA dimerization

Angel Cantero Camacho, José Gallego

Fundacién Universidad Catdlica de Valencia San Vicente Martir,
Valencia, ES

The genomic RNA of hepatitis C virus (HCV) comprises a single ORF flanked
at either end by untranslated regions (UTRs) containing structured regions
essential for replication, translation and infectivity. The 5”’-UTR contains an
internal ribosome entry site (IRES) involved in the initiation of viral protein
synthesis. The 3”-UTR region comprises a highly conserved 98-nucleotide
domain called 3”X. This domain modulates the replication and translation
processes of the virus in conjunction with an upstream SBSL3.2 stem-loop,
and contains a palindromic sequence that facilitates viral RNA dimerization.
While the three-dimensional structure of the IRES has been extensively
studied, the structure of the 37X region is unclear. Most reports have
concluded that it forms three stem-loops, but alternative folds comprising
two or four hairpins have also been proposed. Since the alternative 3°X
structures expose to different degrees the sequences involved in a distal
contact with SBSL3.2 and in genomic RNA dimerization, it has been
proposed that the domain would act as a dynamic switch signalling the
transition between the replication and translation processes of the virus.
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Following a modular strategy, we have studied the isolated 3°X subdomain
stem-loops as well as the full-length domain by NMR spectroscopy
and gel electrophoresis. Our results indicate that domain 3°X adopts a
structure composed of two stem-loops and not three hairpins or a mixture
of folds, as previously proposed. This structure exposes unpaired terminal
nucleotides after a double-helical stem and palindromic bases in an apical
loop, favouring genomic RNA replication and self-association. At higher
ionic strength the domain forms homodimers comprising an intermolecular
duplex of 110 nucleotides. The 3’X sequences can alternatively form
heterodimers with SBSL3.2. This contact, reported to favour translation,
likely involves local melting of one of the 3°X stem-loops.

P10-48
Role of W483 in the oxido-reductase activity

of the apoptosis inducing factor
Raquel Villanueva, lone Medina, Patricia Ferreira, Milagros Medina
Universidad de Zaragoza, Zaragoza, ES

The Apoptosis Inducing Factor (AIF) is a flavoprotein ubiquitously
distributed in mammals. AIF is normally located in mitochondria of healthy
cells. When the cell gets an apoptotic stimulus, AIF is translocated first to the
cytosol, then to the nucleus where it provokes chromatin condensation and
DNA fragmentation in a caspase-independent manner. AIF is mainly present
as a monomer in mitochondria under physiological conditions. When NADH
binds to the human protein (hAIF), the dimeric portion greatly increases,
and two NAD('/H) molecules are found in each protomer [1]. The first one
(NAD",) shows an extended conformation with its nicotinamide stacking
in parallel between the re-face of the FAD flavin and the F310 rings. The
side chain of W483 is also contribute to stabilize the coenzyme binding by
H-boding its nicotinamide, while, similarly to the free structure, closes the
flavin pyrimidine end with an angle of ~45°. The second coenzyme molecule,
NAD('/H)g, binds at the si-side of the flavin, with its nicotinamide stacking at
the other side of W483. In this study we have particularly addressed the role
of residue W483 in the hAIF redox activity. With such aim we have analyzed
the effect in the hydride transfer process from the coenzyme to the AIF FAD
cofactor upon introducing three mutations at W483.

References

Ferreira P. et al.: Structural insights into the coenzyme mediated
monomer-dimer transition of the pro-apoptotic apoptosis inducing factor.
Biochemistry 2014; 53: 4204-15.

P10-49
Characterization of a novel nicotinamide
mononucleotide deamidase from the plant

pathogen Agrobacterium tumefaciens

Ana Belén Martinez Mofiino®, Rubén Zapata Pérez!, Antonio Ginés
Garcia Saura', Fernando Gil Ortiz?, Alvaro Sanchez-Ferrer?
'Department of Biochemistry and Molecular Biology, Faculty of
Biology, University of Murcia. Campus of International Excellence
Mare Nostrum, Espinardo, Murcia, ES, ?CELLS-ALBA Synchrotron
Light Source, Cerdanyola del Vallés, ES

Nicotinamide mononucleotide (NMN) deamidase (EC 3.5.1.42) is one
of the key enzymes of the bacterial pyridine nucleotide cycle (PNC). It
catalyzes the conversion of NMN to nicotinic acid mononucleotide (NaMN)
and ammonia, which is later converted to NAD'. This work describes the
cloning, overexpresion, purification as well as the molecular characterization
of the novel NMN deamidase from the alpha-proteobacteria Agrobacterium
tumefaciens (AtCinA), the causal agent of crown gall disease. Recombinant
AtCinA showed a K, value for NMN of 0.33 mM and kcat/K; value of 0.015
mM's”. The enzyme was active over a broad pH range, with an optimum pH
at pH 7.5. Surprisingly, the enzyme maintained 85 % of its activity at pH 11.
Incubation of AtCinA at different pHs revealed that the enzyme was highly
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stable at basic pHs, maintaining around 50 % of residual activity after 48 hours
at pH 7-10. Its temperature profile increased up to 80 °C, showing a half-life
of 24 hours up to 50 °C and of two weeks at 25 °C. This thermal stability
results were also correlated with its high melting point. A mutational analysis
was carried out with six different mutants. S48A showed a 90% of wild type
activity, whereas Y58F maintained just a 14% of activity. In addition, Y58A,
K63A, RI45A and S31A were inactive, showing the importance of those
residues for activity. Finally, the phylogenetic analysis of this enzyme showed
it inside a defined clade, formed by other proteobacteria sequences.

This study was partially supported by MINECO-FEDER (BIO2013-
45336-R). A.B.M.-M. is a holder of research contract associated with the
above MINECO-FEDER project. R.Z.-P. and A.G.G.-S. are holders of a
predoctoral research grant (FPU) from University of Murcia, Murcia, Spain.

P10-50
Cloning, expression and functional
characterization of a novel Nudix hydrolase from

Bacillus sp

Rubén Zapata Pérez', Ana Belén Martinez Mofiino!, Antonio Ginés
Garcia Saura’, Fernando Gil Ortiz?, Alvaro Sanchez-Ferrer!
"University of Murcia. Campus of International Excellence “Mare
Nostrum”. Department of Biochemistry and Molecular Biology,
Espinardo - Murcia, ES, ?°CELLS-ALBA Synchrotron Light Source,
Cerdanyola del Valles, ES

Nudix hydrolases, a superfamily of enzymes found in more than 250
species, including viruses, bacteria, archaea and eukaryotes, catalyze the
hydrolysis of nucleoside diphosphates linked to other moieties, X. This
family is recognized by their globally conserved sequence motif called
Nudix Box, whose amino acid sequence is GX,EX,REUXEEXGU.
In the present work, the cloning, expression and activity of a new and
uncharacterized putative Nudix hydrolase from Bacillus sp. found in
Uniprot (R7EYT4) was described.

The gene was cloned into pET28a, transformed into E. coli Rosetta and
expressed with 0.25 mM IPTG at 20 °C during 16 hours. The enzyme
(BspNudix) was purified using a two-step purification method and its
molecular mass was determined by SDS-PAGE (= 25 kDa), gel filtration
(21 kDa) and computational analysis (22.9 kDa), confirming its monomeric
nature. The enzyme activity was analyzed by HPLC, showing that this
Nudix hydrolase was active towards GTP, rendering GDP, which was
subsequently converted to GMP, the final product of the reaction.

A comparative analysis at the level of sequence and homology modelling
of BspNudix and other predicted Nudix hydrolases found in the databases
was carried out in order to shed light on the classification of those enzymes.

This study was partially supported by MINECO-FEDER (BIO2013-
45336-R). R.Z.-P. and A.G.G.-S. are holders of a predoctoral research grant

(FPU) from University of Murcia, Murcia, Spain. A.B.M.M. is a holder of

research contract associated with the above MINECO-FEDER project.

P10-51

Expression, purification and characterization of
a novel nicotinamidase from Bacillus halodurans
C-125

Antonio Ginés Garcia Saura, Rubén Zapata Pérez, Ana Belén
Martinez Mofiino, Francisco José Hidalgo Céspedes, Alvaro
Sanchez-Ferrer

Department of Biochemistry and Molecular Biology, Faculty of
Biology, University of Murcia. Campus of International Excellence
Mare Nostrum, Espinardo, Murcia, ES

Nicotinamidases (EC 3.5.1.19) are enzymes that catalyze the hydrolysis
of nicotinamide (NAM) to nicotinic acid (NA) and ammonia. This is an

important reaction in the nicotinamide adenine dinucleotide (NAD")
salvage pathway. This work describes the cloning, overexpression,
purification and characterization of a new nicotinamidase from Firmicutes,
found in the alkaliphilic deep-sea organism, Bacillus halodurans C-125
(BhNic).

The BH3777 gene was cloned into pET28a, transformed into Escherichia
coli Rosetta (DE3) pLysS and induced with 0.5 mM isopropyl-b-D-
thiogalactoside (IPTG) for 16 h at 25 °C. The protein was purified to
homogeneity by a two-step chromatography procedure (Ni*'-chelating
affinity and size-exclusion chromatography, respectively). The
recombinant enzyme obtained was a highly alkaliphilic nicotinamidase
(optimum pH 9.0), active over a broad pH range, between pH 6.0 and pH
10.0. As regards substrate specificity, the enzyme was more nicotinamidase
than pyrazinamidase, being also highly active over nicotinate esters. In
addition, BhNic showed a higher pH-stability and thermostability than
those previously described for other Firmicutes nicotinamidases.

A bioinformatic analysis and modeling of its sequence with the previously
crystallized nicotinamidases showed the conserved residues of the catalytic
triad (D9-K103-C136) typically found in the Isochorismatase family, and
the residues involved in the metal binding site (D53-HS55-E64-H71), only
present in nicotinamidases.

This study was partially supported by MINECO-FEDER (BIO2013-
45336-R). A.G.G.-S. and R.Z.-P. are holders of a predoctoral research
grant (FPU) from University of Murcia, Murcia, Spain. A.B.M.M. is a
holder of research contract associated with the above MINECO-FEDER
project.

P10-52
XALOC-BL13: the MX beamline at the ALBA

synchrotron

Daniel Fulla!, Roeland Boer!, Fernando Gil-Ortiz}, Jordi Benach?,
Albert Castellvi*, Gabriel Jover!, Jordi Andreu?, Nahikari Gonzélez?,
Alberto Rubio®, Robert Oliete’, Isidre Costa’, Alba Descarrega’,
Jordi Juanhuix*

!Alba Synchrotron Light Source, Cerdanyola del Vallés, ES,
2Advance Photon Source, Lemont, US

BL13-XALOC is currently the only operating macromolecular
crystallography beamline at the 3 GeV ALBA Synchrotron near Barcelona
(Spain) and started user operation on July 2012. It receives light from an
in-vacuum undulator and it is fully tunable from 5 to 23 KeV. The optical
design consists of a Si(111) channel-cut crystal monochromator and a
pair of focusing KB mirrors. The beam at the sample position is typically
focused with a size of 52 x 5.5 um FWHM (H x V) and it can be defocused
to match the dimensions of the crystal up to a maximum of sizes 250 x 250
pum FWHM (H x V) which is very uniform due to the small slope errors
of the mirrors (55 nrad and 83 nrad RMS for the vertical and horizontally
focusing mirrors, respectively). Both mirrors can also be removed from
the beam path to use an unfocused beam. Thorough commissioning
with X-ray beam and user operation the beamline has demonstrated an
excellent energy and spatial stability of the beamline. The end-station
includes a high-accuracy single-axis diffractometer, a removable mini-
kappa stage, an automated sample-mounting robot (CATS) and a photon-
counting detector (Pilatus 6M) that allows shutterless operation. This
equipment, together with the operation flexibility of the beamline, allows
a large variety of types of crystals to be tackled, from medium-sized
crystals with large unit-cell parameters to microcrystals. Recent software
updates include a new user GUI, raster scan to determine the best area to
expose the sample, automatic data collection strategy (EDNA), inverse
beam data collection method and an automated pipeline to perform data
reduction and integration (AutoProc) that runs after each data collection.
The control system is based on Sardana-Tango architecture and MXCuBE
is being integrated. As per June 2015, 63 structures have been deposited
to the PDB with data collected at XALOC and more than 17000 crystals
have been tested.
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P10r-53
Fragment based ligand discovery for focal

adhesion kinase

Marta Acebron Garcia de Eulate’, Marta Camacho-Artacho?, Pilar
Redondo*, Ramon Campos?, Joaquin Pastor®, Daniel Lietha®

ICell Signailling and Adhesion Group. Structural and Biocomputing
Programme. Spanish National Cancer Research Center, Madrid,
ES, °NMR Unit. Structural and Biocomputing Programme. Spanish
National Cancer Research Center, ES, Madrid, ES, *Experimental
Therapeutics Programme. Spanish National Cancer Research
Center, Madrid, ES

Focal Adhesion Kinase (FAK) is an attractive cancer target, since it
converges growth and adhesion signals, which both are frequently
upregulated in invasive tumours. To date, all FAK inhibitors that have
entered clinical trials are ATP competitors. Since the ATP site is highly
conserved, such inhibitors often display significant off-target activity,
resulting in toxicity. An alternative approach is to target allosteric
sites to act on regulatory mechanisms that are not conserved across
different kinases. However, allosteric sites are often shallow pockets
that are difficult to target. Fragment based drug discovery is based on
the idea of building drugs piece by piece, detecting first weak binding
of low molecular weight compounds (fragments, 150-300 Da), that can
subsequently be developed into lead-like compounds using structure-
guided drug design.

We will apply two approaches: (i) an experimental approach that screens
smaller than drug-like compounds and detects weak binders using "F-NMR
spectroscopy; and (ii) a virtual screening approach against allosteric pockets
identified in the FAK crystal structure and on transient pockets identified
through molecular dynamics simulations. Initial ligand hits are being
validated using NMR, SPR and functional experiments. Validated hits will
then be structurally analyzed by X-ray crystallography. The binding mode of
fragments together with our mechanistic understanding of FAK regulation
will guide the elaboration of compounds from fragment hits into higher
affinity ligands that can block specific steps in the activation sequence of
FAK. Such allosteric inhibitors are expected to exhibit high selectivity.

P10-54
ER quality control partitions different misfolded

TrkA mutations to distinct degradation pathways
Maria Luisa Franco', Cristina Melero®, Maria Teresa Garcia-Corcoles’,
Marcal Vilar®

INeurodegeneration Unit. UFIEC-ISCIII, Majadahonda, ES,
2Instituto de Salud Carlos 111, Majadahonda, ES

Protein misfolding of membrane proteins is supervised by an endoplasmic
reticulum quality control (ERQC). Here we describe that TrkA mutations,
causing congenital insensitivity to pain with anhidrosis (CIPA), are
targeted to degradation via different pathways depending on the degree
of misfolded forms; partially or severe. Misfolded mutations in the kinase
domain (cytosolic side) are degraded by the ER associated degradation
(ERAD) pathway and the proteasome. However a non-sense mutation
generating a truncated extracellular domain (luminal side) is degraded by
the ERQC autophagy pathway. In addition the mutants induce different
levels of cell toxicity in PC12nnr cells, suggesting that the variable mental
retardation seen in CIPA patients could be caused by some TrkA mutations
and not others.

P10-55
Structural studies on RNA polymerase |

transcription
Carlos Fernandez Tornero', Eva Torreira', Jaime Louro’, Olga Calvo?,
Oriol Gallego®
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ICentro de Investigaciones Bioldgicas - CSIC, Madrid, ES,

2Instituto de Biologia Funcional y Gendmica - CSIC/Universidad de
Salamanca, Salamanca, ES, ’Institute for Research in Biomedicine,
Barcelona, ES

Biosynthesis of the eukaryotic ribosome starts with ribosomal RNA
production by RNA polymerase I (Pol I), a process that is critical to regulate
cell growth and proliferation. We were able to obtain the crystal structure
of yeast Pol I, a 14-subunit complex with a total mass of 590,000 Da,
at 3.0 A resolution [1]. The structure represents the latent state of the
enzyme, characterized by three major features. First, it forms dimers
that involve the C-terminal tail of the stalk subunit A43. Second, the two
enzyme halves pivot along the DNA-binding cleft to produce an open cleft
and an unfolded bridge helix. Third, an extended loop in subunit A190
mimics the DNA backbone along the cleft, hampering nucleic acid binding.
The Pol I crystal structure also reveals intrinsic modules that only bind
transiently in other RNA polymerases, such as a TFIIS-like zinc ribbon
in subunit A12.2 and a TFIIF-like dimerization module in the A49/A34.5
heterodimer. The Pol I crystal structure will be presented in the light of
recent biochemical results.

References
[1] C. Fernandez-Tornero M. et al.: Crystal structure of the 14-subunit
RNA polymerase 1. Nature 2013; 502: 644-9.

P10-56
Comparacion estructural y funcional de
dUTPasas bacteriéfagas. Comprendiendo

su actividad senalizadora

Christian Alite Hernandez', Elisa Maiques', José Rafael Ciges',
Jordi Donderis', José Rafael Penadés?, Alberto Marina®

!Instituto de Biomedicina de Valencia - CSIC, Valencia, ES,
2Infection, Immunity and Inflammation, College of Medical,
Veterinary and Life Sciences, University of Glasgow, Glasgow, UK

Las dUTPasas (Dut) se han tratado siempre como enzimas cuya funcion
es la de regular los niveles de dUTP para prevenir la incorporacion del
uracilo en el DNA. Sin embargo, trabajos recientes donde nuestro grupo
ha contribuido de forma significativa, han puesto de manifiesto para estas
enzimas actividades moonlighting, 1o que nos ha llevado a proponer que
pueden funcionar como sefializadores en procesos celulares relevantes.
Como sistemas modelo trabajamos con las Duts codificadas en los
genomas de bacteriofagos de Staphylococcus aureus, las cuales promueven
la transferencia horizontal de la isla de patogenicidad estafilococica
(SaPI) al unirse a la proteina de la isla Stl, que reprime el ciclo celular
de esta. Nuestros datos mostraron como la interaccion entre las Dut y Stl
es dependiente de nucledtido, una mecanismo on/off que recuerda a la
manera en la que las proteinas G oncogénicas regulan las interacciones con
sus proteinas diana. El analisis de secuencia de varias Dut de diferentes
fagos de S. aureus mostraron que estas proteinas presentan una zona
altamente variable, denominada por nosotros “motivo VI”, ademas de
otros 5 motivos conservados en todas las Duts triméricas, desde bacterias al
hombre. Nuestros analisis cristalograficos y funcionales de la Dut del fago
80a. mostrod que la union a Stl depende del motivo VI, pero a su vez esta
regulada por el motivo V, un P-loop conservado C-terminal que cierra el
centro activo cubriendo al nucleétido. Para entender la funcién del motivo
V y el motivo VI en el reconocimiento y la unién a Stl hemos analizado
estructural y bioquimicamente la Dut del fago 85, una Dut que presenta
mayor capacidad de induccion del ciclo de las SaPIs y mayor afinidad
por Stl, asi como de su mutante deficiente de motivo V. La comparacion
estructural de las Dut de los fagos 80a y 85, junto con sus analisis
funcionales, revelan pistas sobre el posible rol del P-loop y el motivo VI
en la interaccion con Stl y por lo tanto en el mecanismo de activacion del
ciclo de SaPI.



Valencia 2015

Pésters / Posters

P10-57 (R10-5)
Experiencia en el uso de INSTRUCT, la

infraestructura europea para biologia estructural
Carlos Oscar Sorzano Sanchez, Blanca E. Benitez Silva, Josué Gémez
Blanco, Roberto Melero, Roberto Marabini, José Maria Carazo

Centro Nacional de Biotecnologia (CNB-CSIC), Madrid, ES

INSTRUCT es la infraestructura europea para Biologia Estructural. Su
objetivo es el potenciar el acceso a equipos de ultima generacion para la
resolucion de la estructura tridimensional de complejos macromoleculares
y las mejores técnicas de expresion y purificacion de proteinas. Para ello
diversos centros distribuidos por toda Europa ofertan su conocimiento
tecnologico asi como los equipos mas avanzados para facilitar a cualquier
experimentalista el acceso a sus instalaciones, el uso de las mismas y el
analisis de los datos resultantes. INSTRUCT proporciona un mecanismo de
acceso a estas infraestructuras en el que aquellos proyectos que requieran
una, o preferentemente varias, de estas técnicas puedan ser evaluados de
forma competitiva y una vez aceptados se realicen de forma gratuita con
ayuda de personal de las diferentes instalaciones, minimizando de este
modo el tiempo hasta la estructura y consiguiendo un resultado 6ptimo en
calidad. En esta ponencia se expondran varios casos de éxito mostrando
cémo la comunidad de bidlogos moleculares, celulares y estructurales
puede beneficiarse de estas infraestructuras.

P10-58 (R10-1)
Proteomics demonstrates that most coding genes

have a single main isoform

lakes Ezkurdia’, José Manuel Rodriguez?, Enrique Carillo de Santa
Pau®, Jests Vazquez', Alfonso Valencia®, Michael Tress®

ICentro Nacional de Investigaciones Cardiovasculares, Madrid,
ES, ?Instituto Nacional de Bioinformética, Madrid, ES, *Spanish
National Cancer Research Centre (CNIO), Madrid, ES

Although eukaryotic cells can express a wide range of alternatively spliced
transcripts it is not clear whether these transcripts are tissue-specific, or
whether one of these variants might be described as dominant. Large-
scale investigations into the pattern of transcript dominance across distinct
tissues have produced contradictory results.

To shed light on this complex problem we carried out an analysis of
alternative splicing at the protein level. We interrogated 8 large-scale
human proteomics experiments using a rigorous peptide identification
strategy. We identified peptides for 12,716 human protein coding genes,
but found evidence of alternative splicing events in only 246 genes. These
results strongly suggest that the vast majority of protein-coding genes have
a single dominant isoform.

We identified a main experimental isoform for 5,011 of these genes.
These main proteomics isoforms were overwhelmingly supported
by reference isoforms from the CCDS consensus variants, agreed
upon by manual genome curation teams, and the APPRIS database,
which uses patterns of protein conservation, structure and function
to select principal isoforms for each gene. For those genes where all
three methods chose a reference isoform, the agreement was 99.5%.
In contrast the agreement with dominant transcripts from RNAseq
experiments was less than 80%.

The clear agreement between three orthogonal sources significantly
reinforces the probability that the main proteomics isoform is the dominant
isoform in the cell. In particular, the agreement with APPRIS principal
isoforms demonstrates that the cellular machinery tends to express the most
conserved splice isoform and the one that best preserves the conserved
structural and functional features of the protein.

P10-59 (R10-2)

Structural basis of eukaryotic translation initiation
José L. Llacer', Tanweer Hussain', Laura Marler?, Colin Echeverria
Aitken®, Anil Thakur?, Jon R. Lorsch®, Alan G. Hinnebusch?,

V. Ramakrishnan®

'MRC Laboratory of Molecular Biology, Cambridge, UK, “Laboratory
of Gene Regulation and Development, Eunice K. Shriver National
Institute of Child Health and Human Development, National
Institutes of Health, Bethesda, US, ®Laboratory on the Mechanism
and Regulation of Protein Synthesis, Eunice K. Shriver National
Institute of Child Health and Human Development, National
Institutes of Health, Bethesda, US

Initiation of translation in eukaryotes is a highly dynamic process with
many different steps and requires up to twelve initiation factors. In the
current model of eukaryotic translation initiation, initiator tRNA binds to
the 408 ribosomal subunit in a ternary complex (TC) with elF2-GTP, in an
open conformation (P ;) compatible with scanning mRNA for the AUG
codon. AUG recognition promotes isomerization to a closed conformation
(P,y) that arrests scanning and promotes dissociation of eIF1 from the 40S
subunit, which triggers downstream events in initiation. We presented a
cryoEM reconstruction of a yeast preinitiation complex (PIC) at 4.0 A
resolution with initiator tRNA trapped in the act of recognizing the start
codon prior to elF1 release. The structure revealed stabilization of the
codon-anticodon duplex by the N-terminal tail of eIF1A and changes
in elF1 structure likely instrumental in its subsequent release and how
the mRNA traverses the entirce mRNA cleft making connections with
elF2a, elF1A, and ribosomal elements that allow recognition of context
nucleotides surrounding the AUG codon. Now we present reconstructions
of 48S PICs in open and closed states,. These reconstructions, although at
slightly lower resolution (6.0 A and 4.9 A, respectively), include eIF2f
and various domains of elF3 on the subunit interface (not seen before).
Comparison of the two complexes reveals a large conformational change
in the head of the 40S subunit and the closure of a latch that encloses
mRNA and suggests mechanisms for the transition to a codon-recognition
complex.

P10-60
The bacterial DNA replication machine caught in
the act by cryo-EM

Rafael Fernandez Leiro, Julian Conrad, Sjors Scheres, Meindert

H. Lamers

Structural Studies division, Medical Research Council - Laboratory of
Molecular Biology, Cambridge Biomedical Campus, Cambridge, UK

In E. coli, DNA replication is performed by a large, fifteen-protein
complex with speeds of up to 800 nt/s and over 150.000 base pairs
synthesized per binding event. The catalytic subunit of the complex,
DNA polymerase 111, is a poor enzyme in isolation and relies on other
replication proteins to reach full activity: the DNA sliding clamp beta,
the exonuclease epsilon, and the clamp loader subunit tau. Here we
present the 8A cryo-EM structures of the tetrameric complex of the
polymerase, clamp, exonuclease, and the C-terminal domain of tau
in a free and DNA bound state. A large conformational change of the
polymerase tail acts as a switch between DNA synthesis and DNA
release. Novel contacts between the polymerase tail and the clamp are
required for the synthesis mode, while clamp release is orchestrated by
a 3-point contact of tau with the polymerase tail, the polymerase fingers
domain, and the incoming template DNA. These structures provide a
new model for how the polymerase is released from the clamp at the end
of the Okazaki fragment.
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P11. Gendmica y protedmica /
Genomics and proteomics

P11r-1
Caracterizacion de posibles biomarcadores de
cancer colorrectal en las lineas celulares Caco-2
y HT-29

Oscar Marifio Crespo, Emilio Gil Martin, Aimudena Fernandez Briera

Grupo BB1, Departamento de Bioquimica, Genética e Inmunologia,
Universidad de Vigo, Vigo, ES

El cancer colorrectal (CCR) es el primer tipo de cancer por incidencia
y el segundo por numero de muertes en Espafia. Por ello, a pesar de las
grandes mejoras alcanzadas en la supervivencia de los pacientes con CCR
asociadas a su deteccion precoz, es fundamental seguir desentranando la
etiopatogenia molecular de esta enfermedad.

En nuestro grupo de investigacién se ha puesto de manifiesto que la
expresion del antigeno o(2,6)sialilado CDw75 esta aumentada en el tejido
tumoral de CCR con respecto al sano. Asimismo, se ha identificado la
haptoglobina (Hp) y las queratinas citoesqueléticas 8 y 18 (K8 y K18)
como presuntas portadoras de CDw75 en el tejido colorrectal.

El objetivo de este estudio ha sido caracterizar la expresion de Hp, K8
y K18 en CCR y escrutar su relacion con el CDw75. Para ello hemos
monitorizado la expresion de estas moléculas en los modelos celulares de
CCR Caco-2 y HT-29 mediante citometria de flujo, inmunofluorescencia
y Western blot.

Nuestros resultados muestran expresion de CDw75 restringida a la
membrana plasmatica (lo esperado segin estudios previos), con los
mayores niveles en Caco-2. Hemos detectado sefial débil de Hp en la
membrana de algunas células en ambas lineas y una aparente expresion en
el citoplasma de las Caco-2, confirmando los indicios previos de expresion
extrahepatica de esta proteina. Por lo que respecta a K8 y K18, hemos
detectado ambas proteinas en el citoplasma, formando una red definida de
filamentos en Caco-2 y difusa en HT-29. Hemos demostrado también su
inusual expresion en la membrana plasmatica, mas abundante en Caco-2
que en HT-29. Por ultimo, hemos constatado que los niveles globales de
K8 y K18 son mayores en Caco-2 que en HT-29.

En conclusion, lo mas destacable es que hemos encontrado expresion de
Hp en células Caco-2 y HT-29 y la presencia de K8 y K18 en su membrana
plasmatica.

Estudio financiado mediante el Contrato-Programa CN 2011/024, Xunta
de Galicia.

P11-2
Estudio genémico de la interdependencia entre
la velocidad de crecimiento celular y el recambio

de mRNA en levaduras

J. Garcia-Martinez!, K. Troulé?, G. Ayala®, D. Medina®, J. Warringer®,
J.E. Pérez-Ortin*

'Departamento de Genética y ERI Biotecmed, Universitat de
Valéncia, Valencia, ES, ?°Departamento de Bioquimica y Biologia
Molecular, Universitat de Valéncia, Valencia, ES, *Departamentos
de Estadistica e Investigacién Operativa, Universitat de Valéncia,
Valencia, ES, *Departamento de Bioquimica y Biologia Molecular y
ERI Biotecmed, Universitat de Valéncia, Valencia, ES, °Department
of Chemistry and Molecular Biology, University of Gothenburg,
Gothenburg, SE

Aunque la mayor parte del gasto de energia de crecimiento de la levadura se
dedica a la biosintesis de proteinas, también existe un coste de transcripcion
puesto que un 75% de la transcripcion se dedica a fabricar la maquinaria
de traduccion mediante las RNA polimerasas I y III. Por lo tanto, parece
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logico que la tasa global de la transcripcion (TR) dependa de la tasa de
crecimiento (GR) de los cultivos. Sin embargo la dependencia de GR de
la TR de RNA polimerasa II (TR;)) no se ha investigado. Hemos utilizado
los datos de TRy, recogidos de 42 diferentes condiciones de crecimiento
o/y cepas mutantes para demostrar que existe una relacion directa entre
ella y la GR del cultivo. La estabilidad global media del mRNA (RS), por
el contrario, esta inversamente relacionada con la GR. Varios grupos de
genes funcionales relacionados con la biosintesis de proteinas muestran
una dependencia directa de su cantidad de mRNA (RA), mientras
que los genes relacionados con respuesta al estrés y con respiracion o
mitocondria muestran una relacion inversa con la GR. Meta-analisis de
los datos publicados por otro grupo que usa diferentes métodos para la
evaluacion de TR y RS refuerzan nuestras conclusiones y revelan que los
genes de biogénesis de ribosomas y de las proteinas ribosomicas, por un
lado, y los de respuesta al estrés por otro, utilizan la TR para aumentar
o disminuir, respectivamente, la RA mientras que los relacionados con
respiracion y mitocondria utilizan principalmente RS adaptar su RA a la
GR. La extension de los analisis a condiciones de estado no-estacionario
(respuestas al estrés), con el calculo de la tasa de crecimiento instantanea
(GRi), ha puesto de manifiesto que también hay una correlacion de la TR
con la GRi pero de manera distinta segun el tipo de estrés.

P11-3

Caracterizacion de una comunidad microbiana
procedente de la fuente termal de Muifo da
Veiga (Ourense) mediante metagenémica basada

en secuencia

Juan José Escuder Rodriguez, Kamila Knapik, Manuel Becerra
Fernéandez, Maria Isabel Gonzélez Siso

Grupo EXPRELA, Centro de Investigacions Cientificas Avanzadas
(CICA), Departamento de Bioloxia Celular e Molecular, Facultade de
Ciencias, Universidade da Corufia, A Corufia, ES

Las técnicas de secuenciacion masiva de segunda generacion han permitido
la obtencion de grandes cantidades de informacion en forma de secuencias
de ADN a partir de muestras ambientales y su posterior analisis, proceso
que conocemos como metagenémica basada en secuencia. En este trabajo
hemos caracterizado la comunidad microbiana de un ambiente terméfilo, la
fuente termal de Muifo da Veiga en la provincia de Ourense, cuyas aguas
alcanzan los 68°C de temperatura.

P11-4 (R11-2)
Interplay between cell signalling pathways,
transcription factors and DNA methylation

changes in innate immune cell differentiation
Esteban Ballestar
IDIBELL, Barcelona, ES

Myeloid cell differentiation and activation depend on the timely regulation
of gene expression changes, which rely on the interplay of lineage-specifying
transcription factors and epigenetic mechanisms. These are coupled with
upstream signalling pathways and extracellular factors released in the bone
marrow, blood and tissue environments. Myeloid cell differentiation provides
highly relevant models such as those leading to the generation of dendritic
cells, macrophages, osteoclasts and myeloid derived suppressor cells. These
are highly relevant for DNA methylation studies not only because the sets of
transcription factors involved in each step are very well characterized, but also
because these post-replicative processes appear to involve methylcytosine
dioxygenase TET2, a key enzyme in active demethylation. My presentation
will focus on aspects related to the targeting and functional relevance of
DNA methylation changes, the implication of different enzymes, and their
interplay with transcription factors and upstream signaling pathways. Results
from our group open up perspectives on the elements that target DNA (de)



Valencia 2015

Pésters / Posters

methylation enzymes and also provide novel targets for potential modulation
of the differentiation commitment towards these different related cell types
of the innate immune response.

P11r-5 (R11-6)
RAMSES: a new tool to detect somatic mutations

in cancer exomes

Antonio Agraz-Doblas’, Jorge de la Barrera?, Thaidy Moreno?, Alba
Mufiiz?, Leticia G. Ledn®, Thomas Engleitner®, Maxim Borenboim?*,
Sebastian Lange®, Sebastian Miiller*, Pablo Menéndez®, Roland
Rad*, Ignacio Varela®

!Instituto de Biomedicina y Biotecnologia de Cantabria (IBBTEC-
UC-CSIC), Santander, ES; and Josep Carreras Leukemia Research
Institute and School of Medicine, University of Barcelona, Barcelona,
ES, Instituto de Biomedicina y Biotecnologia de Cantabria
(IBBTEC-UC-CSIC), Santander, ES, 3CIBICAN, Institute of Biomedical
Technologies, ULL, La Laguna, ES, *Department of Medicine I,
Klinikum Rechts der Isar, Technische Universitdt Minchen, Minchen,
DE, °Josep Carreras Leukemia Research Institute and School of
Medicine, University of Barcelona. ICREA, Barcelona, ES

In the last decade, next generation sequencing technologies have made
a great progress, allowing the generation of a huge amount of sequence
data with just a tiny portion of the cost and effort that was required with
traditional technologies. These advances have transformed biomedical
research, specially in cancer in where the use of these technologies has
unraveled very interesting and complex landscapes of somatic variants [1].
However, when the advances in next-generation sequencing have been huge,
this has come with the cost of an amazing increase of the computational
load involved in analysis of this data. Although several algorithms to call
mutations have been developed in these years, they encounter with great
difficulties in the analysis of cancer sequencing data. In particular, in this
type of samples, some mutations are harbored by a low frequency of the
cells as a consequence of the presence of normal DNA contamination or
intratumor heterogeneity. These mutations present in minority clones are
difficult to distinguish from sequencing and mapping errors [2].
Considering this background, we have decided to set up a new system
specially designed to take into account all these difficulties in cancer samples
in order to obtain the maximum sensitivity on the calling without sacrificing
specificity. Additionally we have performed a benchmark comparison of
several softwares available with a our in house written software that we have
called RAMSES (Realignment Assisted Minimum Somatic Spotter).
Together with a good performance compared with other available software,
RAMSES offers a great flexibility for the user, counts with filters to
recently described bias like the oxidative DNA damage produced during
library preparation [3], and incorporates new functionalities difficult to find
in other softwares. This includes calling of both substitutions and small
insertions and deletions (indels) with the help of PINDEL realigner [4] and
the automatic functional annotation of the mutations found using Ensembl
transcript database.

References

[1] Meyerson M., Gabriel S., Getz G.: Nat Rev Genet 2010; 11: 685-96.
[2] Wang Q. et al.: Genome Med 2013, 5: 91.

[3] Costello M. et al.: Nucleic Acids Res 2013; 41: e67.

[4] Ye K., Schulz M.H., Long Q., Apweiler R., Ning Z.: Bioinforma Oxf
Engl 2009; 25: 2865-71.

P11r-6
Redox proteomics to identify genes associated

with DDE-induced toxicity in Mus spretus mice
Noelia Morales Prieto, Carmen Pueyo, Nieves Abril

Departamento de Bioquimica y Biologia Molecular. Universidad de
Cdrdoba, Cdérdoba, ES

Chronic exposure to pollutants is a matter of serious concern because of
their potential deleterious effects on human and environmental health.
Efficient tools for environmental risk assessment, mainly linked to
biological responses, are hence necessary. Omic methodologies provide
great potential in this regard, as reported in our previous studies using the
free living Algerian mouse (Mus spretus) as bioindicator of environmental
pollution in Dofana National Park (DNP, SW, Spain). However, the
complexity of the ecosystems and the synergism/antagonism processes
among contaminants make quite difficult to establish a clear link between
one contaminant and the specific biological responses by it elicited. For this
reason, laboratory experiments of exposition to a particular contaminant
under controlled condition are needed.

We used here redox proteomics as a novel biomarker for the evaluation of
M. spretus mice response to a model contaminants, DDE (dichlorodiphenyl-
dichloroethylene) under controlled experimental conditions. DDE is the
most prevalent breakdown product of DDT. This organochloride pesticide
persists in the environment, concentrates up the food chain and is stored in
fatty tissues of animals, and humans. After fluorescence labeling of reversibly
oxidized Cys and 2-DE separation, the total density of hepatic proteins with
reversibly oxidized thiols was found to be higher in DDE treated mice.
More than 1800 spots were resolved in the 2-DE geles and 21 spots showed
significant differences in thiol oxidation when comparing control and DDE-
mice groups. While 9 spots (i.e., MUP8, ACIN1, AFMIDT) showed higher
oxidation levels in DDE-treated mice, other identified proteins were more
intense at control animals (i.e., ALDHs, BANK1, BPNT, CES6, GSTM,
GTF2A2, MAAI). Some of these proteins are involved in xenobiotics
detoxification (TPMT, GSTM1, CES6) or in the transport of chemicals for
excretion. The identified proteins provide insight about the defense strategies
in free-living mouse affected by pollutants in DNP and its surrounding areas.

CTM2012-38720-C03-02, BIO1657.

P11-7
Opportunistic initiation of DNA replication in the

genome of the human parasite Leishmania major
Rodrigo Lombrafia, Ricardo Almeida, Alba Alvarez, César Poza, José
Maria Requena, Maria Gémez Vicentefranqueira

CBMSO (CSIC/UAM), Madrid, ES

Eukaryotic genomes are duplicated from hundreds to thousands of replication
origins whose activity needs to be accurately regulated to maintain genome’s
stability. Genome-wide maps of DNA replication origins have been
generated from both budding and fission yeasts, Drosophila melanogaster,
Arabidopsis thaliana, mouse and human cells in culture. These data revealed
a wide diversity in the way that replication initiation sites are specified in the
different genomes analysed, suggesting that origin specification is unique
and adapted to each particular genomic arrangement.

To test this hypothesis we have analysed the replication landscape of
the protozoan Leishmania major, taking advantage of its unique genome
organization where genes are transcribed in large transcriptional units that
are co-transcriptionaly processed by transsplicing and polyadenylation. We
found that in L. major DNA replication origins are strongly enriched at
transcription termination sites, genomic regions highlighted by a specific
chromatin structure. These results fit with the idea that DNA replication
origins in most eukaryotes are not fixed genetic entities, rather DNA
replication can initiate from multiple sites and the preferred ones are those
rendered available by each particular functional genomic organization.

P11-8
Metagenomic analysis of the gut bacterial
communities of two insect species feeding on

toxic plants
Cristina Vilanova, Joaquin Baixeras, Amparo Latorre, Manuel Porcar
Universitat de Valéncia, Valencia, ES
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Microorganisms are known to colonize the gut of a wide range of insects,
and often establish symbiotic relationships in which they provide essential
molecules to the host organism, or allow the degradation of complex
macromolecules present in the insect’s diet. In this study, we analyzed the
microbial communities present in the gut of two lepidoptera species, Hyles
euphorbiae and Brithys crini, which exclusively feed on latex-rich and
alkaloid-rich plants, respectively. The metagenomic analysis based on high-
throughput sequencing of the 16S rRNA gene revealed that the gut microbiota
of both insects is dominated by the phyllum Firmicutes, and especially by
species of the genera Enterococcus and Staphylococcus. A strain identified
as Enterococcus casseliflavus, which has been previously linked with the
crystallization of latex-like molecules in Spodoptera larvae, formed a dense
biofilm in the hindgut of H. euphorbiae. This fact, along with the presence of
bacterial species able to degrade alkaloids and/or latex, suggests an important
role of gut communities in the tolerance of insects with toxic diets.

P11-9 (R11-5)
Host-pathogen interactome analysis of Nipah

virus

Luis Martinez-Gil*, Ismael Mingarro', Peter Palese?

IDepartment of Biochemistry and Molecular Biology, ERI
BioTecMed, University of Valencia, Burjassot, ES, ?Departments
of Microbiology and Medicine, Icahn School of Medicine at Mount
Sinai, New York, US

Nipah virus is a highly pathogenic zoonotic virus from the paramyxoviridiae
familiy. The virus was detected in humans for the first time in 1998 in
Malaysia and since then fatal cases have been reported yearly. The first
outbreaks in Malaysia and Singapore were associated with severe febrile
encephalitis with a case fatality rate of 38%, while more recent outbreaks in
Bangladesh and India are associated with a higher prevalence of respiratory
disease as well as a higher case fatality rate reaching 100%. Nipah virus
contains a 18.2 kb negative ssSRNA genome coding for 6 genes from which
9 proteins are produced. Tandem-affinity purification (TAP) coupled with
mass spectrometry (MS) has been previously use successfully for the
identification of protein-protein interactions (PPI) between a virus and its
host. This approach, particularly in the case of a BSL4 pathogen such as
Nipah, presents significant advantages. TAP-MS confers a plastic, sensitive
and unbiased method for PPI identification but above all allows fragmentation
of the organism of study”’s genome. Individual expression, purification and
identification of PPI for all viral proteins grants a risk-free, laboratory-friendly
PPI approach but at the same time comprehensive analysis of the complexes
and pathways used by the virus. In the present work we utilize a TAP-MS
approach for the identification of Nipah”s interactome in human cells. In our
analysis we identified multiple previously undetermined PPI between the
virus and the host cell. These interactions reveal new aspects of Nipah life
cycle and potential anti-viral targets for a much needed therapeutic treatment.

P11-10
Predictive untargeted metabolomic analysis of
the potential hepatotoxicity of drugs in hepatic

cellular models by means of LC-MS

José Vicente Castell Ripoll’, Juan Carlos Garcia- Cafiaveras?,

M? Teresa Donato Martin?, Agustin Lahoz Rodriguez?

!Instituto de Investigacién Sanitaria Hospital La Fe, Valencia,
ES, ?Unidad de Hepatologia Experimental & CIBERehd; Instituto
Investigacion Sanitaria Hospital La Fe; and Departamento

de Bioquimica y Biologia Molecular, Facultad de Medicina,
Universidad de Valencia, Valencia, ES

Hepatotoxicity is the major cause for drug development discontinuation
and/or withdrawal from market, with considerable economic loses for
pharmaceutic industry. Drug-induced human hepatotoxicity frequently
goes undetected in pre-clinical safety evaluations using animal models.
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Human-derived in vitro models represent a common alternative to in vivo
studies for early detection or hepatotoxicity potential during pre-clinical
testing. Current in vitro toxicity assays rely on the measurement of a
reduced number of end-points which result in poor concordance with in
vivo human liver toxicity. Hence, making more accurate predictions of the
potential hepatotoxicity of new drugs remains a challenge.

Metabolomics, by assessing global metabolite changes in human hepatic
cellular models exposed to a given drug, could represent a breakthrough in
the search for real-time, mechanistically-based, sensitive (sub-lethal) and more
accurate end-point to predict the hepatotoxicity of new compounds to man.
We have successfully explored the feasibility of this strategy by LC-MS-based
untargeted metabolite profiling analysis of HepG2 cells exposed to a set of
well-described human hepatotoxins. In depth analysis of the generated data
allowed us to identify meaningful metabolic changes and to identify the adverse
outcome pathways. A predictive PLS-DA model, able to discriminate between
toxic and nontoxic compounds, was designed. The approach described herein
may provide a more precise strategy for accurate detection of hepatotoxicity
in pre-clinical stages of drug development and at the same time to gain better
understanding of the underlying mechanisms of hepatotoxicity.

P11-11
De novo assembly and functional annotation of

the genome of the rice weevil Sitophilus oryzae
Carlos Vargas Chavez', Abdelaziz Heddi?, Amparo Latorre Castillo*
*Universidad de Valencia, Valencia, ES, ’INSA de Lyon, Lyon, FR

The rice weevil Sitophilus oryzae (Coleoptera, Dryophthoridae) is a pest
insect responsible of great economic losses to the agriculture, particularly
in developing countries where the damage can exceed 40% of the cereal
production. This insect harbours in a specialized organ, the bacteriome, an
intracellular symbiotic bacterium (endosymbiont) that provides the host
with amino acids and vitamins that are in low amounts in cereals, thereby
improving the host’s fitness and invasive power. It was demonstrated that
the current endosymbiont Candidatus sodalis pierantonius has replaced the
ancestral endosymbiont Candidatus nardonella, which is still conserved in
other members of the Dryophthoridae family. This recent acquisition raises
several challenges for the host, given that S. pierantonius genome has not
experienced the drastic genome size shrinkage when compared to other old-
lasting insect’s endosymbionts. Hence, it is of great interest to understand how
the host’s immune system copes with these potentially pathogenic bacteria, by
tolerating their presence permanently and by regulating their space and growth.
The main goal of the project is to gain insight onto the role that the innate
immune system plays in the interaction between S. oryzae and its primary
endosymbiont S. pierantonius, to this end, we have sequenced and assembled
the full genome of the weevil S. oryzae using Next Generation Sequencing.
The genome annotation was compared against a database of genes from
other sequenced insects. It was found that S. oryzae genome encodes immune
elements similar to other holometabolous insects, as we have identified and
annotated most genes of the described signalling pathways in insects.

P11-12
Identification of proteins involved in the

mechanism of insertion of membrane proteins
Maria Jesus Garcia-Murria’, Erika Dorado!, Luz Valero Rustarazo?,
Armand Congost!, Ismael Mingarro', Manuel Sanchez del Pino®
'Departamento de Bioquimica y Biologia Molecular, Universidad de
Valencia, Burjassot, ES, ?Unidad de Proteémica, Universidad de
Valencia, Burjassot, ES, *Departamento de Bioquimica y Biologia
Molecular y Unidad de Proteémica, Universidad de Valencia,
Burjassot, ES

Membrane proteins play a central role in cell function and are an
important part of the proteome of all organisms. However, they are worse
characterized than soluble proteins both in a functional and structural level.
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In part, this lack of knowledge stems from the difficulty of expressing
membrane proteins. Knowledge of biomembranes biogenesis and protein
insertion processes could help to design more efficient expression systems
for membrane proteins. The aim of our work is to establish an experimental
procedure to identify proteins assisting the insertion of membrane proteins.
We have analyzed protein interacting profile of a membrane protein over
time. Our experimental design includes protein complex stabilization with
reversible crosslinkers, purification by affinity chromatography and protein
quantification by SWATH, a novel label-free proteomic approach.

As membrane protein we used a chimera containing an affinity tag,
Staphylococcus aureus nuclease and the transmembrane segment of
glycophorin A. An identical chimera, except for the transmembrane segment
was used as control for nonspecific binding, as well as cells with empty
plasmids. The results indicate that the presence of the transmembrane segment
alters the pattern of interactions. Most interactions are established with proteins
from the machinery of protein synthesis and maturation that take place during
the processing of the protein. As expected, chaperones are part of them.
However, the interacting chaperones depends on the presence or absence
of the transmembrane segment. In addition, some metabolic enzymes
involved in stress response mechanisms were also identified, which could
be related to the toxicity induced by overexpression of membrane proteins.

Financiado por el Ministerio de Economia y Competitividad BFU2012-39482.

P11-13 (R11-4)
The clock is ticking: role of the PER3 circadian

gene in breast cancer

Raimundo Cervera Vidal', Jaume Forés Martos?, Carlos Lozano
Asencio', Alberto Jarero Ramos’, Guillermo Ayala Gallego®, Ana
Lluch Hernandez', Joan Climent Bataller!

!Biomedical Research Institute INCLIVA, Valencia, ES, *Cibersam,
Valencia, ES, *Unidad Docente de Estadistica e Investigacién
Operativa, Universidad de Valencia, Burjassot, ES

Epidemiological evidence suggests that disruption of sleep patterns plays
a significant role in susceptibility to breast cancer. The PER3 gene, located
within a commonly deleted region of chromosome 1p36 in human breast
cancers, is one of a conserved family of genes linked to control of the circadian
cycle in flies, mice and humans, and therefore may provide a link between the
circadian cycle and epidemiological data on breast tumor susceptibility. We
analyzed the relationship between PER3 gene copy number, gene expression,
and survival of breast cancer patients and the allele frequency and allele-
specific loss of a polymorphic variant of PER3, a Variation Nucleotide Tandem
Repeat (VNTR), in DNA samples from cases (n=2420), controls (n= 2207),
tumors (#= 1304) and breast cancer cell lines (n=53).

Our data suggest that loss of PER3 function contributes to breast tumor
recurrence in ER-positive patients and is one of the critical genes in the
1p36 region, but the PER3 polymorphism does not indicates increased risk
of breast cancer, however in tumor there is a clear significant increase of
the long variant repeat of this polymorphism PER3** what could indicate
that once the cell becomes malignant may exist a clonal selection. Further
investigations of this pathway may reveal links between deregulation of
sleep homeostasis and breast tumorigenesis.

P11-14 (R11-1)
Busqueda de objetivos farmacolégicos y
biomarcadores plaquetarios en infarto agudo

de miocardio mediante protedmica clinica
Angel Garcia Alonso

Grupo Proteémica de Plaquetas. Centro de Investigacion
en Medicina Molecular y Enfermedades Crdnicas (CIMUS),
Universidade de Santiago de Compostela, e Instituto de
Investigacion Sanitaria de Santiago de Compostela (IDIS),
Santiago de Compostela, ES

Las plaquetas son pequefias células carentes de nucleo que juegan un
papel fundamental en la hemostasia. Desde un punto de vista patologico,
la activacion plaquetaria indeseada estd asociada con las enfermedades
tromboticas y cardiovasculares, hoy reconocidas como las principales
causantes de muerte en el mundo occidental. El hecho de que las plaquetas
carezcan de nucleo, y por tanto de informacion gendmica relevante, hace
de la protedmica una tecnologia ideal para abordar su estudio bioquimico.
Durante los tltimos 10 afios la protedmica se ha aplicado con éxito al estudio
del proteoma plaquetario permitiendo diseccionar las principales vias de
activacion, lo que ha llevado a la identificacion de nuevos receptores y
proteinas de sefializacion. Mas recientemente, estudios de proteémica clinica
se han centrado en patologias de implicacion plaquetaria, como es el caso de
los sindromes coronarios agudos. Nuestro grupo de investigacion es pionero
en protedmica de plaquetas y su aplicacion a la enfermedad cardiovascular.
En los ultimos anos hemos estudiado las plaquetas y las microvesiculas del
plasma de pacientes con infarto agudo de miocardio, lo que nos ha permitido
identificar nuevos biomarcadores y objetivos farmacologicos que esperamos
permitan comprender mejor la etiologia de esta enfermedad cardiovascular y
conseguir abrir nuevas vias para un mejor diagnostico de la misma.

P11-15 (R11-3)
Estrategias protedémicas para el descubrimiento

de biomarcadores en enfermedades reumaticas
Cristina Ruiz Romero

GBTTC-CHUAC CIBER-BBN, Servicio de Reumatologia, Instituto
de Investigacion Biomédica de A Corufia, y Grupo de Proteémica,
ProteoRed-PRBZ2/ISCIII, INIBIC, Oleiros, A Corufia, ES

Las enfermedades reumaticas son patologias complejas que constituyen
una de las principales causas de discapacidad a nivel mundial. Actualmente,
existe un gran desconocimiento sobre la patogénesis de estas enfermedades,
lo que conlleva serias limitaciones para su manejo en clinica. Carecen
de biomarcadores especificos y sensibles que posibiliten el diagndstico
precoz, el pronodstico y la evaluacion y seguimiento terapéutico. Debido
a ello, nuestro grupo ha llevado a cabo en los ultimos afos estudios
exhaustivos de protedmica al azar (basados en espectrometria de masas)
para el descubrimiento de nuevos biomarcadores de algunas de estas
enfermedades, como la artrosis, la artritis reumatoide y la artritis psoridsica.
El trabajo realizado ha permitido definir un panel de alrededor de 100
proteinas candidatas cuya utilidad biomarcadora ha sido sometida a
verificacion en sueros de dos cohortes amplias de pacientes (n=1500)
empleando técnicas dirigidas de protedmica de afinidad (microarrays de
proteinas). Como resultado final de este estudio se ha identificado un panel
de 6 proteinas biomarcadoras de artrosis radiografica de rodilla, asi como
otros paneles que discriminan pacientes con artritis reumatoide y artritis
psoriasica. El proximo objetivo sera trasladar estos resultados a la rutina
clinica como métodos de diagnostico in vitro (IVD) de enfermedades
reumaticas.

P12. Metabolismo del nitrégeno /
Nitrogen metabolism

P12-1 (R12-11)
Simbiosis leguminosa-rizobio modificada
genéticamente para la fitoestabilizacién de cobre

en suelos contaminados

Eloisa Pajuelo Dominguez', Patricia Pérez-Palacios!,
Asuncién Romero Aguilar', Ana Chamorro Sabido?, Miguel
Angel Caviedes Formento', Julian Delgadillo Martinez?,
Ignacio D. Rodriguez-Llorente’
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Aunque es un micronutriente, un exceso de cobre en suelos tiene efectos
adversos sobre el crecimiento de las plantas y puede ser acumulado por
estas, entrando asi en la cadena trofica en cantidades superiores a las
permitidas. La utilizacion de la simbiosis leguminosa-rizobio ha suscitado
un gran interés en los ultimos afos como herramienta biotecnologica para
la estabilizacion de metales pesados en suelos [1,2]. Para que esta simbiosis
pueda utilizarse en biorremediacion se necesitan leguminosas y rizobios
tolerantes. En el caso de no encontrarlos, la ingenieria genética permite
obtener organismos con tolerancia a metales pesados incrementada.

En este trabajo se ha generado una simbiosis doblemente modificada
genéticamente, en las que ambos simbiontes se han hecho mas tolerantes
a Cu: 1) Por una parte, se han generado plantas compuestas de Medicago
truncatula, en las que la parte aérea es silvestre y la raiz transgénica expresa
el gen de la metalotioneina mt4a de Arabidopsis thaliana [3], con el fin de
incrementar la tolerancia y/o la acumulacion de Cu; y 2) Por otra parte, se
ha generado un rizobio modificado genéticamente que expresa los genes
copAB del operon de resistencia a Cu de Pseudomonas fluorescens [4].
Nuestros resultados indican que la expresion heterologa de la
metalotioneina mt4a en plantas compuestas de M. truncatula incrementa
la tolerancia de estas plantas a Cu, al tiempo que mejora la nodulacién y
reduce el estrés oxidativo generado por la exposicion al metal. Por otra
parte, la inoculacion con el rizobio modificado genéticamente mejora la
nodulacion de forma sinérgica y ademas incrementa la acumulacion de
Cu en raices y nodulos, sin aumentar la translocacion del metal a la parte
aérea de las plantas. Concluimos que el doble sistema transgénico es una
herramienta adecuada para la rizo-fitoestabilizacion de Cu.
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Mecanismos limitantes y favorecedores
de la transferencia horizontal de genes de

desnitrificacion en Thermus thermophilus
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Centro de Biologia Molecular Severo Ochoa, Madrid, ES

La capacidad de desnitrificacion es una propiedad especifica de cepa en
el género Thermus asociada a la presencia de agrupamientos genéticos
transferibles horizontalmente [1]. La respiracion del nitrato hasta nitrito
depende del NCE (Nitrate Respiration Conjugative Element), y la de
nitrito hasta 6xido nitrico, del agrupamiento nor-nir. En las cepas con
ambas capacidades, los agrupamientos se encuentran proximos entre si en
una region variable del megaplasmido pTT27 rodeada de secuencias de
insercion, formando la denominada isla de desnitrificacion (DI).

Hemos comparado la movilizacién de la DI tanto mediante competencia
natural como mediante conjugacion para determinar cual de las dos vias es
la mas probable en la naturaleza. Para ello, hemos insertado marcadores de
resistencias termoestable a antibioticos en distintos puntos de la DI y en el
genoma, y hemos comparado las tasas de transferencia a una cepa aerobia.
Nuestros datos muestran una gran preferencia de la conjugacion por genes de
la DIy, en general del megaplasmido, comparado con genes cromosomicos
(>10 veces). Por el contrario, esta preferencia no existe cuando la
transferencia ocurre por transformacion. Adicionalmente, la transferencia
por conjugacion no se ve afectada por los mecanismos de interferencia
DNA-DNA mediados por Argonauta (#t4go) que limitan la incorporacion
de DNA por transformacion [2], a pesar de que ambos mecanismos
emplean los mismos componentes para facilitar su entrada [3]. Todos estos
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datos indican que la via natural para la dispersion de la desnitrificacion en
el género Thermus es la conjugacion, y no la transformacion como se habia
sugerido. En la actualidad estamos analizando los mecanismos implicados
en la predileccion de la conjugacion por genes del megaplasmido.
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y papel del 2-oxoglutarato en Prochlorococcus sp.
PCC 9511

Antonio Lépez Lozano, Maria Agustina Dominguez Martin, Jesus
Diez, Guadalupe Gémez Baena, Oriol Alberto Rangel Zufiga, Jose
Manuel Garcia Fernandez

Departamento de Bioquimica y Biologia Molecular, Universidad de
Cdrdoba, Cérdoba, ES

Prochlorococcus es una cianobacteria marina de gran relevancia ecologica,
debido a su abundancia e importante contribucion a la produccion primaria
global. La isocitrato deshidrogenasa (ICDH) es una enzima que cataliza
la descarboxilacion oxidativa del isocitrato para producir 2-oxoglutarato
(2-OG). En Prochlorococcus, el ciclo de los acidos tricarboxilicos esta
incompleto, de manera que la ICDH ocupa una posicién clave en el
balance C/N de esta cianobacteria al producir un 2-OG que solo podra ser
metabolizado a través del ciclo GS/GOGAT.

Este trabajo se ha centrado en el estudio de la regulacion fisiologica de la
ICDH vy su relacion con los niveles de 2-OG intracelular en cultivos de
Prochlorococcus sp. PCC 9511. Mientras que la enzima mostr6 pequefios
cambios de actividad en ausencia de nitrégeno, la azaserina, un inhibidor
especifico de la GOGAT, indujo un claro incremento tanto de la actividad
ICDH como de la expresion del gen codificante de esta enzima, icd, y la
concentracion de 2-OG. Este incremento también ha sido descrito para la
GS de esta cianobacteria en presencia de azaserina, sugiriendo la actuacion
de este inhibidor sobre alguno de los principales elementos implicados en
el sistema regulador del metabolismo de Prochlorococcus.

Nuestros resultados muestran que la ICDH responde tanto a los cambios
en la concentracion intracelular de 2-OG como al estado rédox de
las células de Prochlorococcus. Sin embargo, aunque NtcA también
actia en esta cianobacteria como la proteina reguladora responsable de
iniciar el mecanismo de respuesta a las variaciones en el balance C/N,
Prochlorococcus sp. PCC 9511 parece contar con un umbral de deteccion de
los niveles de nitrogeno mas alto que el mostrado por otros representantes
de este grupo de microorganismos.
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Drought effect on amino acid pattern of

Medicago truncatula vascular bundles
Verdnica Castafieda, Esther Maria Gonzalez
Universidad Publica de Navarra, Pamplona, ES

In vascular plants, water and nutrients are transported by two parallel
interconnected tissues, the xylem and the phloem. Xylem transports mainly
water and mineral nutrients taken from the soil by the root towards shoot
organs, while phloem transports carbon photoasimilates from mature
leaves to roots and other growing or storage organs. Phloem and xylem are
separated by a semipermeable membrane, allowing water to pass in order
to maintain a water potential equilibrium while preventing the passage of
phloem sugars. Amino acids, on the other hand, can be transported by both
vascular tissue types. This transport occurs mainly via the phloem from
source leaves to sink organs, however in those cases where amino acid
synthesis occurs in roots, these can be also transported by the transpirational
stream of the xylem toward shoot organs. Along the long-distance transport
pathway, amino acids can be transferred among both vascular tissues and
this play a role on the water potential equilibrium of the vascular bundles.

Drought stress provokes the decline of the plant water potential. However,
the water content of the different tissues is differently affected, being
roots, the first organ responding to drought, reducing their water content
to a greater extent compared to shoots. Studies related to drought effect
on vascular bundles biology are scarce in herbaceous plants. In this
context, the present study explores how vascular bundles composition is
altered on the legume plant Medicago truncatula exposed to two levels of
drought stress. The amino acid pattern of phloem, xylem and root tissue
are examined in order to gain further knowledge on how vascular bundle
biology responds to drought to evaluate its possible impact on the whole-
plant nitrogen metabolism.

P12-5
Interaccion entre la proteina reguladora PII

y glutamina sintetasa de Haloferax mediterranei
Anna Vegara Luque
Universidad de Alicante, Alicante, ES

Las interacciones proteina-proteina son claves para el estudio y
conocimiento de la mayoria de los procesos bioldgicos. De hecho, las
proteinas funcionan como parte de complejos mas grandes y no realizan su
funcion de manera aislada. Dilucidar estas asociaciones constituye un reto,
puesto que es un objetivo fundamental de la proteémica funcional. Por lo
tanto, el estudio de dichas interacciones puede ayudar a conocer funciones
no caracterizadas de proteinas.

Se han realizado estudios sobre la interaccion entre una de las proteinas
clave del metabolismo del nitrégeno, glutamina sintetasa (GS) y la proteina
reguladora GInK (PII), en el microorganismo extremofilo Haloferax
mediterranei. Es bien sabido que en cultivos suplementados con nitrato,
existe expresion tanto de PII como de glutamina sintetasa. En la fase
de crecimiento exponencial del cultivo, se producen bajos niveles de
expresion de PII y baja actividad de la enzima GS. Mientras que en la
fase estacionaria del mismo, comparativamente, se observa un nivel mas
elevado de expresion de PII junto con una elevada actividad de la GS. Se
ha demostrado que la PII activa a la GS en cultivos crecidos con nitrato, ya
que esta proteina reguladora solo se expresa en estas condiciones.

Através de la cromatografia de filtracion en gel se ha estudiado la interaccion
entre ambas proteinas. En las fracciones eluidas se ha determinado la
actividad transferasa de GS, y se han analizado mediante SDS-PAGE. A
continuacion, se han realizado Western blots y se ha detectado la posible
presencia de las proteinas de estudio utilizando anticuerpos especificos
para PII y GS por separado. Por otro lado, las bandas obtenidas mediante
electroforesis se han analizado por espectrometria de masas NANO-ESI,
para confirmar la interaccion especifica producida entre ambas proteinas.
También se ha estudiado la interaccion entre ambas proteinas mediante

la técnica de inmunoprecipitacion con perlas magnéticas, utilizando
anticuerpos especificos para la union y captura del complejo PII-GS.

Financiado por el Ministerio de Economia y Competitividad BIO2013-
42921-P.
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Glutamine synthetase in Medicago truncatula,

new tales of a very old enzyme
Helena Carvalho
Instituto de Biologia Molecular e Celular, Porto, PT

Glutamine synthetase (GS) catalyses the first step at which nitrogen is
brought into cellular metabolism and is also involved in the reassimilation
of ammonium released by a number of metabolic pathways. Due to its
unique position in plant nitrogen metabolism, GS plays essential roles
in all aspects of plant development; from germination to senescence and
it is a key component of nitrogen use efficiency (NUE) and plant yield.
Understanding the mechanisms regulating GS activity is therefore of
utmost importance and a great effort has been dedicated to understand how
GS is regulated in different plant species. This presentation summarizes
exciting recent developments concerning the structure and regulation of
glutamine synthetase isoenzymes, using the model legume Medicago
truncatula. These include the understanding of the structural determinants
of both the cytosolic and plastid located isoenzymes, the existence of a seed
specific GS gene unique to M. truncatula and closely related species and
the discovery that GS isoenzymes are regulated by nitric oxide at the post-
translational level. The data is discussed and integrated with the potential
roles of the distinct GS isoenzymes within the whole plant context.

P12-7 (R12-8)
Ultimos estudios sobre regulacion de la
asimilacién del nitrégeno en Haloferax

mediterranei

Julia M. Esclapez, Vanesa Bautista, Carmen Pire, Moénica Camacho,
Anna Vegara, Javier Torregrosa, Rosa M* Martinez-Espinosa, M. José
Bonete

Area de Bioquimica y Biologia Molecular, Universidad de Alicante,
San Vicente del Raspeig, ES

Haloferax mediterranei es una arquea halofila extrema capaz de adaptar su
metabolismo en funcién de la fuente de nitrégeno disponible. Puede crecer en
presencia de fuentes de nitrogeno tanto inorganicas (amonio, nitrato y nitrito)
como organicas (glutamato, glutamina, aspartato y asparagina) mediante la
via asimilativa del nitrogeno. Nuestro grupo de investigacion ha purificado y
caracterizado las enzimas implicadas en dicha via metabdlica. Estos estudios se
han complementado con otros de caracter fisiologico para conocer con detalle
como se adaptan estas haloarqueas a las condiciones cambiantes del medio.
En los ultimos afos nuestra investigacion se ha basado en el estudio de
la regulacion de la via asimilativa a nivel transcripcional. Para ello, se
han llevado a cabo analisis mediante microarrays y por qPCR que indican
cuales son los genes cuya transcripcion se ve afectada en funcion de la
disponibilidad y la fuente de nitrogeno. Entre estos genes se encuentran los
que codifican nitrato y nitrito reductasas (nas4 y nasD, respectivamente),
glutamina sintetasa (g/nd), glutamato sintasa (g/zS) y NAD-glutamato
deshidrogenasa (gdh-1), transportadores de amonio (amtl y amt2) y
proteinas reguladoras PII (g/nkl y gink2). Actualmente, se esta llevando a
cabo la caracterizacion de promotores de estos genes fusionados con el gen
de la B-galactosidasa de Haloferax lucentensis (bgaH) como gen reportero,
midiéndose la actividad de dicha enzima en las células transformadas
crecidas en medios con diferentes fuentes de nitrogeno. Ademas, también
se estan construyendo mutantes knockout de glutamina sintetasa y de
un posible regulador transcripcional mediante la técnica pop-in pop-out
optimizada en nuestro laboratorio para Haloferax mediterranei.
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En esta comunicaciéon se presentaran los resultados mas recientes
relacionados con regulacion de la via asimilativa de nitrogeno en Haloferax
mediterranei.
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Efectos de la sequia atmosférica por aumentos
del déficit de presion de vapor en plantas de soja
(Glycine max (L.) Merr.) en condiciones de plena
disponibilidad de agua

Joseba Aldasoro Galan, César Arrese-lgor Sanchez

Universidad Publica de Navarra, Pamplona, ES

Las plantas de la familia de las leguminosas, por la capacidad que tienen
de establecer relaciones simbidticas con bacterias del suelo, son capaces
de fijar el nitrégeno atmosférico, reduciéndolo a amonio mediante el
complejo nitrogenasa. A este proceso se le conoce como fijacion biologica
del nitrogeno (FBN). En las especies cultivadas que no pertenecen a la
familia de las leguminosas, es imprescindible la aplicacion de abonos
nitrogenados, suponiendo un aumento en los costes de produccion. Sin
embargo, la FBN es muy sensible a factores abioticos, siendo la sequia uno
de los factores que mas afectan a la FBN. Aunque los efectos de la sequia
edafica estan ampliamente estudiados, son pocos los trabajos que analizan
los efectos sobre la FBN de la sequia atmosférica.

El objetivo de este trabajo ha sido estudiar los efectos causados por
variaciones del Déficit de Presion de Vapor (DPV) de la atmosfera sobre
la FBN, en plantas de soja (Glycine max (L.) Merr.) noduladas con
plena disponibilidad de agua. Los resultados sugieren que el descenso
en la concentracion de compuestos nitrogenados en nodulos (ureidos y
aminoacidos) junto con el aumento de la concentracion de carbohidratos
solubles a las 4 horas de tratamiento en las plantas sometidas a altos valores
de DPV, provocan el aumento de la FBN a las 8 horas de tratamiento. Sin
embargo, el descenso de la traspiracion debido al aumento de DPV y el
descenso de la concentracion de almidon de los noédulos, sugieren que
el aumento de la concentracién de azucares observado en este organo
proviene de la hidrolisis del almidon.

Los resultados de este trabajo sugieren una gran interaccion C/N en la
regulacion de la FBN en plantas de soja sometidas a aumentos de DPV.

Este estudio ha sido financiado por el proyecto AGL2014-56561-P.
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Caracterizacion y analisis de expresion de un
gen que codifica para una nucleotidasa en judia

(Phaseolus vulgaris)

Juan M. Cabello-Diaz, Gregorio Galvez-Valdivieso, Francisco

A. Quiles Lugue, Rocio Lambert Rodriguez, Manuel Pineda Priego,
Pedro Piedras Montilla

Universidad de Cdérdoba, Cdrdoba, ES

Las leguminosas son capaces de fijar nitrogeno atmosférico gracias a
la simbiosis que establecen con bacterias del género Rhizobium. Las
leguminosas ureidicas, como la judia, transportan el nitréogeno fijado en
los nédulos hasta las partes aéreas principalmente en forma de ureidos que
proceden de la oxidacion de las purinas. Los ureidos también podrian tener
un papel importante durante la germinacion y el desarrollo de la plantula
[1]. El primer paso en la conversion de los nucleétidos de purina a ureidos
es la eliminacion del grupo 5’-fosfato, que esta catalizado por una fosfatasa
que transforma los nucleotidos en nucledsidos. Recientemente, se ha
purificado una proteina con alta afinidad por los nucleotidos a partir de ejes
embrionarios de judia [2].
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El gen que codifica esta enzima (PvNTD!) se ha identificado en la base de
datos de judia (phytozome) a partir de los péptidos obtenidos de la proteia
purificada mediante analisis MALDI TOF/TOF. El anélisis de la secuencia
reveld dominios caracteristicos de la subfamilia de las fosfatasas acidas I1IB y
de la superfamilia Haloacid dehalogenase-like hydrolases. Se ha analizado la
expresion del gen, junto con los valores de actividad nucleotidasa asi como la
concentracion de ureidos en distintos tejidos de judia en condiciones de fijacion
de nitrogeno. La expresion del gen se detectd en todos los 6rganos analizados,
aunque su expresion fue mucho mayor en hojas en desarrollo. El patron de
expresion se correlaciona con los de la actividad nucleotidasa y contenido de
ureidos. La expresion del gen PvNTD] también se indujo en ejes en desarrollo
de plantulas de judia en el momento de la emergencia radicular.
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La desnitrificacion, entendida como ruta metabdlica respiratoria que se
desarrolla en anaerobiosis o microaerofilia, permite el uso de nitrato como
aceptor terminal de electrones. Aunque la desnitrificacion es un proceso
ampliamente descrito en la literatura, no existen muchos estudios sobre
esta ruta metabolica en ambientes extremos. Las técnicas y metodologias
optimizadas para el analisis de estas reacciones no parecen las mas idéneas
para el estudio de la desnitrificacion en los citados ambientes extremos.
Una revision exhaustiva de los trabajos de investigacion publicados hasta
la fecha sobre desnitrificacion en ambientes extremos muestra claramente
que existe un patron diferencial en cuanto al tipo de enzimas involucradas
en esta ruta segun las concentraciones de sal presentes en el medio o la
existencia de gradientes de salinidad. Asimismo, factores como el pH o las
temperaturas altas, afectan las ratios de produccion de gases nitrogenados
como producto del desarrollo de esta ruta metabdlica.

El estudio en detalle (tanto desde un punto de vista molecular como
bioquimico) de la desnitrificacion en entornos extremos permitira determinar
en qué medida los microorganismos desnitrificantes que los habitan
contribuyen a la generacion de gases nitrogenados considerados perjudiciales
por sus efectos en la capa de ozono y en el calentamiento global.

Financiacion: Proyecto CTM2013-43147-R. Ministerio de Economia y
Competitividad.
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La disponibilidad de herramientas de gendémica funcional, como redes
de coexpresion basadas en el andlisis de grandes cantidades de datos
transcriptomicos obtenidos con microarrays es fundamental para poder
identificar nuevos genes que regulan o participan en una determinada
ruta metabolica. Este tipo de estudios ya son posibles en el caso de
Arabidopsis thaliana y unas pocas especies mas, pero no en el caso de la
leguminosa modelo Lotus japonicus, una planta con la cual nuestro grupo de
investigacion lleva trabajando mas de 20 afos. Gracias a la creciente cantidad
de datos transcriptomicos de L. japonicus obtenidos con microarrays hemos
conseguido crear una red de coexpresion que permite identificar nuevos
genes relacionados con una determinada ruta metabdlica en esta especie.

En este trabajo se describira la utilizacion de esta nueva red de co-expresion
para identificar genes que codifican proteinas involucradas en el trasporte de
metabolitos y en la regulacion transcripcional del ciclo fotorrespiratorio, una
ruta fundamental del metabolismo vegetal. Ademas, también se utilizaran
estas herramientas para analizar los genes que responden de manera
diferencial a diferentes fuentes del nitrégeno (NO,, NH,” y NH,NO;) en L.
Jjaponicus, identificando factores de transcripcion que pueden ser claves en la
respuesta de esta planta a cada nutricion nitrogenada.

Agradecimientos: BIO-163 y CVI-P10-6368 Junta Andalucia y AGL2014-
54413-R del MINECO.
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Polyamines (putrescine, spermidine and spermine; PAs) are required for the
survival of the majority of living cells. Antizymes and antizyme inhibitors
are key regulatory proteins of PA levels by affecting ornithine decarboxylase,
the rate-limiting biosynthetic enzyme, and PA uptake. In addition to PA, mast
cells (MC) synthesize and store the biogenically active amines histamine (Hia)
and serotonin (5-HT) in their granules, which are of critical importance for
their function. Previously, we have performed several studies in this cell type
regarding the interplay between the metabolisms of PAs, Hia and 5-HT. Our
results showed that PAs affect Hia synthesis during early stages of IL-3-induced
bone marrow cell differentiation into bone marrow derived MCs (BMMCs) and
demonstrated that PAs are present in MC secretory granules and are important
for granule homeostasis, including Hia storage and 5-HT levels. A few years
ago, a novel antizyme inhibitor (AZIN2) was described. In contrast to AZINI,
AZIN2 expression is restricted to a few tissues and cell types including brain,
testis and MCs. In MCs, it was recently described that AZIN2 could act as a
local regulator of PA biosynthesis in association with the 5-HT granule content
and release. At present, our aim is to gain further insight into the role of AZIN2
in the biosynthesis, storage and release of both Hia and 5-HT.

In this study, we have generated BMMCs from both wild type and
transgenic mice with severe Azin2 hypomorphism, and have analyzed the
content of PAs, Hia and 5-HT, and some elements of their metabolisms.
Both PAs and 5-HT levels were reduced in Azin2 hypomorphic BMMCs
compared with wild-type controls, whereas the amount of Hia was
increased. Accordingly, the level of tryptophan hydroxylase 1 (the key
enzyme for 5-HT biosynthesis) was reduced and the amount of enzymatic
activity of histidine decarboxylase (the enzyme responsible for histamine
biosynthesis) was increased in Azin2 hypomorphic BMMCs. Taken

together, our results show evidence that AZIN2 has an important role in the
regulation of Hia and 5-HT biosynthesis and storage in MCs.

Funded by SAF2011-26518 (MINECO, Spain) and P10-CVI-6585 (Junta
de Andalucia, Spain). CIBERER is an iniciative of Instituto de Salud
Carlos II (Spain).
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Efecto de NIT2y del nitrato sobre la expresion de
genes de la asimilacion de fuentes de nitrégeno

organico en Chlamydomonas reinhardtii

Victoria Calatrava, Emanuel Sanz Luque, Emilio Fernandez, Aurora
Galvan

Universidad de Cdrdoba, Cérdoba, ES

Chlamydomonas usa preferentemente nitrogeno inorgdnico para su
crecimiento. El nitrato, ademas de un nutriente, es una molécula senal que
activa la ruta de la asimilacion de nitrato/nitrito. Esta activacion tiene lugar
a través del principal gen regulador de esta ruta, N/72. La proteina NIT2,
un factor de transcripcion de tipo RWP-RK, requiere la presencia de nitrato
intracelular para su funcionalidad [1].

Ademas de nitrogeno inorganico, este alga también asimila, aunque
generalmente menos eficientemente, fuentes de nitrégeno organico (FNO),
tales como aminoacidos, urea y purinas. Esta asimilacion puede tener
lugar a partir de la incorporacion de estos compuestos por transportadores
especificos, como es el caso de la urea y la arginina, o bien, en el caso de
la mayoria de los aminoécidos, ser desaminados extracelularmente por una
L-aminoacido oxidasa periplasmica (LAO1) para incorporar a continuacion
el amonio generado [2].

En este trabajo se ha demostrado que el nitrato ejerce un papel regulador en
la asimilacion de estos compuestos nitrogenados, reprimiendo la expresion
de genes involucrados en el transporte y asimilacion de los mismos. Para
esta represion por nitrato, un NIT2 funcional es necesario ya que mutantes
nit2 carecen de esta regulacion. Ademas, esta mutacion nit2 da lugar a una
mayor expresion de estos genes en medios sin nitrogeno, confiriendo una
ventaja en la asimilacion de FNO.
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Estudio del metabolismo de la arginina en etapas
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Departamento de Biologia Molecular y Bioquimica, Facultad de
Ciencias, Universidad de Mélaga, Malaga, ES

El nitrégeno es un elemento fundamental y limitante del desarrollo vegetal.
Por ello, las plantas han desarrollado mecanismos eficientes para su
asimilacion, almacenamiento, movilizacion y reciclaje. En coniferas, el
mantenimiento de la economia nitrogenada es de gran importancia a lo
largo de su ciclo biologico siendo una de las etapas criticas la germinacion
y desarrollo primario (King,1997).

El megagametofito de las semillas de gimnospermas estda compuesto
mayoritariamente de proteinas de reserva ricas en aminoacidos con una
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relacion N/C elevada, tales como la arginina. Esto convierte a la arginina
en un aminoacido muy importante para el transporte y almacenamiento de
nitrégeno. La ruta de biosintesis de este aminodcido, tanto en procariotas
como en eucariotas, es notable por su complejidad y variabilidad a nivel
genético, asi como por su interconexion con otras vias metabdlicas como
la biosintesis de pirimidinas y poliaminas (Canovas, 2007). Pero a pesar de
su importancia en plantas, esta ruta solo ha sido caracterizada parcialmente.
Perfiles de expresion en Arabidopsis sugieren que algunos genes implicados,
como los que codifican para la N-acetilglutamato sintasa (NAGS) o la
N-acetilglutamato kinasa (NAGK) se regulan de forma coordinada en
respuesta a la demanda de arginina durante el crecimiento y desarrollo de las
plantas (Slocum, 2005). Con el objetivo de caracterizar la ruta de sintesis de
arginina en P, pinaster, se han analizado por qPCR los perfiles de expresion
de todos los genes implicados en esta via metabolica durante las etapas
tempranas del desarrollo de pino. Ademas, puesto que la actividad enzimatica
de NAGK se regula mediante interaccion con PII, hemos expresado de
forma recombinante ambas proteinas de pino con el proposito de estudiar su
implicacion en la regulacion del metabolismo del nitrogeno. La localizacion
subcelular de PII, asi como los estudios de expresion en diferentes érganos
y tratamientos nitrogenados nos proporcionaran informacion relevante para
elucidar su papel biologico en coniferas.

P12-15 (R12-3)
Nuevas proteinas de respuesta a cambios

nutricionales en cianobacterias

M. Isabel Muro Pastor, Ana Paredes Garcia, Rocio Robles Rengel,

F. Javier Florencio Bellido

Instituto de Bioquimica Vegetal y Fotosintesis. CSIC-US, Sevilla, ES

Diversos estudios transcriptomicos llevados a cabo en cianobacterias han
revelado la existencia de pautas abiertas de lectura (ORF) cuya expresion
esta regulada en funcion de las condiciones nitrogenadas. En muchos casos
se trata de proteinas de funcién desconocida. Con objeto de estudiar alguna
de estas proteinas y tratar de asignarles una funcién hemos considerado
dos criterios de seleccion: que se trate de ORF de secuencia conservada
en la mayoria de los genomas cianobacterianos secuenciados y que
muestren una regulacion similar en funcion de la fuente nitrogenada en las
cianobacterias modelo en las que se han hecho estudios transcriptomicos
(Synechocystis sp. PCC 6803 y Anabaena sp. PCC 7120). Se han analizado
dos ORF en Synechocystis sp. PCC 6803: ssr0692, cuya expresion se
induce fuertemente en presencia de una fuente rica de nitrogeno y s110944,
cuya expresion se ve favorecida en condiciones de carencia de nitrogeno.
En el caso de ssr0692 se trata de una proteina basica de pequefio tamafo
(51 aa) que podria estar implicada en algiin proceso regulatorio mediado
por interaccion proteina-proteina.

Por su parte, la proteina codificada por la ORF s110944 presenta dos residuos de
cisteina conservados en todas las secuencias homologas analizadas. Este tipo de
motivo es caracteristico de algunas proteinas tipo glutarredoxinas, implicadas
en regulacion redox. Se esta llevando a cabo un analisis fenotipico de estirpes
de Synechocystis carentes de estas proteinas, asi como el estudio de estirpes
que expresan versiones etiquetadas de las mismas. Tratamos de identificar,
mediante diversas técnicas, posibles interactores y de establecer la funcion de
dichas proteinas en el metabolismo nitrogenado de las cianobacterias.

P12-16

Estudio de la regulacion de la asparraginasa de
pino

Sonia Van Kerckhoven, Fernando de la Torre, Maria B. Pascual,

Concepcioén Avila, Francisco Cantén, Francisco M. Canovas
UMA, Maélaga, ES

La asparraginasa (ASPG, EC 3.5.1.1) de plantas pertenece a la familia

de Ntn-hidrolasas, enzimas que se sintetizan como un precursor inactivo,
el cual es activado mediante un procesamiento autocatalitico que genera
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dos subunidades (o y B). Estas subunidades forman un tetramero (o.f3),
que constituye la forma madura de la enzima, en la cual cada subunidad
presenta un residuo nucleéfilo (Thr) en su extremo amino como resultado
del procesamiento. La asparraginasa esta implicada en la movilizacion del
nitrégeno contenido en el grupo amido de la asparragina, el metabolito
principal para la reserva y el transporte de nitrogeno en plantas.

Nuestro objetivo es determinar como se regula esta enzima en pino, tanto a
nivel transcripcional como postraduccional. A nivel transcripcional estamos
realizando una caracterizacion estructural y funcional de la region promotora
del gen, asi como el analisis del patréon de expresion del gen en diferentes
tejidos y condiciones. A nivel postraduccional nos hemos centrado en
determinar las caracteristicas del procesado y activacion de la ASPG en pino.
Debido a los bajos niveles de la proteina en pino, este estudio se abordd con
proteina recombinante purificada desde sistemas heter6logos. La expresion de
la proteina recombinante de Pinus pinaster en células de E. coli resulta en una
proteina inmadura sin capacidad de autocatalisis in vitro, a diferencia de lo que
se ha descrito para ASPG de otras especies angiospermas. Por el contrario,
la expresion heterologa en plantas de tabaco genera una proteina madura. En
comparacion con la estructura primaria de las ASPG de especies cuyo genoma
ha sido secuenciado, las ASPG de coniferas presentan una extension de unos 70
aminoacidos en la posicion que precede al residuo nucleéfilo, sitio donde ocurre
el procesamiento que activa a la enzima. Un analisis mediante espectrometria
de masas ha demostrado que esta extension forma parte de la proteina de Pinus
pinaster en su forma madura. En la actualidad estamos analizando el efecto de
esta extension sobre el autoprocesamiento del precursor.

Este trabajo ha sido financiado con ayudas del Ministerio de Economia
y Competitividad (BIO2012-33797, AGL9-12139C0202) y una ayuda de
la Universidad de Mdalaga (Programa de Fortalecimiento, PP03) y una
ayuda F.P.U. del Ministerio de Educacion a SVK (AP2010-5434).
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Caracterizacion de la glutamato deshidrogenasa

en Lotus japonicus
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La glutamato deshidrogenasa (GDH) es una enzima cuya funcion sigue siendo
ampliamente controvertida en el estudio de la asimilacion del nitrogeno en
las plantas [1]. Recientemente hemos iniciado el estudio de esta enzima en la
leguminosa modelo L. japonicus. En esta planta han podido identificarse un
total de cuatro genes para GDH, tres de los cuales (GDHI, GDH2 y GDH3)
codifican polipéptidos especificos para isoformas dependientes de NAD(H)
mientras el otro (GDH4) lo es para una isoforma dependiente de NADP(H),
anteriormente descrita como cloroplastica [1]. Existen regiones fuertemente
conservadas entre los cuatro polipéptidos correspondientes, algunas de ellas
descritas anteriormente como relevantes en la interaccioén con los piridin
nucledtidos y otros sustratos. Sin embargo, el polipéptido GDH4 posee
una extension e L. japonicus poseen elevados niveles de NADPH-GDH, y
del polipéptido de 71 kDa correspondiente a esta isoforma cuya actividad
ha sido cuestionada en otras especies [1]. N-terminal caracteristica de 210
residuos que no presenta homologia con la correspondiente region de otras
NADP(H)-GDH, ni puede reconocerse como un péptido sefal haciendo
uso de los programas informaticos comunmente utilizados. Por otra parte,
se ha observado mediante qRT-PCR una mayor expresion génica en raices
respecto a las hojas de esta planta, al igual que ocurre con la [2].
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Comunicacién intercelular en la fisiologia del

filamento diazotréfico en Anabaena

Vicente Mariscal Romero, Enrique Flores Garcia

Instituto de Bioquimica Vegetal y Fotosintesis, CSIC y Universidad
de Sevilla, Sevilla, ES

El crecimiento en condiciones diazotroficas de las cianobacterias filamentosas
fijadoras del nitrégeno depende de la colaboracion entre distintos tipos
celulares dentro del mismo filamento: los heterocistos fijadores de dinitrogeno
y las células vegetativas que llevan a cabo la fotosintesis oxigénica. Estos
dos tipos celulares, que realizan funciones complementarias, intercambian
metabolitos y senales reguladoras entre ellos. Estudios llevados a cabo en la
cianobacteria modelo Anabaena sp. PCC 7120 han sugerido que existen tres
vias de comunicacion intercelular, que podrian tener distinta especificidad de
substrato [1]. Una de estas vias es el periplasma que rodea las células del
filamento [2]. La utilizacion de esta via implicaria la salida del substrato de la
célula productora, su difusion por el periplasma y la adquisicion por la célula
receptora. Aunque de momento se desconocen posibles proteinas mediadoras
de esta salida, se sabe que los heterocistos liberan glutamina y el dipéptido-
aspartil-arginina [3]. En las células vegetativas se encuentran al menos
tres sistemas de transporte de aminodcidos de la familia ABC que podrian
incorporar aminoacidos del periplasma [4]. Las otras dos vias de comunicacion
implican la presencia de canales de comunicacion intercelular en el septo de
union entre células que permitirian el intercambio de metabolitos de pequeio
peso molecular como azicares o péptidos reguladores. Las proteinas Sepl,
FraC y FraD, unicas de cianobacterias, podrian formar parte de estos canales,
constituyendo unos elementos de comunicacion intercelular muy tempranos
en la evolucion biologica [5].
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NtcA, the global nitrogen regulator of cyanobacteria, is a CRP-family
transcription factor that is activated by 2-oxoglutarate (20G) and coactivated
by protein PipX, which is also a target of the nitrogen signalling protein PIL
PipX was recently proposed to play NtcA-independent regulatory functions.
We used NtcA-dependent promoters and CRP-dependent promoters (CRP is
the classical cAMP-dependent transcription factor) from two cyanobacteria,
Synechochoccus elongatus PCC7942 and Synechocystissp. PCC6803, as
binding targets for NtcA, PipX and CRP, in the absence and in the presence
of the effector molecules. PipX by itself did not bind to any promoter. CRP
was also unable to bind to NtcA-dependent promoters in the absence or in
the presence of cAMP, whereas it was bound with high affinity to CRP-type
promoters if ;AMP was present. In contrast, NtcA could bind to any of these
promoters when 20G was present, and, although with decreased occupancy,

it was also bound in the absence of 20G. Its affinity for the promoter was
drastically increased by 20G. The difference in the occupancy without and
with 20G suggests that the way NtcA binds to its promoters differs depending
on whether 20G is bound or is not bound to NtcA. As expected, the affinity
of NtcA for the promoters decreased with the decrease in the agreement of
the box sequence with the canonical sequence of the NtcA box. The affinity
of NtcA for 20G was influenced by the type of promoter. PipX was only
bound to NtcA (and via NtcA, to DNA) if 20G was present, actually, in the
presence of PipX the affinity of NtcA for 20G was increased. These results
reveal cross-talk between NtcA and CRP sites, and support the stabilization
of the “active” NtcA conformation by both 20G and PipX.

Supported by MINECO BFU2014-58229-P.
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Las estructuras del represor AmtR de
Corynebacterium glutamicum libre y unido al
DNA, y estudios de mutagénesis y funcionales,

arrojan luz sobre regulacion por este factor

Carles Palanca, Vicente Rubio

Instituto de Biomedicina de Valencia (IBV-CSIC) y CIBERER-ISCIII,
Valencia, ES

Las bacterias se adaptan a la abundancia de nitrégeno mediante la proteina
de sefializacion PII. PII une efectores alostéricos y se adenilila, uridilila
o fosforila en su lazo T de interaccion. Para aclarar los efectos de su
adenililacion intentamos caracterizar el complejo de PII adenililada con el
represor transcripcional AmtR de Corynebacterium glutamicum. Ya hemos
determinado dos estructuras de AmtR sin ligandos a 2.65 A y 2.25 A de
resolucion y otra unido a su DNA diana (3.00 A de resolucion).
Laestructura de AmtR es tipica de un represor transcripcional de la familia TetR.
Al contrario que otros miembros de esta familia, no une ligandos hidrofobicos,
no dando fluorescencia con ANS. Su estructura revela que la posible cavidad
de union de ligando es demasiado pequefia para albergar el ANS. La carga
negativa de la superficie de esta cavidad también la hace inadecuada para unir
2-oxoglutarato (2-OG), el sefalizador tradicional de la pobreza de nitrégeno.
Hemos corroborado mediante ITC que PII de C. glutamicum si une 2-OG
(efector caracteristico de PII). PII podria ser el tnico sensor de la riqueza de
amonio ya que GInD carece de dominio ATC de unién a glutamina.

La estructura de AmtR/DNA revela que residuos previos al dominio
de unién a DNA contactan con la doble hélice de forma especifica. La
mutagénesis dirigida de AmtR y los ensayos mediante EMSA de la union de
los mutantes al DNA confirman que estos residuos previos son necesarios
para que se forme el complejo AmtR/DNA. Dichos residuos interaccionan
con bases localizadas fuera de la caja candnica de reconocimiento de AmtR.
Con toda esta informacion hemos redefinido el motivo de unién de AmtR
al DNA y reanalizado la astringencia de la represion mediada por AmtR.

BFU2014-58229-P.
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¢Como maneja Chlamydomonas el nitrato?

Aurora Galvan Cejudo, Emanuel Sanz-Luque, Jose Higuera Sobrino,
Alejandro Chamizo Ampudia, Angel LLamas Azla, Zaira Gonzalez
Sanchez, Victoria Calatrava Porras, Emilio Fernandez Reyes
Universidad de Cdrdoba, Cérdoba, ES

El nitrégeno es un nutriente esencial para todos los organismos vivos.
Chlamydomonas, al igual que las plantas pueden utilizar fuentes de
nitrégeno inorganico (FNI, amonio y nitrato) asi como fuentes de nitrogeno
organico (FNO, urea, aminoacidos y bases nitrogenadas) para crecer. El
nitrato, ademas de ser un macronutriente, es una molécula sefial que regula
la expresion de genes de la propia ruta de asimilacion de nitrato y otros
procesos metabdlicos y de diferenciacion.
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En la asimilaciéon de nitrato participan: a) una serie de proteinas de
transporte, de las familias NRT1, NRT2 y NARI que controlan el paso de
nitrato y/o nitrito a través de la membranas plasmatica o cloroplastica; b) la
enzima citoplasmatica nitrato reductasa, NIA1, que reduce nitrato a nitrito
y ¢) la enzima cloroplastica nitrito reductasa, NII1, que reduce el nitrito a
amonio para su posterior incorporacion a esqueletos carbonados.

Muchos de estos genes de la ruta de asimilacion de nitrato estan bajo
el control positivo del regulador NIT2, un factor transcripcional de
tipo RWP-RK que es esencial en Chlamydomonas. A su vez NIT2 esta
regulado por NZF1, una proteina con tres dedos de zinc en tandem que
permite la sintesis de formas poliadeniladas largas de NIT2 y una Optima
sefializacion positiva por nitrato y expresion de genes para la asimilacion
de nitrato.

El 6xido nitrico se ha descrito en los ultimos afios como una molécula
sefial que regula la asimilacion de nitrato. El ciclo NO;"® NO, ® NO® NO;
parece ser importante en la regulacion de la asimilacion de nitrato. En este
ciclo participa NIA1, junto con otra proteina, y las hemoglobinas truncadas
THBI1 y THB2, también reguladas por NIT2.

Se propone una vision de como Chlamydomonas maneja el nitrato, el
papel de proteinas claves en la asimilacion de nitrato, sefalizacion y como
repercute en la asimilacion de FNO.

P13. Neurobiologia molecular /
Molecular neurobiology

P13m-1
Oxidant and inflammatory protein expression in
transgenic APP/PS1 mice. Role of inflammation

and oxidative stress in Alzheimer’s disease
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Maria D. Mauricio®, Constance Aldasoro!, Martin Aldasoro’,

José M? Vila!
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Valencia, ES, *Department of Physiology, Faculty of Medicine,
University of Valencia, Valencia, ES

Amyloid precursor protein plus presenilin-1 (APP/PS1) transgenic mouse
is a frequency model for amyloid deposition studies in Alzheimer disease,
AD. We profiled gene expression in these transgenic mice by Western-blot,
and microarray techniques. Protein inflammation expression of 98 genes
was lower in transgenic mice compared to wild type mice (7-mounths-
old), indicating a chronic cortex inflammation situation in transgenic mice
compared to wild type. In age mice (2 years), transgenic animals developed
cognitive dysfunction and reduced mRNA expression of several genes
essential for long-term potentiation and memory formation such as, NR2B,
GluR1, NMDAR-1 and GIluR2. On the other hand, these mice developed
increase mRNA expression in other proteins, such as NMDAR-2. We also
detected an increase Sir-2 expression, in transgenic APP/PS1 mice, and
decreased expression in Mn-SOD, HIF and P-53. There are not changes
in Cu/Zn-SOD and PPAR-y expression. Our data show an increase of two
kemokines involved in desmyelinization in transgenic mice compared
with wild type and the expression of tumor supressor genes in transgenic
mice without expression in wild type. On the contrary we detected
normal expression of genes high expresed in cancer in wild type, without
expression at all in transgenic mice at 7 mounths-old-age. In conclusion
APP/Preseniline 1 mice have a chronic inflammation with diminished
expression of cancer related genes demostrating relationship between
inflammation and Alzheimer”’s disease detected in humans. Also we detect
an increase in desmielinization and detoxication brain proteins in these
mice compared with Wild Type mice.
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Hyperthermia-induced seizures alter adenosine
A, and A,, receptors and 5-nucleotidase in rat

cerebral cortex
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Febrile seizure is one of the most common convulsive disorders in children.
The neuromodulator adenosine exerts anticonvulsant actions through binding
adenosine receptors. Here, the consequences of hyperthermia-induced seizures
on adenosine A, and A,, receptors and 5’-nucleotidase activity have been
studied at different periods in cerebral cortical area by using radioligand
binding, real-time PCR and 5’-nucleotidase activity assays. Hyperthermic
seizures were induced in 13-days old rats using a warmed air stream from a hair
dryer. Neonates exhibited rearing and falling over associated with hindlimb
clonus seizures (stage 5 on Racine scale criteria) after hyperthermic induction.
A significant increase in A, receptor density, using ['H]DPCPX as radioligand,
and mRNA coding A, was observed 48 hours after hyperthermia-induced
seizures. In contrast, a significant decrease in A ,, receptor density, using [*'H]
ZM?241385 as radioligand, was detected 48 hours after convulsions evoked
by hyperthermia. These short-term changes on A jand A ,, receptors were also
accompanied by a loss of 5'-nucleotidase activity. No significant variations
neither A | or A ,, receptor density nor 5’-nucleotidase were observed 5 days
and 20 days after hyperthermic seizures. Taking together both regulation of A |
and A, , receptors and loss of 5'-nucleotidase in the cerebral cortex suggest the
existence of a neuroprotective mechanism against seizures.
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AMPA receptor expression regulation by CPT1C
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AMPA-type receptor (AMPAR) abundance in the postsynaptic membrane
is a key factor in synaptogenesis and post-synaptic plasticity. Recent
data shows that carnitine palmitoyltransferase 1 C (CPT1C), a neuron
specific isoform, is one of the constituents of the AMPAR macromolecular
complexes, with a role in AMPAR trafficking from ER to the cell surface.
Previously, our group had demonstrated that CPT1C deficiency disrupted
spine maturation and impaired spatial learning.

The main aim of the present study is to analyse the role of CPTIC in
AMPAR synaptic expression in hippocampus and cultured neurons during
development. We show that AMPAR GluAl and GluA2 subunits have the
same expression profile than CPT1C during development and demonstrate
that their expression is dependent on CPT1C levels. Total GluA1 and GluA2
protein levels were diminished in CPTIC KO and increased in CPT1C
overexpressing cultured neurons. Interestingly, mRNA levels of AMPARs
were unchanged suggesting a post-transcriptional regulation of AMPAR
expression by CPT1C. Synaptic AMPAR subunits GluAl and GluA2 and
synaptic transmission were clearly reduced in cultured hippocampal neurons
of CPT1C knockout (KO) mice as a consequence of total reduced expression.
These data identify CPTIC as a new regulator of AMPAR expression, in
addition to its role in AMPAR trafficking. CPT1C could become a new
target in the treatment of neurodegenerative diseases associated with
decreased AMPAR levels.

This work has been funded by Ministerio de Ciencia y Innovacion (NC:
SAF2011-30520-C02-02, SAF2014-52223-C2-2-R), and by CIBEROBN

from Spain.
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P13-4
Dopamine D2 and angiotensin Il type 1 receptors
are co-expressed and form heteromers in rat

striatum

Gemma Navarro Brugal®, Eva Martinez Pinilla®, Ana Isabel Rodriguez
Pérez®, David Aguinaga Andrés’, Irene Reyes Resina', Estefania
Moreno?, José Luis Lanciego?, José Luis Labandeira®, Rafael Franco®
'Universidad de Barcelona, Barcelona, ES, °CIMA, Pamplona, ES,
3CIMUS, Santiago de Compostela, ES

Identification of G protein-coupled receptors and their specific function in
a given neuron becomes essential to better understand the variety of signal
transduction mechanisms associated to neurotransmission. We hypothesized
that angiotensin II receptor type 1 and dopamine D2 receptor form heteromers
in the central nervous system, specifically in striatum. By bioluminescence
resonance energy transfer a direct interaction was demonstrated in cells
transfected with the cDNA for the human version of the receptors. Candesartan,
the selective angiotensin II type 1 receptor antagonist, was able to block
D2-receptor mediated effects on cAMP levels, MAP kinase activation and
fB-arrestin recruitment. This effect of candesartan, which constitutes a print
for the dopamine-angiotensin receptor heteromer, was similarly occurring in
primary cultures of neurons and rat striatal slices. The expression of heteromers
in striatum was confirmed by robust labeling in in situ proximity ligation
assays. The results indicate that angiotensin II type 1 receptors are expressed in
striatum and form heteromers with dopamine D2 receptors.

P13-5
Homogeneous non-radioactive resonance
energy transfer binding method for

G-protein-coupled receptor drug discovery

Irene Reyes Resina’, Eva Martinez Pinilla?, Gemma Navarro Brugal’,
Julen Oyarzébal?, Rafael Franco*

'Universidad de Barcelona, Barcelona, ES, “Centro de Investigacién
Médica Aplicada de la Universidad de Navarra, Pamplona, ES

Radioligand binding to cannabinoid type 2 (CB,) receptors in membranes, from
cells or tissues, has two serious drawbacks: the hydrophobic nature of many
selective and non-selective ligands and the relatively low specific binding. The
novel Time-Resolved FRET technology (HTRF®, Tag-lite®, CisBio) allows
binding to G-protein-coupled receptors in living cells using non-radiolabelled
compounds. It is based on receptors fused to Snap or Halo tags to which a
terbium cryptate-containing donor may be specifically and covalently attached.
The ligand/acceptor has been designed to be able to both bind with high affinity
to the CB, receptor and to accommodate an extra moiety without losing its
primary activity or selectivity vs CB1 receptors; after synthesis of the molecule
(CM157), CisBio labeled it with its proprietary fluorescent dye. Energy transfer
from the donor in the receptor surface and the acceptor in the fluorescent ligand
is determined by HTRF. Saturation assays with standard agonists/antagonists
provide affinities in the range of those described in the literature.

On the one hand, the use of a variety of natural and synthetic cannabinoids
in competition assays in CB, receptor-transtected cells shows differential
binding that requires interpretation from a functional point of view. On
the other hand, cells expressing CB,-receptor-containing heteromers
display alterations in the binding to the cannabinoid receptor. The designed
fluorescent probe and the HTRF-based binding procedure are useful tools
to better understand CB, receptor biology.

P13r-6
Modulation of metabotropic glutamate mGlu5
receptor and its signaling pathway in human

brain of Alzheimer’s disease and schizophrenia
Sara Diaz Sanchez'!, Marta Barrachina?, Isidre Ferrer®, José Luis
Albasanz', Mairena Martin®

IDepartment of Inorganic and Organic Chemistry and Biochemistry.
Faculty of Sciences and Chemical Technologies / School of
Medicine. Regional Centre for Biomedical Research (CRIB).
University of Castilla-La Mancha (UCLM), Ciudad Real, ES,
2Institute of Neuropathology, Bellvitge University Hospital-ICS,
Bellvitge Biomedical Research Institute IDIBELL, L’Hospitalet de
Llobregat, ES, ®Institute of Neuropathology, Bellvitge University
Hospital-ICS, Bellvitge Biomedical Research Institute IDIBELL.
Center for Biomedical Research in Neurodegenerative Diseases
Network, CIBERNED, Barcelona, ES

Alzheimer's disease (AD) is the major cause of dementia in the elderly and
Schizophrenia (SZ) is a mental disorder of unknown origin. Both diseases
are characterized by deterioration in cognitive functions and selective
neuronal loss in several brain regions. The aim of the present work was to
study the levels of metabotropic glutamate mGlu5 receptor, Phospholipase
C (PLC) and Protein kinase C (PKC) activity in Parietal (PC) and
Temporal (TC) Cortex from AD, SZ and SZ+AD cases as compared with
non-demented samples used as controls. mGluS receptors were analyzed
by radioligand binding assays and Real Time-PCR. PLC activity was
determined by accumulation of IP; and PKC activity by ELISA. The
mGlu5 receptor level was decreased in both areas analyzed with lowest
levels at highest stages in AD samples. SZ samples did not show significant
changes. However, mGlu5 level in SZ+AD cases decreased in PC, but
was preserved in TC. Furthermore, PLC activity was decreased in both
areas from AD samples and only in Parietal Cortex from SZ and SZ+AD
cases as compared with controls. Finally, PKC activity was significantly
decreased in AD, SZ and SZ+AD cases in both areas analyzed. Results
presented herein show that protein levels and gene expression of mGlu5
receptor, PLC and PKC activity are modulated in Parietal and Temporal
Cortex of AD, SZ and SZ+AD patients, being this modulation dependent
on the progression of disease and suggesting this receptor and its signaling
pathway as promising targets for diagnostic and therapy of Alzheimer's
disease and Schizophrenia symptoms.

P13-7
Mathematical modelling of the amyloidogenic
pathway during Alzheimer’s disease in the

context of the lipid membrane

Guido Santos Rosales!, Mario Diaz Gonzalez?, Néstor Torres Darias'
IGrupo de Biologia de Sistemas y Modelizacién Matemética.
Departamento de Bioquimica, Microbiologia, Biologia Celular y
Genética, Universidad de La Laguna, San Cristobal de La Laguna,
Tenerife, ES, *Laboratorio de Fisiologia y Biofisica de Membranas.
Departamento de Biologia Animal, Universidad de La Laguna, San
Cristébal de La Laguna, Tenerife, ES

Alzheimer’s disease (AD) is the most common cause of dementia. There is
over 30 million people affected worldwide, and this number is increasing
every year. There is not therapy for AD. It is caused by the neural death
produce mainly by the toxic effect of amyloid-p, after the APP protein is
cut by a specific secretase (BACE). APP and BACE proteins are located
in the cellular membrane of the neurons, specifically these proteins are
in detergent resistant domains called lipid rafts. It is known that the lipid
composition of the lipid rafts plays an important role in the disease, being
a very important aspect for finding a cure to AD.

Systemic approach to the study of AD let us to quantify the importance
of each component of the causal pathway to produce amyloid-f and its
relationship with the lipid composition of the membrane. The objective
of this work is to use mathematical modeling to understand the role of
the membrane composition on AD in order to identify novel targets for
therapeutical interventions.

This work was funded by research Grants from Spanish MICINN, Ref. No.
BI102014-54411-C2-2-R and SAF2014-52582-R.
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P13-8 (R13-4)
Alterations in muscle metabolism in HD modifies

the progression of the disease

Silvia Corrochano Sanchez!, Jessica Wettstein?, Michelle Simon?,
Saumya Kumar’, Michelle Stewart’, Henning Wackerhage?, Gonzalo
Blanco®, David Rubinsztein®, Steve Brown!, Abraham Acevedo-Arozena®
"Medical Research Council, Harwell-Oxfordshire, UK, 2University of
Aberdeen, Aberdeen-Scotland, UK, >University of York, Heslington-York,
UK, “Cambridge Institute for Medical Research, Cambridge, UK

Huntington’s disease (HD) is an autosomal dominant, progressive, fatal,
neurodegenerative disorder caused by an expanded polyglutamine tract
(PolyQ) in exon one of the Huntington’s gene. Up to 70% of the variance in
severity and age of onset is accounted for by the number of glutamine repeats.
The rest of the variance is accounted for by environmental and genetic factors
(modifiers). In order to identify modifiers modulating the HD phenotype,
we have been pursuing a genetic screen using N-ethyl-N-nitrosourea (ENU)
random mutagenesis on a mouse model of HD. We identified the gene
responsible for one of the HD enhancer lines: a novel mutation in the mouse
skeletal muscle specific voltage-gated sodium channel (official allele symbol
Scnda™**; named Draggen). Scn4a™** male mice carrying the HD transgene
N171-82Q (HD; Scnda™"**") enhance the overall HD disease phenotype.

In the brain the HD transgene is strongly expressed but there is no expression
of the Scn4a gene. In the skeletal muscle, however, both mutations,
Scnda™** and mutant huntingtin, are expressed. In the muscle we found cell
autonomous effects of the combination of both mutations, such us atrophy,
fibber-type changing and calcium deregulation. The worsening of HD muscle
pathology leads to whole body metabolic changes and systemic effects.

We found many alterations in the double mutants (HD; Scnda™**") when
compared to HD littermate controls (HD; Scn4a™), including a dramatic
reduction in survival and metabolic alterations associated to weight loss.
Importantly, HD patients also suffer from muscle atrophy, weight loss and
metabolic disturbances. These systemic metabolic alterations can ultimately
affect the brain. Thus, using mouse models here we provide novel insights into
the systemic nature of HD pathogenesis, showing how pathological changes
in the periphery can in turn affect the overall Huntington’s disease phenotype.

P13-9
The PDZ protein Whirlin is an intracellular
modulator of TRPV1 receptor

Maria Grazia Ciardo', Natalia Cuesta-Garrote’, Amparo Andrés-
Borderia', Maria Camprubi-Robles!, Pierluigi Valente?, Rosa
Planells-Cases®, Antonio Ferrer-Montiel

!Instituto de Biologia Molecular y Celular-Universidad Miguel
Hernéndez, Elche, ES, “Department of Experimental Medicine,
University of Genoa, Genoa, IT, *Max-Delbriick-Centrum fiir
Molekulare Medizin (MDC)/Leibniz-Institut fiir Molekulare
Pharmakologie (FMP), Berlin, DE

Transient receptor potential vanilloid 1 (TRPV1) plays a significant role in
the physiopathology of pain transduction, notably of inflammatory pain, by
mediating responses of nociceptive primary neurons where it is primarily
expressed. As many others TRP channels, also TRPV1 has been reported
to interact with auxiliary intracellular proteins forming highly organized
signaling complexes, known as transducisomes or signalplexes, that are
pivotal in the receptor signal transduction and regulation. In order to identify
new potential components of TRPV1 transducisome, a rat brain library was
screened using intracellular regions of the receptor as baits. We found that
TRPV1 associates with Whirlin, a PDZ scaffold protein which forms part of
a macromolecular complex in photoreceptors and hair cells synapses. After
validating the interaction by pull-down and co-immunoprecipitation assays,
we analyzed the effect of Whirlin on total and surface receptor expression both
in heterologous and native expression systems. Interestingly, Whirlin was
found to increase the receptor stability both intracellularly and at the plasma
membrane when overexpressed. Our studies suggest that whirling may act as
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a chaperone-like protein for TRPV1 channels. These findings provide new
insights about the role of an accessory PDZ protein in the mechanisms by
which TRPV1 activity is modulated, mainly under pro-algesic conditions
that lead to TRPV1 potentiation and consequent nociceptor sensitization.

Acknowledgements. This work has been sponsored by Ministerio de Ciencia
y Competitividad, Consolider Ingenio 2010 and Generalitat Valenciana.

P13r-10 (R13-5)

CBP depletion in the mature brain causes

robust histone deacetylation and transcriptional
downregulation, but only results in mild cognitive

deficits

Michal Lipinski', José Pascual Lépez-Atalaya’, Luis Miguel Valor',
Alejandro Medrano-Fernandez', Deisy Guiretti', Manuel Alcaraz-lborra?,
Angel Barco'

!Instituto de Neurociencias de Alicante, San Juan de Alicante, ES,
2Universidad de Almeria, Almeria, ES

CREB-binding protein (CBP) is a nuclear protein that plays an important role
in transcriptional regulation. CBP together with its paralog P300 are one of
the most essential lysine acetyltransferases (KAT) in the mammalian brain,
targeting both histones and non-histone proteins. Loss-of-function hemizygous
mutations in CBP are the cause of a severe intellectual disability known as
Rubinstein-Taybi syndrome (RSTS). CBP heterozygous depletion in mice
mimics the symptoms of RSTS, establishing mice as a good model for animal
study of this disease. Although undoubtedly essential for the proper function
of the central nervous system, the importance of the CBP for the adult versus
developing brain is still unclear. Here, we report that the induced and neuronal-
restricted knockout of this protein in the mature forebrain (icKO-CBP) results
in a strong deacetylation (>40%) of the histone H2B tail, and a significant
decrease in the acetylation of the canonical target residue for CBP’s KAT
activity H3K27 as well as of a number of non-histone substrates. Genome-
wide analysis of H2B acetylation shows that the deacetylation is broadly
distributed through the genome. In contrast, microarray analysis revealed a
highly specific transcriptional downregulation. Interestingly, the comparison
of genomic profiles for acetyl-H2B between genotypes revealed a large
overlap between genes displaying a significant reduction in the acetylation of
H2B in the hippocampus of the icKO mice, and those downregulated at the
transcriptional level. In this subset of genes, we identified a strong neuronal
footprint with significant enrichment for synapse, dendritic spine and behavior
related genes. These transcriptional changes may underlay the mild cognitive
deficits observed in icKO-CBP mice. Overall, the comparison of different CBP
deficient strains allowed us to dissect the developmental and adult components
of RSTS, suggesting that CBP and histone acetylation is more important
during development than in terminally differentiated neurons of the adult brain.

P13r-11
Carnitine palmitoyltransferase 1A overexpression
upregulates miR-370 and SNORD-113 in

neuronal cell lines

Francisco Vicente Garcia-Rueda, Joan Francesc Mir, Minéia Weber,
Maria Calder6n-Dominguez, Eilis Sutton, Silvia Androvandi, Laura
Herrero Rodriguez, Dolors Serra Cucurull

Department of Biochemistry and Molecular Biology, Facultat de
Farmacia, Universitat de Barcelona and Institut de Biomedicina de
la Universitat de Barcelona (IBUB) and CIBER Fisiopatologia de la
Obesidad y la Nutricién (CIBERobn), Instituto de Salud Carlos 111,
Barcelona, ES

Small non-coding RNAs (ncRNAs) are regulatory molecules involved in
development and physiological cellular processes. Small ncRNAs represent
different species, including small nucleolar RNAs (snoRNAs) and microRNAs
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(miRNAs). In this study we analyzed the expression of the SNORD-113 and
miR-370 as a markers of the DNA methylation state under overexpression
of the carnitine palmitoyltransferase 1A (CPT1A), the rate-limiting enzyme
in mitochondrial fatty acid oxidation (FAO) in primary cortical neurons and
a hypothalamic neuronal mouse cell line GT1-7. SNORD-113 and miR-370
are clustered in highly conserved domains in humans and mice, specifically in
an intergenic-differentially methylated region (IG-DMR), located on human
chromosome 14q32 and mouse distal chromosome 12. The expression of these
two small ncRNAs is controlled by changes in the grade of methylation. Our
results showed that an overexpression of a permanently active mutant form of
CPT1A(CPT1AM)inGT1-7 and in primary cortical neurons through adenoviral
infection increased ncRNA levels of SNORD-113 and pre-miR-370 in both cell
types. On the other hand, we also observed an increase in mature miR-370 and
the demethylase Ten-eleven translocation methylcytosine deoxygenase (TET)
1 but not in the TET2. These results suggest that there might be a relationship
between the increase of FAO and the levels of DNA methylation in certain
regions of the genome. Nonetheless, further research is required.

P13-12 (R13-3)

ARMS/Kidins220 temporally coordinates
neurotrophin-mediated differentiation and
-regulated BDNF secretion

Juan Carlos Arévalo Martin®, Saray Lépez-Benito', Julia Sanchez-
Sanchez', Laura Calvo', Cristina Vicente Garcia', Angel Hernandez-
Hernandez', Concepcién Lillo!, Seila Fernandez-Fernandez!, Juan
Pedro Bolafios!, Pilar Pérez?, Lino Tessarollo®, Moses Chao*
'Universidad de Salamanca, Salamanca, ES, 2IBFG-CSIC,
Salamanca, ES, >National Cancer Institute, Frederick, US, *Skirball
Institute - New York University, New York, US

During nervous system development secretion must be tightly controlled
meanwhile neurons differentiate projecting axons and dendrites to their specific
targets. Neurotrophins regulate, among other functions, differentiation and
regulated secretion in the nervous system. However, the molecular mechanisms
underlying the temporal coordination of differentiation and secretion by
neurotrophins are unknown. Here we describe the involvement of ARMS/
Kidins220, a downstream protein of Trk neurotrophin receptors, acting through
Synembryn-B and Trio in the regulated secretion mediated by neurotrophins.
We observed that PC12 differentiation and regulated secretion are temporally
controlled since non-differentiated or differentiated neurons display a poor
or strong regulated secretion in response to neurotrophins, respectively.
Interestingly, high levels of ARMS/Kidins220 and Synembryn-B are required
for differentiation, when regulated secretion is minimal, whereas a strong
downregulation of both proteins occurred once the cells are differentiated,
when regulated secretion is maximal. Overexpression or downregulation
of ARMS/Kidins220 and Synembryn-B levels in non-differentiated PC12
cells blocks or potentiates NGF-mediated secretion, respectively. Similarly,
secretion of BDNF in cortical neurons in response to NT-3 or NT-4 augments
with a concomitant downregulation of ARMS/Kidins220 and Synembryn-B
protein levels. In addition, knockdown of ARMS/Kidins220 and Synembryn-B
potentiated further BDNF evoked secretion. Finally, downregulation of
ARMS/Kidins220 protein in vivo enhanced BDNF secretion from cortex in
response to depolarization, NT-3 or NT-4 and a significant accumulation of
BDNEF in the striatum coming from the cortex and hippocampus.

P13-13
El liquido cefalorraquideo (LCF) de pacientes

con esclerosis miultiple induce cambios
transcripcionales aberrantes en células progenitoras

proliferantes de oligodendrocitos (OPC)
Jeffery D. Haines', Oscar G. Vidaurre!, Fan Zhang',
Angela L. Riffo-Campos?, Josefa Castillo?, Bonaventura
Casanova®, Patrizia Casaccia’, Gerardo Lépez Rodas*

'Department of Neuroscience, Genetics and Genomics, Icahn
School of Medicine at Mount Sinai, New York, US, ?Laboratorio de
Epigenética y Cromatina. Departamento de Bioquimica y Biologia
Molecular, Universidad de Valencia e Instituto de Investigacion
Sanitaria INCLIVA, Burjassot, Valencia, ES, *Departamento de
Neurologia, Hospital Universitari La Fe, Valencia, ES, *Universidad
de Valencia, Burjassot, ES

El liquido cefalorraquideo (LCR) se encuentra en contacto con el
parénquima y los ventriculos cerebrales, y su composicién puede influir en
la fisiologia celular de las células progenitoras de oligodendrocitos (OPC)
los que puede contribuir a la patogénesis de la esclerosis multiple (EM).
Se ha estudiado la respuesta transcripcional inducida en los OPC de ratas
tras la exposicion a CSF de pacientes con esclerosis multiple primaria
progresiva (EMPP) o esclerosis multiple remitente recurrente (EMRR),
mediante analisis de micromatrices de DNA en comparacion con controles
neurologicos. Los genes con expresion diferencial en estos tres grupos de
OLP cultivadas con LCR de pacientes fueron confirmados por pRT-PCR,
inmunocitoquimica y Western blot, y validado en muestras de cerebro
humano.

Los resultados identifican genes comunes y genes tGnicos en cada uno de
los grupos de tratamiento. La exposicion al LCR de EMPP indujo una
rama Unica en OLP cultivadas que relacionan cambios transcripcionales
en genes especificos, incluyendo la regulacion positiva (p<0,05) de la
molécula de adhesion de la galectina-3 (Lgals3), y detectada también a
nivel de proteinas en el cerebro de pacientes con EMPP. Este patron de
expresion génica es distinto del programa de expresion transcripcional en
la diferenciacion de oligodendrocitos durante el desarrollo.

A pesar de la diferenciacion morfolégica inducida por la exposicion al
LCF de pacientes con EMPP, la respuesta transcripcional global inducida
en los OPC cultivados con LCR de pacientes con EM es consistente con
la existencia de un programa transcripcional aberrante durante el inicio y
desarrollo de la EM.

Financiacion: Consolider-Ingenio CSD2006-49 (red grupo Valencia)
del Ministerio de Ciencia y Tecnologia a GL-R; Instituto Carlos III del
Ministerio de Economia y Competitividad P113/00663 a BC; ROI-NS69385
v R37-NS§42925 del NIH-NINDS a PC. JDH ha sido becario posdoctoral
de la MS Society Canada and Fonds de la Recherche en Santé du Québec
y ALRC ha sido becaria del programa Grisolia de la Conselleria de
Educacion Valenciana.

P13-14
Roles of NMDA receptor and EAAC1 transporter
in the modulation of extracellular glutamate
levels by low and high affinity AMPA receptors
in cerebellum in vivo. Alterations in chronic

hyperammonemia

Andrea Cabrera-Pastor, Lucas Taoro Gonzélez, Ricardo Santamaria
Adame, Marta Llansola Gil, Vicente Felipo Orts

CIPF, Valencia, ES

The roles of high- and low-affinity AMPA receptors in modulating
extracellular glutamate in cerebellum remain unclear. Altered glutamatergic
neurotransmission is involved inneurological alterations inhyperammonemia,
which affects differently high- and low-affinity AMPA receptors. The aims
were to assess by in vivo microdialysis: a) the effects of high- and low affinity
AMPA receptors activation on extracellular glutamate in cerebellum; b)
whether chronic hyperammonemia alters extracellular glutamate modulation
by high- and/or low-affinity AMPA receptors; c) the contribution of NMDA
receptors and EAACI transporter to AMPA-induced changes in extracellular
glutamate. In control rats high affinity receptors activation does not affect
extracellular glutamate, but increases glutamate if NMDA receptors are
blocked. Low affinity AMPA receptors activation increases transiently
extracellular glutamate followed by sustained reduction below basal levels.
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This reduction is associated with increased membrane expression of EAAC1
and is prevented by blocking NMDA receptors. Chronic hyperammonemia
does not affect responses to activation of low affinity AMPA receptors.
Activation of high affinity AMPA receptors increases extracellular glutamate
in hyperammonemic rats by an NMDA receptor-dependent mechanism.
These results show that there is a tightly controlled interplay between
AMPA and NMDA receptors and EAACI transporter in controlling
extracellular glutamate. Hyperammonemia alters high- but not low-affinity
AMPA receptors.

P13-15 (R13-7)
KLF4 en el hipotalamo media los efectos

de la leptina en la ingesta a través de AgRP
Maria Estrella Sanchez-Rebordelo’, Ménica Imbernén?, Rosalia
Gallego?, Marina Gandara®, Pamela Lear’, Miguel Lépez*, Carlos
Diéguez', Rubén Nogueiras'

ICentro de Investigacién en Medicina Molecular y Enfermedades
Crdnicas (CiMUS), Universidad de Santiago de Compostela,
Santiago de Compostela, ES, ?Departamento de Ciencias
Morfoldgicas, Facultad de Medicina, Universidad de Santiago de
Compostela, Santiago de Compostela, ES

Introduccion: Krippel-like factor 4 (KLF4) es un factor de transcripcion tipo
zinc-finger que se expresa en un amplio rango de tejidos, y realiza multiples
funciones. KLF4 se expresa en células neurales pluripotenciales y es critica en
la diferenciacion neuronal. Recientes evidencias sugieren que KLF4 también
juega un papel importante en la regulacion central del balance energético.
Estudios in vitro muestran que KLF4 es un regulador transcripcional de AgRP
(agouti-related protein), esencial para la respuesta hiperfagica.

Meétodos: Microinyeccion de adenovirus y lentivirus mediante estereotaxia,
composicion corporal, actividad locomotora, calorimetria indirecta,
estudios centrales de leptina, ensayos de sensibilidad a la leptina, contenido
de triglicéridos en higado, inmunohistoquimica y Western blot.
Resultados: El KLF4 hipotalamico es un factor de transcripcion que modula
especificamente la expresion de AgRP in vivo. EI KLF4 hipotalamico colocaliza
con las neuronas AgRP y es modulado por el estado nutricional y la leptina. La
sobreexpresion de KLF4 en el nticleo arcuato del hipotalamo induce ingesta e
incrementa el peso corporal a través de la estimulacion especifica de AgRP, y
elimina la sensibilidad a la leptina en ratas delgadas, independientemente de
FoxO1 (forkhead box protein 01). El silenciamiento de KLF4 en el arcuato
inhibe la ingesta inducida por el ayuno en ratas delgadas y ratas con obesidad
inducida por dieta (DIO). Sin embargo, el silenciamiento de KLF4 por si
mismo no aumenta la sensibilidad a la leptina periférica en ratas DIO.
Conclusiones: 1) KLF4 hipotalamico es regulado por la leptina a través de
las vias de sefializacion STAT3 y PI3K. 2) La sobreexpresion de KLF4 en
el ntcleo arcuato es suficiente para incrementar la ingesta y para inhibir la
accion anorexigénica de la leptina, de un modo independiente de FoxOl.
3) La leptina no inhibe la expresion hipotalamica de KLF4 en ratas obesas
inducidas por dieta, mientras que KLF4 en si mismo no regula la resistencia
a leptina periférica inducida por dieta alta en grasa. 4) El silenciamiento de
KLF4 en el nicleo arcuato reduce la hiperfagia inducida por el ayuno tanto
en dieta estandar como en dieta alta en grasa.

P13-16
Caspase-1 triggering NLRP3/NLRC4
inflammasome activation contributes to ethanol-

induced neuroinflammation

Silvia Alfonso Loeches, Juan Urefia-Peralta, M®José Morillo-
Bargues, Consuelo Guerri

Centro de Investigacion Principe Felipe, Valencia, ES

Toll-like receptors (TLRs) and (NOD)-like receptors (NLRs) are the main

pattern recognition receptors involved in the immune response regulation.
We have previously shown that ethanol induces TLR4 activation leading
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to neuroinflammation and brain damage. The aim of this study is assessing
the potential activation of NLRs by ethanol in neurons and glial cells and
evaluating the crosstalk between TLR/NLR and their contribution to ethanol-
induced neuroinflammation. Using a chronic ethanol consumption murine
model, we show that ethanol increases caspase-1" cells in glia and neurons.
Moreover, alcohol abuse up-regulates the production of cytokines and
chemokines (IL-18, IL-13, CCL2, etc.) linked to inflammasome activation
and neuroinflammation in the cortex of WT, but not for TLR4-KO mice.
Studies in neurons and glial cells in culture demonstrate that ethanol induces
NLRP3/caspase-1 activation. We further show for the first time, the role of
mitochondrial (m) ROS in ethanol induced NLRP3/caspase-1 activation.
Accordingly, inhibition of caspase-1 by using z-YVAD-FMK abolishes and
reduces ethanol-induced mROS and the IL-1(3/IL-18 production, respectively.
Confocal studies also demonstrate that NLRP3/caspase-1 assembly occurs
within the mitochondria, and promotes caspase-1-mediated pyroptosis.
Likewise, the lack of TLR4 function avoids mostly ethanol effects associated
to NLRP3 activation. Our findings confirm that NLRP3/NLRC4 participate
in alcohol-induced neuroinflammation in neuronal cells, where TLR4 acts as
priming signal, suggesting an interplay between both immune receptors in
the alcohol-induced neuroinflammation and brain damage.

Supported by RED-RT: RD12-0028-007 and SAF2012-33747.

P13r-17
Adalimumab reduces photoreceptor cell death

in a mouse model of retinal degeneration
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Retinitis pigmentosa (RP) is a group of inherited retinal dystrophies
characterized by progressive and irreversible loss of vision that in most
models studied, parallels photoreceptor cell death. RP is the leading cause
of genetic blindness in adults with an estimated incidence of 1 in 3,500-
4,500 human births. Besides the genetic defect, evidence suggests that
inflammatory processes contribute to its progression in patients as well as
in animal models of RP.

The aim of this study was to investigate the effect of Adalimumab, a
monoclonal anti-TNFa antibody, on retinal degeneration in a murine
model of human autosomal recessive RP, the 7d10 mice.

We first analysed the early stages of retinal degeneration and the profile
of TNFa expression in rd/0 mice under our housing conditions. We
observed a peak of TNFa gene expression and photoreceptor cell death at
postnatal day (P) 18. Therefore, we studied the effect of Adalimumab on
the progression of the retinal degeneration at this age.

Adalimumab reduced photoreceptor cell death, as determined by scoring
the number of TUNEL-positive cells. In addition, nuclear poly (ADP)
ribose (PAR) content, an indirect measure of PAR polymerase (PARP)
activity, was also reduced after treatment. The blockade of TNFa
ameliorated reactive gliosis, as visualized by decreased GFAP and IBA1
immunolabelling (Miiller cell and microglial markers, respectively) and
decreased up-regulation of TNFo gene expression. Adalimumab also
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improved antioxidant response by restoring total antioxidant capacity
and superoxide dismutase activity. Finally, we observed that Adalimumab
normalized energetic and metabolic pattern in rd/(0 mouse retinas.

Our study suggests that the TNFa blockade could be a successful therapeutic
approach to increase photoreceptor survival during the progression of RP.
Further studies are needed to characterize its effect along the progression
of the disease.

P13-18

Estudio de la expresién génica en sangre
periférica de pacientes psicéticos con y sin
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La esquizofrenia es una enfermedad psiquiatrica grave con una prevalencia
de alrededor del 1% en la poblacion general, aunque hay mds casos de
hombres afectados que mujeres, en una proporcion de 1,4:1. Este trastorno
es de etiologia compleja siendo el componente genético un factor central en
el desarrollo de la enfermedad. Una caracteristica clinica de la esquizofrenia
es la presencia de alucinaciones auditivas (AH), especialmente voces con
contenido negativo que pueden perturbar gravemente el comportamiento
normal y reducir la calidad de vida. Estos sintomas afectan al 60%-80% de
los pacientes con esquizofrenia y representan un endofenotipo claro dentro
del amplio espectro de la enfermedad. Hasta la fecha se han llevado a cabo
muy pocos estudios para identificar biomarcadores de utilidad clinica que
permitan valorar los diferentes sintomas de la enfermedad.

El objetivo de este trabajo es analizar la expresion génica diferencial en
pacientes con esquizofrenia alucinadores y no alucinadores, utilizando
un tejido de facil acceso. A partir de muestras de sangre periférica
de 15 pacientes psicoticos con AH, 15 sin AH y 15 individuos control,
todos ellos varones, se extrajo RNA total mediante el PAXgene Blood
RNA Kit (Qiagen). Para el analisis de expresion génica se utilizd el
GeneChip®” Human Genome U133 Arrays (Affymetrix) y los resultados
fueron analizados utilizando el paquete WGCNA para R y la herramienta
GOEAST. Estos analisis identificaron diferentes nodos que agrupan a un
conjunto de genes con expresion diferencial atendiendo a la clasificacion de
las muestras en los tres grupos analizados. Las proteinas mas representadas
en estos nodos pertenecen a la via MAPK, el proteasoma, integrinas y la
fosforilacion oxidativa. La confirmacion de estos resultados en series de
pacientes mas amplias permitira identificar biomarcadores en sangre con
valor diagnostico en la esquizofrenia y las alucinaciones auditivas.

P13r-19
Expresion del regulador epigenético p38IP/FAM48A
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Auténoma de Madrid, Instituto de Investigaciones Biomédicas,
UAM-CSIC e IdiPAZ, Madrid, ES

Mutaciones en los genes POMT1 y POMT2, que codifican las subunidades
de un heterodimero con actividad proteina O-manosiltransferasa, causan
el sindrome de Walker-Warburg, la enfermedad de musculo-ojo-cerebro

y otras distrofias neuromusculares denominadas distroglicanopatias que
afectan gravemente a la retina. Mediante el sistema del doble hibrido
hemos encontrado que estas dos proteinas interactilan por separado con
p38IP/FAMA48A, un factor de transcripcion con un papel regulador a nivel
epigenético del desarrollo ocular y del SNC. Ademas, hemos observado
mediante inmunocitoquimica de fluorescencia que las tres proteinas se
colocalizan en las regiones eucromaticas del nucleo en fotorreceptores de
raton de la linea 661W.

En este trabajo hemos abordado el estudio de la expresion y localizacion del
factor de transcripcion p38IP/FAMA48A en laretina de raton adulto. Mediante
Western blotting hemos detectado que este regulador esta presente en
extractos de retina de raton, distribuyéndose exclusivamente en la fraccion
nuclear. También hemos determinado mediante inmunohistoquimica de
fluorescencia que p38IP/FAM48A estd ampliamente distribuido en la
retina de raton, concentrandose en el nucleo de células ganglionares y
apareciendo excluido de las capas plexiformes. Hemos observado que este
factor de transcripcion también se localiza en los niicleos de los conos, en
concordancia con su distribucion en fotorreceptores 661W, asi como de
determinadas células de la capa nuclear interna.

Mediante ensayos de coinmunoprecipitacion del factor p38IP/FAM48A a
partir de extractos nucleares de células 661W hemos detectado diferentes
proteinas, algunas de ellas con una masa molecular aparente que se
corresponde con la de POMT1 y POMT2, y que estan siendo analizadas
mediante cromatografia liquida-espectrometria de masas en tandem
(LC-MS/MS). Los resultados obtenidos permitiran inferir conclusiones
sobre la posible interrelacion de p38IP/FAM48A con el heterodimero
POMT1/2 y su funcién en la retina de mamiferos.

Financiacion: Instituto de Salud Carlos III, proyecto PI12/00157.
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La dendrogenina B (DDB) es un oxiesterol con marcada actividad
neurotrofica y neuroprotectora [1]. Los oxiesteroles participan en el
metabolismo del colesterol [2], son claves en la neurodegeneracion [3] y
en la pérdida de audicion [4].

Se emplearon ratones C57BL/6J para evaluar el efecto de la DDB en
sordera y en el estado inflamatorio asociado al ruido. Ratones de 2 meses
de edad fueron intervenidos para la aplicacion de DDB en el oido interno.
En una primera fase se empled un grupo de animales tratados con DDB
y un grupo control sin tratamiento. Se analiz6 la citoarquitectura coclear
con secciones de parafina tefiidas con hematoxilina-eosina. En la segunda
fase, un nuevo grupo de ratones fue expuesto a ruido y tratado con DDB y
un grupo control expuesto a ruido y tratado con el vehiculo de la DDB. Se
analizaron marcadores de inflamacion en la coclea mediante RT-qPCR. En
ambas fases se analizaron los umbrales auditivos mediante ABR.

En la primera fase el grupo tratado con DDB mostré valores de umbral
auditivo sin diferencias significativas comparados con el grupo control. No
se observaron diferencias histologicas entre los grupos. En la segunda fase
el grupo tratado con DDB presentd umbrales auditivos significativamente
elevados en las frecuencias bajas (~30 dB SPL) y una recuperacion del
umbral de clic significativamente superior (~10 dB), cuando se compard
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con el grupo tratado con vehiculo. Los niveles de expresion de las citoquinas
111b, 116, Tnfa.e 1110y de la fostatasa Dusp ] aumentaron significativamente
en el grupo tratado con DDB. Los resultados sugieren un efecto dual de la
DDB al i) incrementar la pérdida de audicion y la inflamacion asociada
a ruido y ii) promover la recuperacion de los umbrales auditivos y la
resolucion de la inflamacion.
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Differences in genetic susceptibility to apoptosis account for the different
functional recovery on stroke patients. Recently, we described that 7p53
Arg72Pro single nucleotide polymorphism (SNP) is associated with
functional prognosis in patients after intracerebral hemorrhage (ICH).
There is also evidence of a beneficial effect of endothelial progenitor
cell (EPC) mobilization and neovascularization through growth factor
signaling, such as VEGF and SDF-1a, in brain repair after ischemia.

To elucidate the mechanisms underlying this phenomenon, we have used
the collagenase ICH model in two groups of knock-in (KI) mice each
one carrying a humanized allele of the 7Tp53 gene (Arg72 and Pro72). By
immunohistochemical analysis at different times (6h, 1, 7 and 14 days)
after experimental ICH, we studied the pattern of cell death. Also VEGF
and SDF-1la serum levels and the number of CD34+/VEGFR2+ (EPC)
cells were determined by ELISA and flow cytometry, respectively.

We found that neuronal apoptosis was higher in Arg72 KI mice than in
Pro72 animals, from 24 h up to day seven, as revealed by NeuN-TUNEL
co-staining. Furthermore, mice carrying the Pro72 polymorphic variant
showed higher VEGF and SDF-1a serum levels and a enhanced number of
circulating EPCs after ICH than those with the Arg72 variant.

Our results indicate that the Arg72 polymorphic variant is accountable for
a higher level of apoptosis in the brain of rodents under experimental ICH.
Arg72Pro SNP also modulates VEGF and SDF-1arelease and, subsequently,
EPC mobilization after ICH, which may account for the different brain
repair. In conclusion, the human 7p53 Arg72Pro polymorphism controls
functional outcome and recovery after ICH.

Funded by ISCIII (P112/0685; RD12/0014/0007; RD12/0014/0001), FEDER.
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El tungstato sédico induce la diferenciacion y
protege de la apoptosis debida a estrés oxidativo

en células Neuro2a
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El desarrollo de neuritas es un indicador de diferenciacion celular de
neuroblastos a neuronas. Cuando las células Neuro2a son tratadas con
tungstato sodico durante 48 horas, el porcentaje de neuroblastos que
desarrollan neuritas es significativamente mayor que en las células control.
A nivel molecular esto se traduce en incrementos en la expresion de la
acetilcolinesterasa y de la colina O-acetiltransferasa; este ltimo como
marcador de diferenciacion a neuronas de tipo colinérgico. La diferenciacion
inducida se produce a la par que una disminucion en la proliferacion celular.
En neuronas, el estrés oxidativo desencadena un incremento de la
autofagia y una induccion de la apoptosis. La autofagia es un mecanismo
homeostatico empleado por la célula para la degradacion y reciclaje de
organulos y proteinas de vida media larga y su incremento produce un
desequilibrio en el recambio proteico a favor de la degradacion. En células
Neuro2a tratadas con peroxido de hidrégeno, el tungstato sodico es capaz
de normalizar la autofagia y prevenir la apoptosis, ensayadas mediante
microscopia confocal y citometria de flujo. Adicionalmente, el tungstato
sodico normaliza el metabolismo proteico en células Neuro2a.

La suma de los efectos positivos del tungstato sodico, tanto en diferenciacion
y generacion de neuritas como de proteccion frente al estrés oxidativo hacen
de este compuesto un buen candidato para ser un agente neuroprotector.

Proyecto financiado por la Fundacion Botin.
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In species with bilateral symmetry the nervous system contains ipsilateral
and contralateral nerves, or tracks, that distribute sensory information
coming from both sides of the body to integrate it in the main processing
centers of the brain which subsequently generate coordinated motor
responses. The formation of these bilateral circuits in the developing CNS
is therefore essential to control sensory processing and motor coordination
while interacting with the external word. Contralateral or commissural
axons cross the brain midline to send sensory information to the opposite
hemisphere while ipsilateral fibers do not cross it but remain at the same
side. In addition to its intrinsic physiological value, the binary decision of
crossing or not the midline that different types of axons have to take at some
point of their trajectories has revealed as a powerful model to investigate
how growing axons are guided along specific pathways. By analyzing axon
midline navigation, our laboratory has contributed in the last decade to
unveil major cellular and molecular mechanisms controlling the formation
of bilateral circuits in the CNS. These new axon guidance principles may
be now interrogated for the formation of other circuits in the brain.
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in trisomy 21: a therapeutic opportunity
for rapamycin?
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Among other functions, local translation crucially participates in synaptic
plasticity and memory, and, consequently, it is compromised in several
forms of intellectual disability.

Down syndrome (DS), due to the trisomy of chromosome 21, is the most
frequent genetic intellectual disability. We demonstrated for the first time that
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local translation is deregulated in a DS mouse model (Ts1Cje mice), affecting
both CPEBI1-dependent [1] and mTOR-dependent [2] dendritic translation.
Rapamycin is an FDA-approved inhibitor of mTOR that restores local
translation rates in Ts1Cje hippocampus [2]. In collaboration with the
group of Antonio Rodriguez Moreno (Universidad Pablo de Olavide,
Sevilla) we have found that BDNF-LTP, a type of plasticity that depends on
mTOR, is absent in the Ts1Cje hippocampus and is completely restored by
rapamycin. In addition we have found that the persistence of spatial long-
term memory is impaired in Ts1Cje mice, and rapamycin also recovers
this phenotype. Thus, rapamycin and rapalogs could represent a therapeutic
opportunity for improving cognition in trisomy 21.
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A novel Leishmania mitochondrial ABC
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The absolute need of Leishmania parasites to rescue porphyrins from its human
host represents a novel route for drug targeting. However, it is unknown how
porphyrins are imported to the parasite mitochondrion, where most heme is
required. Here we describe the functional characterization of LmABCB3, a
novel Leishmania major protein with significant similarity with the mammalian
mitochondrial porphyrin importer ABCB6. LmABCB3 is an atypical ABC
half-transporter that presents a unique N-terminal extension not found in any
other known ABC protein. This extension is required to lead LmABCBS3 to the
mitochondrion and includes a potential metal-binding domain. We have proved
that LmABCB3 interact with porphyrins and is required for the mitochondrial
synthesis of heme from cytosolic PPIX, its earlier precursor. We also present
data supporting the implication of LmABCB3 in the biogenesis of cytosolic
iron/sulfur clusters (ISC). Thus, LmABCB3 fully complemented the severe
growth defect shown in yeast lacking ATM1, another putative orthologue not
involved in heme synthesis or transport but in exporting from the mitochondria
gluthatione-ISC complexes required for the generation of cytosolic ISC.
Indeed, docking calculations performed with a LmABCB3 structural
model using trypanothione as a ligand showed how both, LmABCB3 and
ScATM1, contain a similar thiols-binding pocket. Additionally, we show solid
evidences suggesting that LmABCB3 is an essential gene probing a dominant
negative inhibition of LmABCB3 is deleterious for the parasite. Moreover,
the abrogation of only one allele of the gene did not impede the growth in
axenic culture but prevented the replication of intracellular amastigotes and
the virulence of the parasites in a mice model of cutaneous leishmaniasis.
Altogether our results present the previously undescribed LmABCB3 as an
unusual mitochondrial ABC transporter essential for Leishmania survival
through its role in the generation of heme and cytosolic ISC. Hence, LmABCB3
represents a novel target to combat leishmaniasis.
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Caracterizacion del dominio citosélico N-terminal

del transportador de miltefosina de Leishmania
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La miltefosina (hexadecilfosfocolina) es un farmaco de uso oral frente a la
leishmaniasis. El farmaco es transportado al interior celular mediante una
fosfolipido translocasa (LMT) perteneciente a la familia de las P4-ATPasas
de eucariotas, proteinas implicadas en el mantenimiento de la asimetria de
fosfolipidos en las membranas bildgicas y procesos de trafico vesicular.
LMT interacciona con LRos3, perteneciente a la familia CDC50, subunidad
beta necesaria para mantener la actividad catalitica, estabilidad y trafico de
LMT hacia la membrana plasmatica del parasito. En las P4-ATPasas se
desconoce qué residuos o dominios son responsables de la interaccion con
la subunidad CDC50 y no estan completamente caracterizados aquellos
implicados en la actividad catalitica de la fosfolipido translocasa. Tras
llevar a cabo una serie de mutaciones en residuos conservados del extremo
citosolico N-terminal de LMT, demostramos que el grado de conservacion
de alguno de estos residuos influye en la actividad de transporte del farmaco
o en la expresion de la proteina. Estos estudios describen por primera vez
en la familia de las P4-ATPasas la implicacion del dominio citosélico
N-terminal en la actividad de transporte.
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Los parasitos tripanosomatidos provocan devastadoras enfermedades
desatendidas como la leishmaniasis, la enfermedad del suefio y la de
Chagas. Se requieren nuevos farmacos ya que los tratamientos actuales
no son efectivos. Un talon de Aquiles de estos parasitos es su incapacidad
para sintetizar la molécula esencial hemo. Las proteinas involucradas en su
rescate de la persona infectada podrian ser nuevas dianas terapéuticas para el
desarrollo de farmacos. En el caso de las formas sanguineas de Zivpanosoma
brucei, el hemo se obtiene tras la endocitosis de la hemoglobina (Hb) del
hospedador. Por su parte, Leishmania puede endocitar Hb o captar hemo
libre a través del transportador esencial de membrana LHR1, que también
presenta una localizacion lisosomal de funcion desconocida. En este trabajo,
demostramos que el LHR1 lisosomal y su ortologo en 7. brucei, TbOHRG,
tienen la funcién esencial de transportar hacia el citosol el hemo liberado tras
la digestion lisosomal de la Hb endocitada. Para ello, hemos caracterizado
estas proteinas expresandolas de forma heterdloga en levaduras mutantes
auxotrofas para el hemo. Ambas proteinas, que colocalizan parcialmente con
la vacuola de las levaduras, son transportadores de porfirinas que aumentan
los niveles citosolicos de hemo en levaduras incubadas con hemoglobina. Esta
biodisponibilidad de hemo provocada por la expresion de TbHRG o LmHR1
permite el crecimiento de las levaduras mutantes en presencia de Hb. Ademas,
resultados preliminares sugieren que TObHRG se localiza en el lisosoma de 7.
brucei y que LmHRI colocaliza con la Hb endocitada por L. major.

Por otra parte, la eliminacion de un alelo del gen /mhrl en el parasito
disminuye la biodisponibilidad de hemo procedente de Hb y, como ocurre en
L. amazonensis, impide el desarrollo de la enfermedad en modelos animales.
Finalmente, también demostramos que TbHRG es esencial para las formas
sanguineas de 7. brucei. Estos resultados sugieren que las proteinas HRG
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de tripanosomatidos podrian ser nuevas dianas terapéuticas por su papel
esencial en la asimilacion del hemo procedente de la Hb del hospedador.
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Implicacion del transportador ABCG2 de
Leishmania major en infectividad, autofagia

y metabolismo redox
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La familia de transportadores ABC (ATP-binding cassette) en el parésito
Leishmania incluye 42 genes distribuidos en 9 subfamilias (A-I), implicadas
en funciones bioldgicas relevantes. Hemos caracterizado varios miembros
de la subfamilia ABCG, entre ellos el transportador de Leishmania ABCG2
(LABCG2). Previamente, demostramos empleando parasitos que expresan
una version inactiva del transportador (LABCG2"'™"), que LABCG2 esta
implicado en la exposicion de fosfatidilserina (PS) y en la infectividad del
parasito. Hemos querido profundizar en la caracterizacion funcional de
LABCG2 mediante la obtencién de mutantes nulos para LABCG2 (LABCG2™)
los cuales presentaban al igual que la linea LABCG2*'®* deficiencia en la
exposicion de PS e infectividad. Ademas, hemos demostrado que los parasitos
LABCG2™ tienen alterado el proceso de metaciclogénesis, la formacion de
autofagosomas asi como poseen un alto contenido de tioles no protéicos. El
analisis de estos tioles mediante HPLC, revel¢ al tripanotion (T[SH],) como
la molécula que principalmente se acumula en los parasitos LABCG2™. La
preincubacion de los parasitos con BSO, inhibidor de la y-GCS implicada en
la formacion de tripanotion, demostrd que existe una relacion entre los niveles
de tioles y autofagia. LABCG2 seria un transportador de PS y de tripanotion,
posiblemente acomplejado con otras moléculas, que puede estar implicado en
procesos de detoxificacion celular, autofagia y virulencia del parasito.

Financiado por el Ministerio de Economia y Competitividad, Plan
Nacional de I+D+i Proyectos SAF2012-34267 y por el Plan Andaluz de
Investigacion (Proyecto de Excelencia CTS-7282).
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We have constructed and tested two plasmids (pXG-mCherryl2 and
pXG-mCherry34) targeting the expression of the monomeric fluorescent red
protein mCherry in Leishmania parasites. Using the Leishmania episomal
expression vector pXG, the mCherry sequence was inserted from the
Trypanosoma cruzi pTREX-mCherry plasmid. An N-terminal polylinker was
also added in the plasmid to obtain the vector denominated pXG-mCherry12.
We also removed in the plasmid the Stop codon and substituted it with a
polylinker (multiple cloning site, MCS) to generate a novel vector named
pXG-mCherry34. Both red fluorescent protein plasmids were tested after
being transfected in Leishmania major parasites.

The availability of these two novel plasmid constructions, one for
N-terminal fusion proteins (pXG-mCherry12), and the second plasmid for
C-terminal fusion proteins (pXG-mCherry34) will become a valuable tool
for future molecular analysis of the trypanosomatid biology.
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Red fluorescent parasites will be useful for drug screening assays, FACS
selection, in vivo studies, and protein localization (fluorescent fusion
proteins) by fluorescent microscopy.
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Caracterizacion genotipica de Galba truncatulay
Lymnaea viator, especies cripticas con capacidades

diferentes de transmision de la fascioliasis en Chile
Verénica H. Agramunt, Patricio Artigas, Maria Dolores Bargues,
Santiago Mas-Coma

Facultad de Farmacia, Universidad de Valencia, Burjassot, ES

A pesar de la importancia de la fascioliasis en Chile, los Lymnaeidos vectores
transmisores de la enfermedad han sido objeto de pocos estudios en este pais.
La clasificacion individual de Lymnaeidos plantea serias dificultades cuando
solo se aplican métodos malacologicos, ya que existen similitudes anatomicas
y gran variacion intraespecifica de la forma y tamafio de la concha. Los
espaciadores internos transcritos del ADN ribosomal, principalmente el
ITS-2 y secundariamente el ITS-1, son los marcadores mas utiles para la
clasificacion. El gen de la citocromo ¢ oxidasa subunidad I (cox1) del ADN
mitocondrial también ha demostrado ser 1til para Lymnaeidos.

Este estudio demostré molecularmente la presencia de Galba truncatula en
la Region VI (O'Higgins), Region VIII (Bio-Bio) y Region XIV (Los Rios).
De esta manera, Chile se convierte en otro pais dentro de la amplia dispersion
de este Lymnaeido en América del Sur cuya presencia ha sido demostrada,
después de en Bolivia, Peru, Argentina y recientemente también Venezuela.
Los haplotipos H3 de ITS-2 y HC de ITS-1 secuenciados en especimenes
de Chile resultaron ser idénticos a las poblaciones de Bolivia y Argentina
a nivel del ADN ribosomal. En Chile, esta especie vectora ha sido siempre
confundida con Lymnaea viator, 1a cual podria ser la principal responsable de
la infeccion animal, mientras que G. fruncatula, como especie introducida,
seria la responsable de la mayoria de casos humanos en la zona central del
pais. Ambas L. viator y G. truncatula pertenecen al grupo Galba/Fossaria
de vectores Lymnaeidos, grupo cuya clasificacion de especimenes es dificil
debido a la similitud morfoanatomica entre las especies. Los resultados
obtenidos proporcionan una nueva linea de base para llevar a cabo futuros
estudios apropiados sobre la transmision, epidemiologia y control de la
fascioliasis humana y animal en Chile.

Financiacion: SAF2010-20805, Ministerio de Economia y Competitividad,
vy RD12/0018/0013, Red de Investigacion de Centros de Enfermedades
Tropicales -RICET, RETICS-FEDER, Ministerio de Sanidad, Madrid;
PROMETEO 2012/042, Programa I+D de Grupos de Investigacion de
Excelencia, Generalitat Valenciana, Valencia.
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La desaminacion de bases es una lesion habitual en el ADN que puede
darse de forma espontanea, mediada por enzimas, por la accion de agentes
genotoxicos o por la incorporacion errénea de nucledtidos desaminados
durante la replicacion. El uracilo y la hipoxantina, productos de la
desaminacion de citosina y adenina respectivamente, inducen mutaciones,
inestabilidad cromosémica y citotoxicidad, aunque también juegan un
importante papel en procesos de variabilidad genética.

La ruta de reparacion por escision de bases es la principal via de eliminacion
de este tipo de lesiones y se inicia con la liberacion de la base por una
glicosilasa especifica. En Trypanosoma brucei existe una unica enzima con
actividad uracil-DNA glicosilasa (UNG) mientras que no existen ortdlogos
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de glicosilasas que actlien sobre hipoxantina. En cambio posee el gen que
codifica la endonucleasa V (EndoV) cuyo homologo bacteriano reconoce
bases desaminadas en el ADN, iniciando de esta forma una ruta alternativa
de reparacion de dafos por desaminacion. En eucariotas, sin embargo, el
principal sustrato de EndoV es inosina en ARN por lo que se ha propuesto
un papel en su procesamiento y degradacion.

En este estudio hemos analizamos las propiedades cataliticas de la EndoV
de T brucei. La enzima purificada posee actividad preferente sobre inosina
en ARN, y en menor medida también actiia sobre inosina y uracilo en ADN
de cadena sencilla. La obtencion de mutantes nulos para la enzima asi como
experimentos llevados a cabo con parasitos deficientes para UNG indican que
también podria tener un papel relevante en la reparacion de bases desaminadas
en el ADN. Adicionalmente, su sobreexpresion confiere resistencia a 6xido
nitrico y bisulfito sodico, especialmente en lineas deficientes en UNG.
Nuestros resultados sugieren que EndoV participa en la reparacién de
bases desaminadas, preferentemente hipoxantina en 7. brucei y que podria
jugar un papel importante en el mantenimiento de la integridad genética
en parasitos expuestos a altos niveles de estrés oxidativo generados por la
respuesta inmune del hospedador.

P14r-8
Regulaciéon y mantenimiento de los niveles
de dUTP y dTTP en Trypanosoma brucei

Maria Valente, Daniel Garcia Caballero, Victor Castillo-Acosta,
Antonio E. Vidal, Luis M. Ruiz-Pérez, Dolores Gonzéalez Pacanowska
Instituto de Parasitologia y Biomedicina Lépez-Neyra (IPBLN-CSIC),
Granada, ES

El mantenimiento de la relacion dUTP/dTTP es crucial para la supervivencia
celular y la integridad genomica. En Trypanosoma brucei el UTP constituye
un intermediario tanto en la sintesis de novo como en la via de recuperacion
del metabolismo de pirimidinas, y su incorporacion al DNA naciente resulta
deletérea. La eliminacion del dUTP es llevada a cabo por la desoxiuridina
trifosfato nucledtido hidrolasa (dUTPasa) una enzima que en tripanosomatidos
cataliza la hidrolisis del dUTP y dUDP a dUMP, produciendo el tnico
precursor para la sintesis de novo de timidilato, y que ademas mantiene una
baja relacion dUTP/dTTP, impidiendo asi la incorporacion de uracilo durante
la replicacion. La deplecion de la dUTPasa en Tivpansoma brucei genera
un desequilibrio en el cociente dUTP/dTTP, fragmentacion cromosomica
y pérdida de viabilidad, fenotipo que se revierte tras la adicion al medio de
elevadas concentraciones de timidina. Se ha analizado el papel de la ruta de
recuperacion de pirimidinas en los mutantes deficientes en dUTPasa.

En concreto se ha investigado el requerimiento de pirimidinas tras la
suplementacion con varios nucleosidos y nucleobases. Aparte de la timidina,
solo la 5-metil desoxicitidina, que tras su desaminacion genera timidina,
revierte el fenotipo letal lo que pone de manifiesto el papel central de la via
de recuperacion de timidina para la sobrevivencia del parasito. Ademas se
ha llevado a cabo un estudio detallado de la timidina kinasa que cataliza la
formacion de dTMP a partir de timidina, lo cual revela la importancia de esta
enzima para el crecimiento parasito. Los resultados ponen de manifiesto que:
(1) la dUTPasa juega un papel fundamental en la actividad house-cleaning
de nucledtidos no candnicos mas que en la sintesis de timidilato; (ii) la
recuperacion de timidina tiene un papel fundamental en la sintesis de dTTP,
en la respuesta a dafno en el DNA y para la supervivencia del parasito; (iii) se
pone de manifiesto en Trypanosoma la existencia de una citidina desaminasa
involucrada en la interconversion de nucledsidos pirimidinicos.
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Bisqueda de nuevas moléculas con actividad
terapéutica para el tratamiento de la

tripanosomiasis africana
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de Excelencia en Investigacion de Medicamentos Innovadores en
Andalucia, Medina, Granada, ES

La enfermedad del suefio, o tripanosomiasis africana, es un serio
problema sanitario con un afiadido impacto socioecondémico en el Africa
subsahariana, debido a la infeccion directa tanto de humanos como de su
ganado doméstico. El agente causante es Trypanosoma brucei, un protozoo
perteneciente a la familia Trypanosomatidae. Actualmente, solo hay cuatro
farmacos eficaces para tratar la enfermedad y todos presentan problemas de
toxicidad y resistencias. Por tanto, urge encontrar nuevos tratamientos que
permitan una accion terapéutica efectiva.

Historicamente el descubrimiento de farmacos ha estado asociado a dos
disciplinas: la quimica de productos naturales y la sintesis organica. Los
productos naturales son la principal fuente de nuevos farmacos. Se trata de
estructuras bioldgicamente validadas a través de la evolucion, ya que han
sido sintetizados, degradados y transformados por sistemas enzimaticos.
En una busqueda de nuevas moléculas con actividad trypanocida hemos
realizado un cribado de 2000 extractos procedentes de la fermentacion de
hongos y actinomicetos pertenecientes a la Fundacion Medina, centro de
excelencia en investigacion de medicamentos innovadores en Andalucia y
antiguo Centro de Investigacion Basica (CIBE) de Merck Sharp and Dohme
de Espafia S.A. De los 2000 extractos iniciales, 1040 eran de hongos y 960 de
actinomicetes. El numero de extractos con actividad ha sido 267 (el 13,5%),
de los cuales 165 proceden de hongos y 102 de actinomicetes. De ellos, 182
presentaron actividad solo frente a las formas sanguineas de 7. brucei, 22 frente
a las prociclicas y 63 frente a ambas. Mediante un estudio de cromatografia
liquida y espectrometria de masas se determind que de los 267 extractos
activos, 82 contenian moléculas previamente identificadas en la base de datos
GOLD. Se volvié a comprobar la actividad del resto de los extractos mediante
el estudio de su curva dosis/respuesta dando 83 de ellos una buena correlacion.
Finalmente, se seleccionaron los 6 extractos (3 de hongos y 3 de actinos)
procedentes de microorganismos distintos, que no contenian moléculas
previamente identificadas en la base de datos GOLD y con la mejor curva
dosis/respuesta frente a los dos estadios del parasito. A continuacion se evalud
su citotoxicidad mediante: efecto en el canal hERG; ensayo para la evaluacion
de la inhibicion del CYP 450; ensayo de induccion de CYP3A4; ensayos de
union a los recetores de dopamina y serotonina. La toxicidad de los extractos
fue de moderada a baja por lo que se procedi6 al fraccionamiento de los
extractos para la identificacion de las moléculas activas. Todas las moléculas
identificadas resultaron ser conocidas, la mayoria con actividad anti fungica y
anticancerigena descrita, aunque no se ha descrito su actividad antiprotozoaria.
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Antecedentes: Diversos estudios han propuesto el uso de helmintos
como inmunomoduladores en procesos inflamatorios, lo que ademas de
problemas éticos podria ocasionar problemas de salud. Recientes estudios
han sugerido el papel inmunomodulador de vesiculas extracelulares (VE)
de helmintos parasitos [1,2]. En el presente estudio se ha evaluado la
capacidad inmunomoduladora de VE procedentes de adultos de Fasciola
hepatica en un modelo murino de colitis aguda.

Métodos: Se ha utilizado un modelo de colitis aguda inducida en ratones
de las cepas BALB/c y C57BL/6 con 3% (p/v) de sulfato de dextrano
sodico (DSS) en agua de bebida [3]. VE de adultos de F. hepatica
fueron obtenidas segun se describiéo previamente (4), e inyectadas
subcutaneamente tres veces cada dos semanas antes de inducir la
colitis. El indice de enfermedad (DAI, incluyendo peso de los animales,
consistencia de heces y aparicion de sangrado) fue evaluado diariamente.
Tras el sacrificio se determinaron longitud y peso del colon; produccion
de lesiones a nivel histologico y se evaluo la respuesta humoral mediante
ELISA y Western blot.

Resultados: El pretratamiento con VE produce diferentes resultados segun
la cepa de raton empleada, con una mejora significativa de los sintomas
clinicos en la cepa C57BL/6, y recuperacion de las lesiones intestinales.
Se observa un aumento progresivo en los niveles de IgM para la cepa
BALB/c, mientras que disminuyen en la cepa C57BL/6, no observandose
variaciones significativas en niveles de IgG. El analisis Western blot revela
que las proteinas de las VE reconocidas por ambas cepas de ratones son
distintas.

Conclusiones: Se ha detectado un potente efecto antiinflamatorio de
las VE de F. hepatica, ademas favoreciendo la integridad de la mucosa
intestinal frente a las lesiones producidas por DSS.
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Leishmaniasis is a vector-borne neglected tropical disease caused by
members of the genus Leishmania with at least 20 species responsible for
the three clinical forms of disease: visceral, cutaneous and mucocutaneous
Leishmania spp. are heteroxenous parasites with a digenetic life cycle.
They need two hosts to complete their life cycle: an invertebrate vector
(sandfly) and a vertebrate as a definitive host. Metacyclogenesis is a
biological process whereby Leishmania transforms from poorly infective
promastigotes into highly infective promastigotes called metacyclic forms.
This transformation naturally occurs inside the insect gut. Recently, we
identified many genes involved in this process and we performed several
analyses in order to validate them as therapeutic targets.

One of those genes is YinP, highly conserved from yeast to human and
related to biological processes such as cell cycle. The analysis of its
structure was firstly assessed by several bioinformatic tools showing that it
contains an oncogenic domain. Secondly, after completing several assays,
we observed that this gene is highly expressed in the infective metacyclic
parasites. Therefore, it may play a role in parasites differentiation and
metacyclogenesis processes. Now, we are analyzing its relation with the
pathogenicity of Leishmania parasites.
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Antecedentes: Diversos estudios han identificado la presencia de vesiculas
extracelulares en los productos de excrecion/secrecion de diversos
parasitos, sugiriéndose su papel en la comunicacion intercelular tanto con
otros parasitos como con sus hospedadores [1]. Para la obtencion y estudio
de dichas vesiculas es imprescindible disponer de parasitos, lo cual, a nivel
técnico no siempre es posible. Por ello es necesario disponer de sistemas
de almacenamiento que aseguren la integridad de las vesiculas obtenidas.
Metodologia: Vesiculas extracelulares fueron purificadas a partir de cultivos
de adultos de Fasciola hepatica obtenidas de animales infectados de matadero
siguiendo protocolos previamente descritos [2]. Dichas vesiculas fueron
analizadas en diferentes condiciones, i) recientemente obtenidas (frescas); ii)
mantenidas en congelacion a -80°C; iii) congeladas a -80°C en presencia de
sacarosa; y iv) liofilizadas tras congelacion a -80°C en presencia de sacarosa.
Tras cada uno de los tratamientos las vesiculas fueron fijadas y evaluadas
mediante microscopia electronica de transmision en un microscopio Jeol
1010. Asimismo, dichas muestras fueron analizadas mediante electroforesis
y posterior Western inmunoblot utilizando anticuerpos frente a proteinas
previamente descritas en dichas vesiculas.

Resultados: Los analisis por Western blot mostraron variaciones en la
composicion proteica debidas a los distintos procesos de conservacion, no
existiendo alteraciones en las muestras liofilizadas. La liofilizacion no altera
la morfologia de las vesiculas, mientras que hay destruccion de estas en los
otros procedimientos utilizados, aun en presencia de sacarosa como protector.
Conclusiones: La liofilizacion en presencia de sacarosa es el mejor método
de conservacion de muestras de vesiculas extracelulares dado que este
procedimiento no altera ni su contenido ni su morfologia.
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El modelo murino de E. caproni se ha empleado para el estudio de la
respuesta inmunitaria frente a helmintiasis intestinales. Los productos
de excrecion/secrecion (ESP) del helminto parecen ser los responsables
de dicha respuesta, y en particular, las vesiculas extracelulares (VE)
identificadas en dichos extractos. En el presente estudio se ha evaluado
la capacidad inmunomoduladora de las VE procedentes de adultos de E.
caproni utilizando tres grupos de ratones hembra Balb/c: 1) grupo control;
ii) grupo inmunizado con dos VE y; iii) grupo inmunizado y retado
posteriormente con el parasito. Se tomaron muestras de sangre seriadas
y, tras el sacrificio, muestras de tejidos inmunoactivos. Mediante ensayos
de ELISA indirecto, se analizaron los anticuerpos séricos encontrando un
aumento significativo, tras la inmunizacion con VE con respecto al control,
en los isotipos IgM, IgG y las subclases IgG1, 1gG3 e IgG2b. El reto de
los animales inmunizados, con E. caproni, polariza aun mas la respuesta
humoral en sentido Th2. Esta respuesta sistémica es similar a la descrita
con una infeccion real en la que el raton, con el parasito establecido,
experimentaria una absorcion a nivel intestinal de las moléculas del
parasito presentes en los ESP y por tanto en las VE.

El analisis de la expresion de citoquinas mediante qPCR mostré un aumento
significativo de IFNY, IL4, TGFf e IL10 en bazo de animales inmunizados,
aumento mas pronunciado en bazos de animales inmunizados y retados. Sin
embargo, en nodulo linfatico mesentérico y en placas de Peyer, la IL4 es la
unica citoquina significativamente incrementada tras la inmunizacion. Los
resultados obtenidos, coherentes con una respuesta preferentemente Th2
confirman que las VE juegan un papel importante en la modificacion de la
respuesta inmunitaria del hospedador, provocando un retraso en el desarrollo
del parasito, y mejorando la salud del hospedador tras la infeccion.

Agradecimientos: Servicio de Produccion Animal, SCSIE-UV y Proyecto
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During Trypanosomatid life cycle the protozoa parasites proceed
through different forms in response to environmental changes and
developmentally regulated programmes producing a quiescent form
pre-adapted to host transitions. TOR (target of rapamycin) is a kinase
of the PIKK family that controls cell growth in eukaryotes in response
to nutrients, energy conditions, and growth factors. We have recently
identified in addition of the classical TOR1 and TbTOR2 orthologs,
another TOR kinase, we named TbTOR4, which negatively regulates the
developmental differentiation processes to the quiescence stumpy form. In
addition, AMP and hydrolysable analogues of cAMP inhibited TbTOR4
expression and induced the stumpy-like quiescent form. Here we show
that trypanosome AMPKal (AMP activated Kinase 1) activation occurs
during mice infection development to the quiescent stumpy form, and this
activation is concomitant to TOR4 inactivation. AMPKal form a complex
together with the conserved subunits AMPKB and AMPKy subunits
and this purified complex is activated after AMP analogues treatment.
Conversely, inhibition of the AMPKa1 by Compound C treatment reduced
in vitro phosphorylation activity. Importantly, in vivo progression from
the proliferative to the stumpy bloodstream forms can be inhibited by
Compound C treatment during the curse of an infection in mice. It has
been previously suggested that stumpy form differentiation occurs via
quorum sensing mechanism in response to a chemically uncharacterized
extracellular signaling factor named ‘Stumpy Inductor Factor’ (SIF).
However, no link between AMPKo.l signalling and differentiation has
been described so far. Our data suggest that TOR4- AMPK pathway is
essential for regulation of this process.
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La hidatidosis unilocular es una enfermedad zoondtica de distribucion
mundial, causada por el cestodo Echinococcus granulosus sensu lato,
encontrandose areas endémicas e hiperendémicas focalizadas en numerosos
paises, incluyendo los del area mediterranea. Su transmision a humanos
se relaciona fundamentalmente con el ciclo parasitario mantenido entre
ovinos y el perro. Este Gltimo elimina huevos parasitarios en las heces,
que son infectantes para distintos hospedadores intermediarios y para el
hombre. En ellos, se desarrolla el quiste hidatidico en distintos érganos,
preferentemente higado y pulmones. La hidatidosis es una patologia de
evolucion cronica, cuyo manejo clinico es complejo. Su diagnostico en
pacientes se realiza por técnicas de imagen, existiendo una clasificacion
imagenologica dependiente del desarrollo y actividad parasitaria, que
permite orientar la aproximacion clinica a seguir. Aunque las técnicas de
imagen tienen ciertas limitaciones diagnosticas, no existe una alternativa
diagnostica fiable para las mismas. En este sentido, las técnicas moleculares
basadas en la deteccion de antigenos, anticuerpos o citoquinas circulantes
muestran todavia una seria de problemas, resultando en la aparicion de
falsos positivos y negativos, y especialmente en relacion a la deteccion de
actividad parasitaria. Las nuevas aproximaciones moleculares basadas en
protedmica, transcriptomica y produccion de recombinantes han permitido
en los ultimos afos definir moléculas parasitarias con gran potencial
diagnostico. Aqui se presentan estos Gltimos avances, proponiendo el uso
de determinados antigenos sintéticos en herramientas “point-of-care” para
la deteccion de anticuerpos en pacientes con hidatidosis.

Financiado por el Programa FP7; http://www.heracles-fp7.eu/.

P15. Radicales libres y estrés oxidativo /
Free radicals and oxidative stress

P15-1
NADPH oxidasas como dianas terapéuticas en

leucemia mieloide aguda

Marta Romo Gonzalez, Guillermo Lépez Ruano, Rodrigo Prieto
Bermejo, Alejandro Pérez Fernandez, Angel Hernandez Hernandez
Departamento de Bioquimica y Biologia Molecular, Universidad de
Salamanca. Instituto de Investigacion Biomédica de Salamanca
(IBSAL), Salamanca, ES

Aproximadamente un 30% de los pacientes con leucemia mieloide aguda
(LMA) presentan mutaciones en el gen del receptor tirosina quinasa FLT3,
concretamente una duplicacion interna en tandem su dominio yuxtamembrana
(FLT3-ITD) que da lugar a una forma mas agresiva de la enfermedad. Esta
mutacion hace que el receptor esté activo de manera constitutiva, manteniendo
activas del mismo modo las vias de senalizacion Ras’s/MAPK, PI3K/AKT y
STATS5, que aportan a las células ventajas proliferativas y antiapoptéticas.
Recientemente se ha visto que entorno al 60% de los pacientes con LMA
presentan elevados niveles de especies reactivas del oxigeno (ROS).
Estas formas parcialmente reducidas de oxigeno son altamente reactivas,
pudiendo alterar y dafar el funcionamiento normal de la célula. Aunque
muchas son las posibles fuentes productoras de ROS en el cancer,
concretamente en la LMA FLT3-ITD parece ser que la activacion de la via
STATS, que es tnica del receptor mutado, estimula la produccion de ROS
a través de una familia de enzimas denominada NADPH oxidasas lo que,
ademas, se asocia con el peor prondstico que tienen estos pacientes.
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En base a estos conocimientos, nos hemos propuesto estudiar el potencial
terapéutico de la combinacion de inhibidores del receptor tirosina quinasa
FLT3 con inhibidores de NADPH oxidasas in vitro, como una primera
aproximacion. Nuestros resultados muestran que la combinacion de ambos
compuestos tiene un efecto sinérgico tanto en la linea celular MV4-11
como en células mononucleares de pacientes con LMA, concluyendo que
este abordaje terapéutico puede ser una prometedora estrategia para el
tratamiento de la LMA FLT3-ITD.

P15-2
Nonpigmentary roles of melanocortin 1 receptor
signaling in melanocytes: regulation of defensive

responses to oxidative damage

Maria Castejon Grifian, Marta Abrisqueta, Julia Sirés-Campos,
Concepcion Olivares, Celia Jimenez-Cervantes, Jose Carlos
Garcia-Borron, Cecilia Herraiz

Universidad de Murcia, Murcia, ES

Ultraviolet radiation (UVR) is the main etiologic factor for melanoma, since
it causes DNA lesions either directly or indirectly, via generation of reactive
oxygen species (ROS). Cutaneous pigmentation is the main photoprotective
mechanism against UVR-induced DNA damage. Melanocytes also take
advantage of other processes to limit or circumvent this damage, including
the activation of DNA repair mechanisms, antioxidant defenses and survival
pathways. These concerted actions promote genomic stability and prevent
malignant transformation or apoptosis of irradiated cells. We report a study
of'the role of melanocortin 1 receptor (MC1R) and its ligand, a.-melanocyte-
stimulating hormone (aMSH) in orchestrating the defensive responses to
oxidative damage in human melanoma cells (HMCs) and normal mouse
melanocytes (NMs). We analyzed of the following parameters: 1) induction
of the antioxidant enzymes catalase (CAT), superoxide dismutase (SOD)
and glutathione peroxidase (GPx) and of PGCla, a transcription factor
responsible for the activation of oxidative metabolism and the reduction
of ROS, ii) levels of 8-0x0-7,8-dihydro-2’-deoxyguanine (8-0x0-dG), the
main form of oxidative DNA damage, in cells challenged with short pulses
of hydrogen peroxide (H,0,) to mimic UVR-induced transient oxidative
stress and iii) presence and number of H2AXy DNA repair foci. Treatment
of HMCs with aMSH increased the expression of the genes encoding for
CAT and SOD, and, to a lesser extent, GPx. This induction was mediated
by MCIR and involved the cAMP pathway, since it was impaired or
absent in A375 cells carrying hypomorphic mutant MC1R alleles, but was
mimicked by the adenylyl cyclase (AC) activator forskolin and impaired
upon AC inhibition. In addition, aMSH induced expression of PGCla.
Pretreatment of HMCs or NMs with aMSH before a short H,O, challenge
decreased the generation of 8-0x0-dG, the phosphorylation of histone H2A
variant H2AX (y-H2AX) and the number of DNA repair foci. These results
highlight the protective role of aMSH and may lead to strategies for the
prevention of melanoma.

P15-3
Efecto del silenciamiento de la SIRT3 sobre
tratamientos citotoxicos en la linea de cancer
de mama MCF-7

Margalida Torrens-Mas, Daniel Gabriel Pons, Mercedes
Nadal-Serrano, Jordi Oliver, Pilar Roca

Grupo Multidisciplinar de Oncologia Traslacional. IUNICS.

Universitat de les llles Balears. Ciber Fisiopatologia Obesidad y
Nutricién (CBO6/03) Instituto Salud Carlos I1l, Palma de Mallorca, ES

Las sirtuinas pertenecen a una familia de desacetilasas dependientes de
NAD' capaces de regular diversas vias metabolicas. La sirtuina 3 (SIRT3)
se activa en condiciones de estrés oxidativo y es la que presenta mayor
actividad en la mitocondria. Entre sus dianas destacan enzimas clave del
metabolismo mitocondrial y enzimas antioxidantes. Dado que el estrés
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oxidativo y la disfunciéon mitocondrial juegan un papel importante en el
desarrollo y progresion del cancer, la SIRT3 podria ser una diana terapéutica
al regular la homeostasis del organulo y la produccion de los radicales libres
de oxigeno (ROS).

Nuestro objetivo fue evaluar si el silenciamiento de la SIRT3 mediante un
siRNA en la linea celular de cancer de mama MCF-7 podria comprometer
su respuesta antioxidante y aumentar el efecto del cisplatino (CDDP,
10uM) y el tamoxifeno (TAM, 10uM). Se determinaron la viabilidad
celular (cristal violeta), la produccion de ROS (Amplex Red), la apoptosis
(annexina V y rotura de la PARP) y la autofagia (monodansilcadaverina y
LC3II/LC3I).

El silenciamiento de la SIRT3 provoco un descenso en la viabilidad celular
y una mayor produccion de ROS, efectos que fueron mas pronunciados en
combinacion con los tratamientos citotoxicos. Ademas, se observo que los
tratamientos inducian la muerte celular a través dos mecanismos distintos:
el TAM incremento la autofagia, mientras que el CDDP activ6 la apoptosis.
Estos resultados parecen indicar que la SIRT3 es clave para mantener la
integridad mitocondrial en condiciones de estrés oxidativo y podria ser
un factor importante a tener en cuenta para mejorar la efectividad del
tratamiento del cancer mama.

Financiacion: ISCIII (P112/01827 y PI14/01434), FEDER Union Europea
(“Una manera de hacer Europa”) y CAIB (AAEE22/2014). Becas CAIB-
FSE: MT-M (FPI/1649/2014) y DGP (FPI11-43180360E).

P15-4
Papel de la familia NADPH oxidasa

en la diferenciacién megacariocitica

Rodrigo Prieto Bermejo, Guillermo Lépez Ruano, Marta Romo
Gonzalez, Alejandro Pérez Fernandez, Angel Hernandez Hernandez
Departamento de Bioquimica y Biologia Molecular, Universidad de
Salamanca. Instituto de Investigacion Biomédica de Salamanca
(IBSAL), Salamanca, ES

Las especies reactivas de oxigeno (ROS), compuestos muy reactivos
con los que toda célula aerobia tiene que lidiar, han sido catalogadas
tradicionalmente como agentes nocivos que generan envejecimiento y
degeneracion celular. Durante las ultimas décadas este concepto ha sido
rebatido, ya que se ha demostrado como las ROS se encuentran muy
involucradas en varios procesos celulares, sobre todo en el control de la
sefializacion celular y de la expresion génica. De esta manera, se ha llegado
a acufar el término de redox signalling.

Se considera que las ROS funcionarian como segundos mensajeros,
y actuarian gracias a su capacidad de oxidacion reversible de proteinas
sefializadoras o implicadas en el control de la expresiéon génica. En
este sentido, una familia de enzimas que ha suscitado gran interés son
las NADPH oxidasas, cuya unica funciéon conocida es producir ROS, a
diferencia de otros sistemas celulares que los generan de forma colateral a
su funcién principal.

La senalizacion redox ha sido implicada ultimamente en la diferenciacion
de distintos tipos celulares (células cardiacas, neuronales,...). Nuestro
laboratorio ha demostrado la importancia de la produccion de ROS a través
de NADPH oxidasas para la megacariopoyesis in vitro, tanto de lineas
celulares como de progenitores hematopoyéticos.

En este trabajo hemos analizado el patron de expresion de la familia NADPH
oxidasa en la linea celular HEL, asi como el efecto de su silenciamiento
mediante ARNi en la megacariopoyesis in vitro de dichas células. Los
resultados muestran que el silenciamiento de Nox2 y Nox5 dificulta el
proceso de diferenciacion, mientras que silenciar Nox4 promueve una
mayor diferenciacion megacariocitica de células HEL, lo que sugiere una
especificidad de funcion de las diferentes NADPH oxidasas.
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P15-5 (R15-5)
Real-time cytometric assay of the interaction
between nitric oxide and superoxide anion in

blood cells and tumor cell lines

José Enrique O°Connor’, Susana Balaguer', Guadalupe Herrera?,
Francisco Sala', Beatriz Javega', Alicia Martinez-Romero®, Alicia
Serrano’, Salvador Silla', Jests Américo Sulbaran®

ILaboratory of Cytomics, Department of Biochemistry and Molecular
Biology, University of Valencia, Valencia, ES, °Cytometry Service
UCIM, INCLIVA-UVEG, Valencia, ES, *Service of Cytomics Principe
Felipe Research Center, Valencia, ES

Nitric oxide (NO) and its related reactive nitrogen- (RNS) and oxygen- (ROS)
species are crucial in responses against pathogens, but also in inflammatory
conditions. Central to both processes is the generation of the strong oxidant
peroxynitrite (ONOO) by a fast reaction between NO and superoxide anion.
ONOQO is a biochemical junction for ROS- and NOS- cytotoxicity and causes
protein nitrosylation. Circulating by-products of protein nitrosylation are early
biomarkers of inflammation and cancer. In this context, we have designed a
novel real-time flow cytometry assay to detect and follow up the NO- and
superoxide-driven generation of ONOO in tumor cell lines and peripheral
blood leucocytes and erythrocytes. Tumor cell lines and blood samples (stained
with CD45 and CD14 antibodies to identify subpopulations) were stained
with fluorescent probes sensitive to NOS, ROS or glutathione (GSH), namely
DAF-FM DA, dihydrorhodaminel23 MitoSOX Red, Dihydroethidium and
CMFDA. Samples were exposed sequentially to NOR-1, a NO donor, and
different superoxide donors, while analyzed in real time by flow cytometry.
Relevant kinetic descriptors were calculated from the kinetic plot in the tumor
cells and different blood cell populations. The real-time generation of ONOO,
which consumes both NO and superoxide, led to a decrease in the intensity of
the cellular fluorescence of the probes sensitive to these molecules in samples
preincubated with superoxide donors and then treated with NOR-1. In addition,
the NO generation in samples treated with NOR-1 was rapidly reversed by
the addition of superoxide donors. Further analysis with fluorescent probes
sensitive to ROS and GSH showed striking differences among superoxide
donors and cell type regarding the response to NO and superoxide, indicating
a different regulation of oxidative pathways in those cells. This is a fast and
simple assay that may be used to monitor the intracellular generation of ONOO
and to explore ROS and NOS metabolism in single cells.

P15m-6 (R15-1)
Regulation of endothelial function and
angiogenesis by PGC-1a relies on ROS control of

vascular stability

Nieves Garcia Quintans’, Cristina Saénchez Ramos', Alberto Tierrez?,
Yolanda Olmos?, Alfonso Luque?, Elvira Arza®, Arantzazu Alfranca?,
Juan Miguel Redondo?, Maria Monsalve®

11IBm (CSIC-UAM), Madrid, ES, °CNIC, Madrid, ES, Instituto de
Investigaciones Biomédicas Alberto Sols, Madrid, ES

Background: Peroxisome proliferator activated receptor g co-activator
la (PGC-la) is a regulator of mitochondrial oxidative metabolism and
reactive oxygen species (ROS) homeostasis that has been show to play
a relevant role in angiogenesis. This study aims to investigate the role of
ROS homeostasis on the regulation by PGC-1a of angiogenesis.

Methods and results: We found that endothelial cells (ECs) from mice
deleted for PGC-1a display attenuated adhesion to the extracellular matrix,
together with slower spreading, reduced formation of cellular junctions,
a disorganized cytoskeleton and random motility, and a enhanced tip
phenotype. Additionally, PGC-1a-deleted ECs exhibit an altered response to
vascular endothelial growth factor-A (VEGF-A). In vivo, deletion of PGC-1a
results in reduced pericyte coverage, a de-structured vascular plexus, and low
perfusion. Exposure of PGC-1a” mice to hyperoxia during retinal vascular
development exacerbates these vascular abnormalities. Mice show extensive
retinal hemorrhaging and highly unstructured areas compared with wild-type

mice. Structural analysis demonstrates a reduction of membrane bound
VE-cadherin, suggesting defective inter-cellular junctions. Interestingly,
PGC-1a" retinas and ECs show a constitutive activation of the VEGF-A
signaling pathway and a poorresponse to VEGF-A stimulation. This phenotype
is partially reversed both in vitro and in vivo by antioxidant administration,
indicating that elevated production of mitochondrial ROS in the absence of
PGC-1a is a key factor in the alteration of the VEGF-A signaling pathway.
Conclusions: In summary, our findings indicate that PGC-la control
of ROS homeostasis plays an important role in the control of de novo
angiogenesis, and is required for vascular stability.

P15-7

The role of PPARY in endoplasmic reticulum (ER)
stress in podocyte injury induced by palmitic
acid

Adriana lzquierdo Lahuerta', Maria Esther Paniagua Arribas’,

Feng Zeng?, Patricia Corrales Cordén', Angela Martinez Valverde®,
Richard Coward*, Gema Medina Gémez!

'Departamento de Ciencias Bésicas de la Salud, Area de
Bioquimica y Genética Molecular, Universidad Rey Juan Carlos,
Alcorcén, Madrid, ES, ?Huadong Medical Institute of Biotechniques,
Nanjing, CN, *Instituto de Investigaciones Biomédicas Alberto Sols
(CSIC/UAM), Madrid, ES, *School of Clinical Sciences, University of
Bristol, Bristol, UK

Changes in lifestyle and dietary habits have raised the overall incidence of
obesity. Obese patients often suffer other comorbidities such as hypertension,
heart disease, dyslipidaemia, type 2 diabetes and renal disease. Recently,
evidences suggest that renal lipid accumulation leads to glomerular damage
and more specifically, whether this accumulation produces podocyte
dysfunction. An imbalance between protein load and folding capacity is
referred to as endoplasmic reticulum (ER) stress. As a defense mechanism,
cells express ER stress inducible chaperons, as glucose-regulated proteins
(GRPs).The aim of this study was to analyze the role of PPARy in the
maintenance of the integrity of the podocyte and the involvement of ER
stress in podocyte injury induced by palmitic acid (PA) and/or High Glucose
(HG). We have used two lines of mouse podocytes (WT and PPARy
knockdown) treated with PA (500uM) and/or HG(25mM) with/without the
thiazolidinedione Pioglitazone (Pio) (0.1 um) for 24h. PA treatment produced
oxidative stress and endoplasmic reticulum stress by IRE1 pathway with 10-
fold increase in gene expression of GRP78, sXBPland CHOP. Furthermore
rearrangements of the actin cytoskeleton (CD2AP) by PA was observed in
the WT podocyte, but these effects were significant greater in podocytes
PPARy knockdown. Pio prevented PA-induced injury in WT podocyte,
but this injury did not ameliorated in podocytes PPARy knockdown. This
study suggests a crucial role PPARy in the protection against ER stress in the
podocyte injury induced by Palmitic acid.

Acknowledgements: Fundacion de la SEEN, MINECO (BFU2013-
47384-R), CAM (S2010/BMD-2423) y Ayudas a la Movilidad 2012 URJC.

P15-8
Los atomos de azufre préximos a los anillos
de residuos aromaticos son menos susceptibles

de ser oxidados
Juan Carlos Aledo, Francisco R. Cantén, Francisco J Veredas
Universidad de Malaga, Malaga, ES

El grupo tioéter de las metioninas confiere, a las proteinas portadoras, una alta
vulnerabilidad a la oxidacion. Sin embargo, no todos los residuos metionil de
una proteina son igualmente susceptibles de oxidacion. Aunque la accesibilidad
del 4tomo de azufre al solvente es un factor importante, recientes experimentos
ponen de manifiesto que dicho factor es insuficiente para explicar la amplia
variabilidad en la reactividad que se observa. Asi, pues, en el presente trabajo
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hemos explorado otros posibles determinantes estructurales que pudieran
explicar dicha variabilidad. Para tal proposito, hemos empleado datos
derivados de estudios de protedmica llevados a cabo con células humanas
tratadas con H,0,. En el presente trabajo presentamos evidencias de que el
entorno de aquellos residuos que aparecen oxidados, es claramente distinguible
del entorno de aquellos otros residuos de metionina que no se oxidan bajo las
mismas condiciones (p-valor = 107). El andlisis de distancias interatomicas,
llevado a cabo con mas de un millar de atomos de azufre presentes en proteinas
con estructuras conocidas, nos ha permitido desvelar un nuevo ¢ importante
determinante de la reactivadad frente a oxidantes. Aquellos atomos de
azufre delta que interactiian con el anillo aromatico de residuos fenilalanina,
tirosina y triptofano, presentan una marcada resistencia a ser oxidados. En
esta comunicacion presentaremos evidencias de la menor reactividad de las
metioninas que forman parte de motivos S-aromaticos tanto in vivo (estudios
de proteoma redox) como in vitro (ensayos de oxidacion quimica).

P15r-9 (R15-4)
Activacion de autofagia en macréfagos

por mediadores lipidicos prorresolutivos

César Eduardo Rosales-Mendoza, Verénica Terrén, Paloma
Martin-Sanz, Lisardo Bosca, Patricia Prieto

Instituto de Investigaciones Biomédicas Alberto Sols CSIC-UAM,
Madrid, ES

La resolucion de la inflamacion es un proceso activo dirigido por mediadores
lipidicos prorresolutivos tales como la 15-epi-lipoxina A4 (15-epi-LXA,) y la
resolvina D1 (RvD,), que promueven la regeneracion tisular. Los macrofagos
regulan la respuesta inmune al ser efectores clave durante la resolucion de la
inflamacion, evitando el desarrollo de enfermedades inflamatorias cronicas.
Su vida media es estrictamente regulada para ejercer su funcion fagocitica,
permitiendo el aclaramiento del sitio afectado. El balance entre laapoptosis y la
autofagia parece ser escencial para controlar la supervivencia de estas células
inmunes en el contexto inflamatorio. En el presente trabajo, demostramos
que 15- epi-LXA, y RvD,, a concentraciones nanomolares, promueven la
autofagia en macroéfagos murinos y humanos. Ambos compuestos inducen el
procesamiento del complejo MAP1LC3-1 a MAPILC3-1I y la degradacion
de SQSTML1, asi como la formacion de autofagosomas MAP1LC3", un signo
positivo de autofagia. Ademas, el tratamiento con 15-epi-LXA, y RvD,
favorece la fusion de los autofagosomas con los lisosomas, permitiendo el
procesamiento final de las vesiculas autofagicas. Esta respuesta autofagica
incluye la activacion de las vias MAPK1 y NFE2L2, pero a través de un
mecanismo independiente de MTOR. A su vez, estos lipidos prorresolutivos
mejoran la actividad fagocitica de los macrofagos a través de la via NFE2L2.
Asi, 15-epi-LXA, y RvD, mejoran la supervivencia y funcionalidad de los
macrofagos, permitiendo la recuperacion de la homeostasis tisular y evitando
el desarrollo de enfermedades inflamatorias cronicas.

P15-10
Centenarians overexpress BCL-xL, which confers
them a protection against apoptosis, oxidative

stress and immunosenescence

Consuelo Borras', Marta Ingles?, Cristina Mas-Bargués', Eva Serna®,
K.M. Abdelaziz!, Mar Dromant!, Lucia Gimeno!, Juan Gambini?,
José Vifia®

!Facultad de Medicina, Universidad de Valencia, Valencia, ES,
Facultad de Fisioterapia, Universidad de Valencia, Valencia, ES

Centenarians not only have an extraordinary longevity, but also show
a compression of morbidity. They preserve the capacity of maintaining
homeostasis, and this is the reason for them to reach such a long life. We studied
their mRNA expression profile and identified 1721 mRNAs differentially
expressed by centenarians when compared with septuagenarians and young
people. A sub-network analysis showed six common genes: interferon,
T-cell receptor, tumor necrosis factor, SP1 transcription factor, transforming
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growth factor and IL-32.These six centenarian-specific genes are related to
Bcel-xL, Fas, and Fas ligand all of them involved in the control of apoptosis.
RT-PCR analysis confirmed that centenarians up-regulate Bel-xL. This is in
keeping with the fact that they have lower plasma cytochrome C levels than
septuagenarians. Bcl-xL is a mitochondrial protein involved not only in the
control of apoptosis, but also in mitochondrial damage protection, control of
mitochondrial respiration and immune response. We found that mitochondrial
membrane potential (A¥m) as assessed by JC-1 cytometry was significantly
higher in PBMCs obtained from centenarians versus septuagenarians as well
as young people, suggesting that the functional state of mitochondria was
maintained. Moreover, centenarians showed lower malondyaldhehyde and
protein carbonyl levels than septuagenians. When analyzing the immune
system, we found that leukocyte chemotaxis and NK cell activity were
significantly impaired in septuagenarians compared with young people
whereas in centenarians these indicators of immunosenescence were similar to
the picture noted in young people. In conclusion, centenarians, who constitute
an example of successful ageing, overexpress Bcl-xL, which confers them a
protection against apoptosis, oxidative stress and immunosenescence.

Supported by SAF2010-19498; SAF2013-44663-R; ISCIII2012-RED-43-029;
PROMETEOII2014/056;  RS2012-609; CM1001 and FRAILOMIC-
HEALTH.2012.2.1.1-2. The study has been co-financed by FEDER funds from
the European Union.
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Role of mitochondrial fragmentation in delayed

excitotoxic neuronal death

Alejandro Martorell Riera', Marc Segarra Mondéjar',

Juan P. Mufioz?, Manuel Reina’, Julien Puyal®, Antonio Zorzano?,
Francesc X. Soriano®

'Department of Cell Biology, Faculty of Biology, University of
Barcelona, Barcelona, ES, ?Department of Biochemistry and
Molecular Biology, Faculty of Biology, University of Barcelona,
Barcelona, ES, *Department of Fundamental Neurosciences,
Faculty of Biology and Medicine, University of Lausanne,
Lausanne, CH

Mitochondrial fusion and fission is a dynamic process critical for the
maintenance of mitochondrial function and cell viability. During excitotoxicity
neuronal mitochondria are fragmented, but the mechanism underlying this
process is poorly understood. Here, we show that Mfn2 is the only member of
the mitochondrial fusion/fission machinery whose expression is reduced in in
vitro and in vivo models of excitotoxicity. Whereas in cortical primary cultures,
Drpl recruitment to mitochondria plays a primordial role in mitochondrial
fragmentation in an early phase that can be reversed once the insult has ceased,
Mifn2 downregulation intervenes in a delayed mitochondrial fragmentation
phase that progresses even when the insult has ceased. Downregulation of Mfn2
causes mitochondrial dysfunction, altered calcium homeostasis, and enhanced
Bax translocation to mitochondria, resulting in delayed neuronal death. We
found that transcription factor MEF2 regulates basal Mfn2 expression in
neurons and that excitotoxicity-dependent degradation of MEF2 causes Mfn2
downregulation. Thus, Mfn2 reduction is a late event in excitotoxicity and its
targeting may help to reduce excitotoxic damage and increase the currently
short therapeutic window in stroke.

P15-12
Efecto del hidroxitirosol en la respuesta oxidativa
a la hipoxia de la linea celular de cancer de
mama MCF-7

Cristina de Dios, Jesus Calahorra, Esther Martinez-Lara, Ana
Cafiuelo, Eva Siles Rivas
Departamento de Biologia Experimental, Universidad de Jaén, Jaén, ES
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El aumento del estrés oxidativo esta relacionado con un incremento de
factores inflamatorios y con la adquisicion del fenotipo maligno de las células
tumorales. Ademas, el crecimiento de tumores solidos conlleva la presencia de
zonas internas hipoxicas en las que el estrés oxidativo es ain mayor. En este
trabajo se ha evaluado el efecto del pretratamiento con hidroxitirosol (HT), uno
de los principales polifenoles del aceite de oliva con accion antioxidante, en
la respuesta a una situacion de hipoxia en la linea celular de cancer de mama
MCF-7. Nuestros resultados corroboran que el incremento en la produccion
de especies reactivas de oxigeno (ERO), asociado a la hipoxia, disminuye
significativamente con un tratamiento de HT igual o superior a SuM. Sin
embargo, este efecto no fue paralelo a un aumento en la actividad de las enzimas
antioxidantes Cu/Zn y Mn-superoxido dismutasa, catalasa, glutation transferasa
y glutation reductasa indicando que, al menos en situaciones de hipoxia, el
HT neutraliza las ERO sin estimular las defensas enzimaticas antioxidantes.
Muchas de las caracteristicas asociadas al fenotipo tumoral, tales como la
proliferacion celular auténoma, la supervivencia celular o la induccion de la
transicion epitelio-mensénquima, estan reguladas parcialmente a través de la
ruta PI3K/Akt/mTOR. El estrés oxidativo, dependiendo del contexto celular,
puede activar o inhibir esta ruta. Sin embargo, en nuestro modelo experimental,
la disminucion que el HT ejerce sobre el nivel de ERO no afecta a la activacion
de esta ruta. Por tanto, aunque el tratamiento con HT podria contribuir a frenar
el desarrollo tumoral al disminuir el dafio oxidativo asociado a su ambiente
hipdxico, esta accion beneficiosa no parece incluir a la ruta de PI3K/Akt/mTOR.

P15-13
El hidroxitirosol disminuye el dafo oxidativo
y modula la respuesta molecular asociada

a la hipoxia en células de rifién
Esther Martinez Lara, Ana Pefia, Jesus Calahorra, Ana Cafiuelo, Eva Siles
Departamento de Biologia Experimental, Universidad de Jaén, Jaén, ES

Numerosos estudios han demostrado la relacion entre el estrés oxidativo/
nitrosativo, la hipoxia y la disfuncion renal. El hidroxitirosol (HT), principal
polifenol del aceite de oliva, ejerce una accion antioxidante; sin embargo, ain no
se ha estudiado su efecto en la hipoxia renal. En este sentido, nuestros resultados
en células embrionarias humanas de rifion, HEK293T, demuestran que la
capacidad antioxidante, que este compuesto ejerce en situaciones de normoxia,
se mantiene en hipoxia. De igual manera, la produccion de 6xido nitrico (NO)
también disminuye en células hipoxicas como consecuencia del tratamiento.
El principal responsable de la respuesta molecular a la hipoxia es el factor de
transcripcion HIF-1. Esta proteina esta compuesta por dos subunidades, siendo el
nivel de la subunidad a. el principal responsable de su actividad. El aumento del
nivel de estrés oxidativo y de NO favorece la estabilizacion de HIF-1a por tanto,
y como era esperable, el tratamiento con HT se asocié con una menor expresion
de HIF-1a. La expresion de HIF-1o también esta regulada, a nivel traduccional,
por la actividad de mTOR. Sin embargo, y a pesar de que esta quinasa se ve
afectada por el nivel de estrés celular, el HT no modifico esta ruta, indicando
el papel prioritario de la accion antioxidante directa del HT sobre el nivel de
HIF-1a. La activacion de HIF-1 induce, entre otros, la expresion de genes con
efecto citoprotector como los factores angiogénicos adrenomedulina y el factor
de crecimiento del endotelio vascular. Nuestros resultados demuestran que el
HT favorece la expresion de dichas proteinas, sugiriendo que este compuesto
pone en marcha una respuesta adaptativa a la hipoxia a través de un mecanismo
independiente de HIF-1. En definitiva, y aunque seria necesario realizar estudio
in vivo, el HT podria ser considerado una posible estrategia terapéutica para
aminorar el dafio oxidativo asociado a la hipoxia renal y poner en marcha una
respuesta angiogénica que restaure el aporte de oxigeno.

P15-14
Effects of Transcranial magnetic stimulation
and N-acetyl cysteine in an experimental model

experimental of autoimmune encephalomyelitis
A. Galvan-Jurado, F.J. Medina, M. Aguilar, E. Luque, F. Sanchez,
E. Aglera, Isaac Tunez Fifiana

Departamento de Bioquimica y Biologia Molecular, Facultad de
Medicina, Universidad de Cérdoba, Cérdoba, ES

Aim: The main aim was to analyze the role playby oxidative stress in
experimental autoimmune encephalomyelitis (EAE) in the treatment of
transcranial magnetic stimulation (TMS) and N-acetyl cysteine (NAC).
Material and methods: The study was performed on 50 Dark agouti rats
aged 8 weeks. These rats were divided into 5 groups of 10 as following:
i) control; ii) vehicle; iii) EAE; iv) EAE+NAC and v) EAE+TMS. The
EAE inductor agent was myelin oligodendrocyte glucoprotein (MOG)
emulsified in Freund’s adjuvant supplemented with heat-inactivated
Mycobactirium tuberculosis. N-acetyl cysteine (NAC) was administered
of gastric catheter, while TMS was administered in plastic cylindrical
cages generating oscillatory magnetic fields of 60 Hz and amplitude of
0.7 mT. The treatments were applied during 21 days starting 14 days after
inoculation with MOG. Animals were scored on days 1, 14 and 35 for signs
of EAE. On day 35 the animals were sacrificed and biomarkers of oxidative
damage, levels of GSH and GSSG, lipid peroxidation products (LPO) and
carbonylated proteins (CP) were determined.

Results: EAE showed an increase in limb paralysis with increases in
biomarkers of oxidative status. Treatment with TMS and NAC decreased
limb paralysis reversed towards normality oxidative stress biomarkers.
Conclusions: Our data show that: 1) EAE reproduce a good experimental
model of relapsing-remitting multiple sclerosis. 2) The important role
play by oxidative stress in this disease. 3) The oxidative stress maybe an
important target to design and develop a new therapeutic strategy. 4) Both
TMS and NAC can be a protective agent in this experimental model.

P15-15 (R15-2)
Perfil metabolomico del estrés oxidativo en una

poblacion anciana

Antonio Pellin-Carcelen®, Gloria Olaso-Gonzalez?, Jose Manuel
Morales®, Mar Dromant?, Marta Inglés?, Francisco J Gracia-Garcia®,
Leocadio Rodriguez-Mafias®, Consuelo Borras?, Daniel Monleon
Salvado', Jose Vifia®

'Fundacién Investigacién Hospital Clinico Universitario Valencia

- INCLIVA, Valencia, ES, “Department of Physiology, Faculty of
Medicine, University of Valencia, Valencia, ES, *Unidad Central
Investigacion Medicina, University of Valencia, Valencia, ES,
“Division of Geriatric Medicine, Hospital Virgen del Valle, Complejo
Hospitalario de Toledo, Toledo, ES, °Fundacién para la Investigacién
Biomédica, Hospital Universitario de Getafe, Madrid, ES

El estrés oxidativo es causado por un desequilibrio entre la produccion
de especies reactivas del oxigeno (ROS) y la capacidad de un sistema
biologico de detoxificar rapidamente los reactivos intermedios o reparar el
dafio resultante. Este desequilibrio da lugar a un aumento de las oxidaciones
de distintas biomoléculas con el siguiente impacto en las mismas a nivel
de disfuncionalidad, pérdida de fidelidad de la informacion en el caso de
los acidos nucleicos y alteracion de la capacidad reactiva, lo cual implica a
su vez importantes cambios a nivel metabdlico. Entre muchos otros, se ha
comprobado que existe una correlacion importante entre estrés oxidativo y
fendomenos asociados al envejecimiento. En este trabajo, presentamos por
primera vez correlaciones entre un marcador de dafio oxidativo como es el
malondialdehido (MDA) y el perfil metabolomico en una poblacién anciana
caracterizada en términos de fragilidad. Nuestros datos muestran que los
niveles elevados de MDA estan asociados a alteraciones en importantes
cores metabolicos incluyendo el ciclo de los acidos tricarboxilicos, el
metabolismo de fenilalanina y tirosina y, posiblemente, el co-metabolismo
huésped-microbiota intestinal. Ademas, la correlacion entre MDA 'y perfil
metabolomico es diferente entre individuos fragiles y no fragiles. Estos
resultados demuestran que el estrés oxidativo tiene impacto en rutas
metabolicas aparentemente no vinculadas a la produccion de ROS y que
este impacto puede variar en distintos estados patologicos. Las diferencias
en correlaciones entre individuos fragiles y no fragiles abe nuevas hipotesis
para el desarrollo de biomarcadores de fragilidad.
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P15-16
Papel de la peroxirredoxina Tsal en la longevidad

cronoldgica en levaduras vinicas

Cecilia Picazo Campos’, Helena Orozco', Emilia Matallana®, Agustin
Aranda®

“Universidad de Valencia, Valencia, ES, ?Instituto de Agroquimica y
Tecnologia de los Alimentos (IATA-CSIC), Valencia, ES

La levadura Saccharomyces cerevisiae, ademas de organismo modelo para
el estudio de mecanismos moleculares conservados en eucariota, es el
microorganismo responsable la fermentacion vinica, un proceso industrial
econdmicamente relevante en el que el metabolismo de la levadura produce
la transformacion de los azticares del mosto de uva en etanol, CO, y otros
metabolitos que contribuyen al producto final. En la enologia actual, se
utilizan in6culos de levadura seca activa (LSA) para mejorar la eficiencia
y obtener vinos de calidad reproducible en todas las afadas. El estudio y
la mejora del comportamiento de las levaduras en los diferentes procesos
industriales es importante para satisfacer demandas del consumidor y del
sector productivo.

Al comienzo de la fermentacion vinica la levadura crece de manera
exponencial hasta consumir alrededor del 50% de los azlcares del
mosto, para entrar a continuacion en una fase sin division celular pero
metabdlicamente activa y llegar a una fase final de muerte celular,
Aproximadamente el 80% de la fermentacion vinica se desarrolla sin
division celular, es decir, en condiciones envejecimiento cronoldgico
(CLS). De entre los muchos factores relacionados con la longevidad
cronoldgica, nos hemos centrado en el papel de las peroxirredoxinas en las
condiciones de fermentacion alcoholica en mosto natural.

Las peroxirredoxinas son proteinas que protegen la célula de los
radicales libre del oxigeno y del nitrogeno (ROS y RN) producidos por
el metabolismo celular (sobre todo respiratorio). S. cerevisiae tiene 5
peroxirredoxinas, siendo la mas importante la peroxirredoxina citosélica
Tsal que obtiene poder reductor de las tiorredoxinas citosolicas (7rx! y
Trx2). Ademas de su papel antioxidante, 7sa/ actua chaperona en respuesta
a un estrés oxidativo, en la regulacion de la agregacion de proteinas y
traduccion, en la resistencia al H,O, durante restriccion caldrica, y junto
con la sulfirredoxina Srx1 en la extension de la longevidad por restriccion
calérica dependiente de la quinasa reguladora de nutrientes, Gen?2.

Se ha analizado el efecto de la delecion de GCN2 en un mutante tsalD
en diferentes condiciones y se ha observado, en medio de laboratorio,
una longevidad cronolégica disminuida en el mutante tsalD, extendida
en el mutante gcn2A, y drasticamente disminuida en el doble mutante.
Interesantemente, los efectos en CLS son distintos en condiciones
de vinificacion en mosto natural, como ya hemos descrito en otros
mecanismos moleculares relacionados con la longevidad en levaduras
vinicas. La caracterizacion del mutante gen2A se ha ampliado al estudio de
la agregacion de proteinas usando construcciones TSA1-GFP y HSP104-GFP
y de la regulacion de la traduccion en diferentes condiciones de estrés.

P15r-17 (R15-6)
Yeast flavohemoglobin (YHB1) and nitric oxide:

new players in frataxin deficient yeast?

David Alsina Obiols', Joaquim Ros?, Jordi Tamarit?

"Universitat de Lleida, IRB Lleida, Lleida, ES, ?Departament de Ciéncies
Mediques Basiques, Universitat de Lleida, IRB Lleida, Lleida, ES

Frataxin deficiency in humans leads to Friedreich Ataxia, the most common
recessive ataxia. Frataxin is a highly conserved protein and hallmarks of
frataxin loss are: dysregulation of iron homeostasis, loss of iron-sulfur
proteins and oxidative stress. Despite many years of investigation, frataxin
function is still a matter of debate.

To study frataxin function, phenotypes and affected pathways, we use a
conditional yeast mutant in which the YFH/ gene (from Yeast Frataxin
Homologue 1) was placed under the control of a tet promoter. This model
allowed us to analyze chronologically the different events that take place
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after frataxin repression and therefore to discriminate between primary and
secondary phenotypes [1].

In a proteomic and transcriptomic analysis of these mutants, we found an
increase in Yeast Flavohemoglobin 1 (YHB1) early after frataxin repression.
This protein has nitric oxide oxidorreductase activity, it has mitochondrial and
cytosolic localization and it is known to interact with frataxin. Interestingly,
we found that deletion of YHBI1 prevented iron regulon activation, thus iron
accumulation, in frataxin deficient cells, suggesting a role for YHBI in iron
regulon activation. Finally, we found an early increase in NO levels in YFH1
deficient mutants. This increase could explain the induction of YHBI after
Ythl depletion and suggests a relationship between frataxin deficiency and
NO. In summary, the presented results indicate the existence of interplay
between frataxin, Yhb1, NO and iron that could be crucial to understand the
early consequences of frataxin deficiency on yeast cells and could help to
understand Friedreich Ataxia pathophysiology.

References
Moreno-Cermeno A., Alsina D. et al.: BBA-MCR 2013.

P15-18
La genisteina afecta a la eficacia del tamoxifeno
en células de cancer de mama en funcion de la
ratio ERo/ERp

Daniel Pons, Mercedes Nadal-Serrano, Margalida Torrens-Mas,
Jordi Oliver, Pilar Roca

Grupo Multidisciplinar de Oncologia Traslacional. IUNICS.
Universitat de les llles Balears. Ciber Fisiopatologia Obesidad y
Nutricion (CB06/03) Instituto Salud Carlos 111, Palma de Mallorca,
ES, Palma de Mallorca, ES

La genisteina (GEN) es un fitoestrogeno abundante en la soja. La GEN tiene
la capacidad de unirse a ambos receptores de estrogenos, ERa y ERp, y se
ha visto que la ratio ERa/ERP es un factor importante a tener en cuenta
en las células de cancer de mama tratadas con GEN. El objetivo de este
trabajo fue estudiar los efectos del tratamiento con GEN en la eficacia del
tratamiento con tamoxifeno (TAM) en dos lineas celulares de cancer de
mama con diferente ratio ERo0/ERP, MCF-7 (alta ratio ERa/ERB) y T47D
(baja ratio ERo/ERP). Se determind la viabilidad celular (Cristal Violeta), la
produccion de ROS (Amplex Red), la autofagia (Monodansylcadaverina) y la
apoptosis (Anexina V). El tratamiento con GEN provoc6 un incremento en la
viabilidad celular en combinacion con el TAM, disminuyendo la produccion
de ROS, la autofagia y la apoptosis, probablemente debido a la interaccion de
la GEN con ambos ER. En cambio, en la linea celular T47D la combinacion
de la GEN con el TAM provoco una menor viabilidad celular comparado con
el tratamiento solo con TAM, aumentandose la muerte celular por autofagia,
proceso vinculado con el tratamiento con TAM en presencia del ERB. En
conclusion, el consumo de genisteina podria ser contraproducente en
pacientes de cancer de mama con una alta ratio ERa/ERp que estén siendo
tratados con tamoxifeno; en cambio la genisteina podria no tener efectos o
incluso ser considerada como un posible tratamiento adyuvante en aquellos
pacientes de cancer de mama con una baja ratio ERa/ERf.

Financiacion: ISCIII (P112/01827 y P114/01434), FEDER Union Europea
(“Una manera de hacer Europa”) y CAIB (AAEE22/2014). Becas CAIB-
FEDER: MT-M y DGP.
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El silenciamiento de la UCP2 incrementa la
muerte celular por autofagia en las células

de cancer de mama MCF-7 y la respuesta al

tratamiento con tamoxifeno

Mercedes Nadal Serrano, Daniel Gabriel Pons Miré, Margalida
Torrens Mas, Maria Antonia Llopis Grimalt, Adamo Valle Gémez,
Pilar Roca Salom, Jordi Oliver Oliver
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La modulacion del estrés oxidativo en las células cancerosas tiene un
papel importante en la resistencia a tratamientos antitumorales. La
proteina desacoplante 2 (UCP2), que en las células normales actiia como
un mecanismo de proteccion frente al estrés oxidativo, podria ser clave
en las células cancerosas durante la adquisicion de resistencia a terapias
antitumorales, permitiendo una mayor supervivencia celular, todo ello a través
de la disminucion de la produccion de radicales libres de oxigeno (ROS). El
objetivo del trabajo fue averiguar si el silenciamiento parcial de la expresion
de UCP2 incrementa el estrés oxidativo y aumenta con ello la sensibilidad
de las células de cancer de mama MCF-7 al tratamiento con tamoxifeno
(TAM). Para ello, se analiz6 la viabilidad celular, la produccion de ROS,
la apoptosis y la autofagia en la linea celular MCF-7 tratada con TAM
(10 uM, 48h) en combinacion o no con el silenciamiento de la UCP2 mediante
un siRNA especifico. Tanto la deplecion de la UCP2 como el tratamiento
con TAM produjeron un aumento en la produccion de ROS y la autofagia
y, en consecuencia, un descenso en la viabilidad celular. Lo mas remarcable
es que la combinacion del TAM con la inhibicion de la UCP2 intensifico
la muerte celular por autofagia, sin producirse cambios significativos en la
apoptosis. En conclusion, nuestro estudio demuestra que las células MCF-7
son mas sensibles al TAM tras el silenciamiento de la UCP2, sugiriendo que
la represion de esta proteina podria suponer un tratamiento neoadyuvante
para el cancer de mama en pacientes tratadas con TAM.

P15-20
Envejecemos porque nos oxidamos: marcadores

de oxidacion

Amaya Hernando Espinilla, Nuria Estaf Capell, Mar Ronda Serrat,
Sara Ferrer Suay, Guillermo Saez Tormo

Departamento de Bioquimica y Biologia Molecular, Facultad de
Medicina y Odontologia-INCLIVA, Universidad de Valencia y Servicio
Anaélisis Clinicos, Hospital Universitario Dr. Peset, Valencia, ES

La evidencia experimental coincide al sefialar y proponer que el
envejecimiento es el resultado de un proceso continuo de oxidaciones
moleculares. Durante el metabolismo aerobio se generan especies
parcialmente reducidas de oxigeno dotadas de una gran reactivad y poder
oxidante que interaccionan con distintas moléculas organicas modificando
su estructura y su funcion biologica. Este fendmeno, conocido como
estrés oxidativo, representa la base molecular del deterioro progresivo
de las funciones fisiologicas que acontece, con el paso del tiempo,
en los seres vivos. En condiciones normales, el nivel estacionario de
las especies reactivas esta bajo el control de los antioxidantes que
las células producen endogenamente o adquieren con los nutrientes,
principalmente en forma de frutas y verduras. El equilibrio redox es de
extraordinaria importancia homeostatica ya que las especies oxidantes
actuan como moléculas de sefalizacion, modulando la actividad de los
factores de transcripcion implicados en la regulacion del crecimiento, la
proliferacion y la senescencia celular. La mayor parte de las enfermedades
degenerativas asociadas al envejecimiento cursan con niveles elevados de
estrés oxidativo como evidencia su valoracion tanto a nivel tisular como
sistémico. Las alteraciones cardiovasculares, el deterioro neurologico, el
cancer y, en general, todo proceso inflamatorio guardan estrecha relacion
con la formacion de especies reactivas y la oxidacion de moléculas
diana. Las proteinas, los lipidos y los 4cidos nucleicos son especialmente
susceptibles a esta oxidacion espontanea. Los productos de degradacion
oxidativa aumentan progresivamente en la sangre y la orina de los adultos
mayores con intervalos de referencia proporcionalmente mas altos en las
personas de edad mas avanzada. Estos hechos han llevado a recomendar
el uso de preparados antioxidante como agentes beneficiosos para la salud
si bien, por el momento, su efectividad clinica no ha sido suficientemente
contrastada.

P16. Regulacion de la expresion
génica y dinamica del genoma /
Regulation of gene expression
and genome dynamics

Pl6r-1
El reclutamiento de Rad6/Rad18 por las proteinas
de recombinacion Rad52/Rad51 promueve la

tolerancia a dafos replicativos por la polimerasa ¢
Maria Isabel Cano Linares, Maria J. Cabello-Lobato, Roméan
Gonzélez-Prieto, Félix Prado

CABIMER, CSIC, Sevilla, ES

Los mecanismos de tolerancia a dafios replicativos facilitan la replicacion a
través de lesiones en el genoma y promueven la reparacion del fragmento de
DNA de cadena sencilla (ssDNA) generado. El relleno de estos fragmentos
puede llevarse a cabo mediante un proceso mutagénico donde polimerasas
especializadas introducen un nucleotido al azar en el sitio opuesto a la lesion
(TLS, TransLesion Synthesis), o utilizando la informacion intacta de la
cromatida hermana (TS, Template Switching). La decision entre una u otra
ruta es fundamental para prevenir la inestabilidad genética asociada a estrés
replicativo y caracteristica del cancer. Una pieza clave en esta decision
es el factor de procesividad PCNA, el cual puede ser monoubiquitinado
en la lisina 164 por Rad6/Radl8, promoviendo el reclutamiento de las
polimerasas de TLS, o adicionalmente poliubiquitinado en este mismo
residuo por la accién adicional Rad5/Mms2/Ubcl3, promoviendo la
reparacion por TS.

Las proteinas de recombinacién homoéloga (HR) Rad51 y Rad52 participan
en los mecanismos de TS tanto dependientes como independientes
de ubiquitinacion de PCNA. En este trabajo hemos analizado la
interdependencia entre los procesos dependientes de Rad6/Rad18, Rad5
y Rad51/Rad52. En contra de lo esperado, la cinética de reparacion de los
focos de Rad52 no se ve afectada en ausencia de Rad5. Por el contrario,
esta reparacion requiere la monoubiquitinacion de PCNA y la actividad de
la polimerasas mutagénica Pol C.

En linea con estos resultados, la union de Rad6/Rad18 al DNA dafiado depende
de Rad51 y Rad52. En su conjunto estos resultados sugieren la existencia de
una ruta de TLS dependiente de las proteinas de HR Rad52 y Rad51.

P16-2
La regulacion de la estabilidad de la proteina
Cth2 por fosforilacién es esencial para la
adaptacién de Saccharomyces cerevisiae a

condiciones de deficiencia de hierro

Antonia M. Romero’, Mar Martinez-Pastor®, Sandra V. Vergara®, Maria
Carlos!, Dennis J. Thiele?, Marfa Teresa Martinez-Pastor’, Sergi Puig’
!Instituto de Agroquimica y Tecnologia de Alimentos (IATA-CSIC),
Paterna, Valencia, ES, °Department of Pharmacology and Cancer
Biology, Duke University School of Medicine, Durham, NC, US,
3Departamento de Bioquimica y Biologia Molecular, Universidad de
Valencia, Burjassot, Valencia, ES

El hierro es un micronutriente esencial para todos los organismos eucariotas
debido a que participa como cofactor redox en procesos tan importantes
como la replicacion del DNA, la sintesis de proteinas, la generacion de
energia, el transporte de oxigeno y el metabolismo de lipidos, entre otros
muchos procesos metabolicos. A pesar de su abundancia, la deficiencia
de hierro es el desorden nutricional mas frecuente en el mundo,
principalmente debido la baja solubilidad del hierro a pH fisiologico. La
levadura Saccharomyces cerevisiae se utiliza como organismo modelo para
estudiar las respuestas moleculares de las células eucariotas a la escasez de
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hierro. En respuesta a la falta de hierro, las células optimizan la utilizacion
de este micronutriente mediante la represion de procesos no esenciales que
consumen hierro y la activacion de procesos indispensables dependientes
de hierro. En S. cerevisiae, la falta de hierro activa la expresion de la
proteina reguladora Cth2 (TTP en humanos), la cual se une a las secuencias
ARE (elementos ricos en AU) de un gran nimero de mRNA promoviendo
su degradacion. De esta forma, Cth2 inhibe la respiracion mitocondrial
(que no es esencial en esta levadura) y activa el enzima ribonucledtido
reductasa, dependiente de hierro y esencial para la sintesis del DNA. En
este trabajo mostramos que Cth2 es una proteina muy inestable, cuya
estabilidad se regula mediante la fosforilacion en sus serinas 65, 68 y
70. Mediante experimentos de mutagénesis y la utilizacién de cepas de
levadura mutantes hemos averiguado que la F-box ubicuitil-ligasa Grrl
reconoce la forma fosforilada en estas serinas de Cth2, promoviendo su
degradacion por el proteasoma. La relevancia fisiologica de esta regulacion
se manifiesta en mutantes Grrl y en mutantes de fosforilacion de Cth2, los
cuales muestran defectos de crecimiento en deficiencia de hierro.

P16r-3
The yeast mRNA cap-binding protein Cbhcl
is necessary for high and timely gene expression

by stabilizing transcription factors at promoters
Tianlu Li*, Nikki De Clercq?, Daniel A. Medina®, Elena Garre’,

Per Sunnerhagen®, José E. Pérez-Ortin?, Paula Alepuz*
'Departamento de Bioquimica y Biologia Molecular, Universitat de
Valéncia ERI Biotecmed, Universitat de Valéncia, Burjassot, ES,
2Departamento de Bioquimica y Biologia Molecular, Universitat de
Valéncia, Burjassot, ES,’Department of Chemistry and Molecular
Biology, Lundberg Laboratory. Géteborg University, Géteborg, SE

Emerging evidence describes the existence of mRNA-associated
coordinators that play important roles in several steps of mRNA metabolism
to determine mRNA fate, and the Saccharomyces cerevisiae cap-binding
protein Cbcl, highly conserved in all eukaryotes, appears to be one of
them. Initially proposed to function in mRNA processing, degradation
and translation, recent studies have implicated Cbcl in PIC formation and
transcription elongation of several genes. Previously, we discovered Cbcl
is required for osmo-tolerance, as well as the rapid translation of osmo-
induced transcripts during osmotic stress. Here, we analyzed transcription
kinetics on a genome-wide level in response to osmotic stress and observed
delayed kinetics in chc/ mutant that correlates with delayed recruitment
of TBP and RNA polymerase II to osmo-induced promoters, which is a
consequence of a delayed and reduced accumulation the osmo-stress
specific transcription activator complex Hotl-Hogl. Furthermore, we
detected, using M-track, a specific interaction between Cbcl and Hogl.
Therefore, our results suggest that Cbcl facilitates the rapid induction
of osmo-genes by stabilizing the binding of the Hotl-Hogl complex to
osmo-induced promoters. Furthermore, a genomic study under non-stress
conditions indicates that Cbcl is required to mediate transcription of highly
transcribed genes, including ribosomal protein (RP) genes. Specifically, we
show that recruitment of the activator Rap1, and consequently TBP, to RP
promoters is Cbcl-dependent. Altogether, our results indicate that binding
of Cbcl to the capped mRNAs is necessary for the accumulation of specific
transcription factors, as well as PIC components, at the promoters of genes
whose expression requires high and rapid transcription.

P16r-4 (R16-7)
Regulacién de la sintesis del RNA por el volumen

celular en S. cerevisiae
Daniel A. Medina, José E. Pérez-Ortin
Universidad de Valencia, Valencia, ES

Diversos trabajos han demostrado que parte importante de las estructuras
celulares se ajustan a cambios del volumen celular. Asi, el tamafio del
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nucleo, de la vacuola y de las mitocondrias, incrementa cuando el volumen
celular aumenta. Ejemplos de variaciones del volumen celular son los que
la célula experimenta con el cambio de la ploidia [1] o durante el ciclo
celular, en donde la coordinacion entre el crecimiento y la division debe
asegurar que ambas células resultantes posean los elementos necesarios
para continuar su vida [2].

Las células grandes necesitan producir mas componentes estructurales
y funcionales para mantener su concentracion constante. Por lo tanto, la
demanda de macromoléculas aumenta al incrementar el volumen. Es de
esperar que la célula necesite mecanismos que regulen la expresion génica
en relacion al volumen celular [3]. Dado que la dosis génica no suele variar,
las dos alternativas que tiene la célula para compensar sus requerimientos
son aumentar la transcripcion o la estabilidad de los mRNA.

Utilizando la técnica llamada Genomic Run-On [4], hemos estudiado la
tasa de transcripcion de un conjunto de cepas de S. cerevisiae con diferente
volumen y/o ploidia. Los resultados obtenidos indican que las células
ajustan la sintesis de rRNA y tRNA con el volumen celular para mantener
su concentracion, pero no la sintesis del mRNA. Concluimos que existe un
mecanismo sensor del volumen que regula la transcripcion de la RNA Pol
Iy 111, pero no la de la RNA Pol II.
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miRNA profile in human endothelial cells
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Introduction: Endothelium, as target of estrogens, has a key role in the
modulation of vascular physiology. MicroRNAs (miRNAs), a class of
18-25 nt non-coding RNAs, are post-transcriptional modulators of gene
expression. By regulating numerous mRNAs, miRNAs play a key role in
a wide range of biological processes. The aim of this work was to explore
miRNA expression modification in cultured human endothelial cells
exposed to estradiol by using microarrays.

Methods: Primary HUVEC were exposed to 1 nM estradiol for 24 hours
and miRNA was isolation by miRNeasy Mini Kit (Qiagen). miRNA
expression was performed with GeneChip miRNA 4.0 Array (Affymetrix).
Global differences between samples were measured by Principal
Components Analysis (PCA) and changes in the expression profile
were analyzed by Hierarchical Cluster using Partek Genomic Suite v6.4
software (Partek Inc., ST Louise, MO). miRNA-gene interactions and gene
ontology pathways analysis were computationally predicted using DIANA
tools web service.

Results: Global interrelationships among samples studied by PCA analysis
shown differences between samples from control cells and estradiol-treated
cells. We identified 117 miRNAs with significant differential expression
compared between control and estradiol treatment: 77 up-regulated and
40 down-regulated. miRNAs with p-valor < 0,05 and fold change > 1,5
were selected to gene ontology analysis using DIANA-miRPath v2.0
software. Putative targets of differentially expressed miRNAs revealed
significant KEGG pathways relevant for endothelial function, including
PI3K-AKT, MAPK and actin cytoskeleton signalling.

Conclusions: This study identifies changes in miRNA expression profile
of human endothelial cells by which estradiol regulates different biological
processes implicated in vascular function.
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DNA double-strand breaks (DSBs) are the most harmful lesion to
mammalian cells, which have evolved different mechanisms to avoid such
damage. The main way to repair DSBs in human cells is non-homologous
end joining (NHEJ), which proper function prevents malignant chromosomal
rearrangements and organisms to eventually develop cancer. As most DSBs
usually have chemical modifications and non-canonical structure, they
require a processing to make them compatible to be joined by NHEJ. Such
processing involves the participation of many proteins to clean DNA ends
and the specific gap-filling DNA synthesis activity of PolX DNA polymerase
Lambda (Pol)) before final ligation. The proper coordination of these DNA
processing enzymes seems to be achieved through the activity of the DNA-
dependent protein kinase (DNA-PKcs). DNA-PKcs phosphorylates several
downstream NHEJ factors to modulate their recruitment to DSBs and activity
in the course of the repair process. In this study we identify a novel functional
interaction between DNA polymerase Poll and DNA-PKcs in human cells.
Here we show that Pol) is efficiently phosphorylated by DNA-PKcs in vitro
and in vivo, and identified the Thr204 as the main site for such modification.
Interestingly, phosphorylation of Thr204 appears to be necessary for PolL
gap-filling DNA synthesis during NHEJ in vivo. Molecular evidence suggest
that Thr204 phosphorylation, which is located in a Ser/Pro-rich regulator
domain, may generate conformational changes in Pol\ that might affect
its interaction with other NHEJ factors. In agreement, we show that the
interaction between PolA and Ku80 in vivo decreases in the absence of proper
Thr204 phosphorylation after DSBs formation. Overall, our work describes
a novel mechanism by which human Pol)\ can be recruited to DSBs and
regulated during NHEJ repair, and contributes to the understanding of the
molecular basis of the formation of oncogenic chromosomal rearrangements
in human cells.

P16r-7
Regulacién de la ADN polimerasa lambda
humana (Pol).) mediante SUMOilacion durante la
reparacion del ADN
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Las roturas de doble cadena en el ADN (DSB) representan una de
las lesiones mas graves que puede sufrir el genoma de las células de
mamifero, ya que pueden generar reordenamientos cromosomicos con
un gran potencial oncogénico. En las células humanas, la principal
via de reparacion de las DSB es la union de extremos no homoélogos
(NHEJ), predominante durante la mayor parte del ciclo celular. Aunque la
reparacion por NHEJ puede ocurrir por ligacion directa de los extremos
de ADN, cuando estos son romos o totalmente complementarios, la
mayor parte de las DSB que se producen in vivo presentan extremos
complejos con bases o nucledtidos modificados quimicamente. En estos
casos, se requiere un procesamiento que suele dar lugar a pequefios
huecos (gaps) estabilizados por las microhomologias de secuencia entre
los extremos de cadena sencilla generados. En células humanas, la ADN
polimerasa lambda (PolL), perteneciente a la familia X, es la principal
enzima encargada de la reaccion de sintesis de ADN para rellenar estos
huecos (gap-filling).

Recientemente se ha descubierto que la modificacién postraduccional
mediante la unién covalente reversible de las proteinas SUMO (small
ubiquitin-like modifier) es esencial en la regulacion y respuesta a las
DSB. Los efectos de la SUMOilacion suelen ser positivos, favoreciendo
la interaccion entre proteinas y, de esta forma, promoviendo la formacion
de complejos multiproteicos en los sitios de rotura. En otros casos, la
SUMOilacion puede tener un efecto diferente, evitando la ubiquitinacion
de las proteinas y su consiguiente degradacion via proteosoma.

En este trabajo demostramos por primera vez que la PolA humana se
SUMOila in vitro e in vivo por SUMO1 y SUMO2. Ademas, analizamos
como se induce esta modificacion postraduccional de la Pol en respuesta a
distintos dafios en el ADN e identificamos en qué dominios estructurales se
encuentran los sitios de SUMOilacion. Se discutird la relevancia estructural
y funcional que estas modificaciones pueden tener en la actividad de la
PolA durante la reparacion de DSB por NHEJ.

P16-8
Mip6, una proteina de union a ARN que controla
la expresion de genes relacionados con la

respuesta a estrés

Manuel Martin Expdsito, M® Eugenia Gas L6pez, Susana Rodriguez
Navarro

Centro de Investigacion Principe Felipe, Valencia, ES

Existen numerosos mecanismos que participan en el control de la expresion
génica y el metabolismo del ARN. Dichos mecanismos interactiian regulando
el proceso a distintos niveles. En nuestro laboratorio estudiamos la proteina
Mip6 como posible factor acoplador de varios procesos implicados en el
metabolismo del ARN.

Actualmente se desconoce la funcion de Mip6. Esta proteina posee 4
dominios de uniéon a ARN que podrian reconocer diferentes ARN mensajeros.
Experimentos de nuestro laboratorio han revelado que Mip6 se asocia a ARN
que codifican distintas subunidades del proteasoma y del complejo TRiC
(chaperonina).

Hemos conseguido, mediante purificacion TAP e identificacién por masas,
detectar algunas interacciones fisicas de Mip6 entre las cuales destacan
subunidades de los complejos TRiC, el proteasoma y los complejos SAGA
y TREX-2.

También hemos observado que la proteina Mip6 se encuentra localizada a
nivel subcelular tanto en el ntcleo como en el citoplasma en condiciones
normales de crecimiento. En cambio, cuando estas células son sometidas
a diferentes tipos de estrés, como choque térmico o privacion de glucosa,
Mip6 se localiza en granulos citoplasmaticos, posiblemente Stress-granules
0 P-bodies. Nuestros resultados sugieren que Mip6 podria actuar en la
remodelacion de este tipo de granulos favoreciendo una mayor rapidez en
la formacion de complejos como el proteasoma y TRiC que ayudarian a la
traduccion de dichos factores.
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La eficiente actividad correctora de Aurora B
durante las etapas iniciales de ensamblaje del
huso mitético hace dispensable la actividad del

SAC durante un ciclo celular normal
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Monje Casas?

Icsic, Sevilla, ES, Universidad de Sevilla, Sevilla, ES

Durante la mitosis es esencial que la célula hija mantenga el mismo
contenido gendomico que la célula madre. Con este fin, las células han
desarrollado mecanismos de control para asegurar la fidelidad del reparto
de los cromosomas durante la mitosis. Entre estos se encuentra el punto
de control de ensamblaje del huso mitético (SAC), un mecanismo celular
altamente conservado que se activa en respuesta a la falta de union de los
cromosomas al huso mitético, deteniendo el ciclo celular en la transicion
metafase-anafase. Para garantizar una correcta segregacion cromosomica,
no solo es importante que todos los cromosomas estén unidos al huso,
sino que ademas deben hacerlo de forma que cada una de las cromatidas
hermanas del mismo cromosoma se una a un polo distinto del huso mitotico.
La proteina Aurora quinasa B (Ipll en Saccharomyces cerevisiae) juega un
papel fundamental en este proceso. Actualmente se acepta un mecanismo
lineal segun el cual la actividad de Aurora B conduce a una activacion del
SAC, necesaria para la eficiente reparacion de las uniones incorrectas de
los cromosomas al huso. De acuerdo a este mecanismo, el fenotipo de los
mutantes del SAC en relacion a los problemas de segregacion cromosdmica
deberia ser similar al de un mutante deficiente en actividad Aurora B.
Sin embargo, los mutantes en el SAC solo muestran problemas sutiles
de segregacion cromosomica, frente a los graves problemas asociados
a la falta de actividad de Ipll. Nuestras investigaciones demuestran que
la extremada eficiencia de Ipll para reparar uniones incorrectas de los
cromosomas al huso convierte al SAC en un mecanismo de salvaguarda
que normalmente no llega a activarse en condiciones normales, y que solo
es necesario cuando la actividad de Ipll se ve comprometida.

P16-10
Transcriptome analyses aimed to understand
the regulatory network of PipX, a unique

cyanobacterial factor
José Ignacio Labella Sanfrutos, Javier Espinosa, Asuncién Contreras
Universidad de Alicante, Alicante, ES

The cyanobacterial protein PipX, known as the coactivator of the nitrogen
regulator NtcA, is a unique protein with a Tudor-like domain conserved in
cyanobacteria, which can also form complexes with the signal transduction
protein PII. Formation of PipX-NtcA and PipX-PII complexes is stimulated
and inhibited, respectively, by 2-oxoglutarate, providing a mechanistic
link between PII signaling and NtcA-regulated gene expression. A
global regulatory role for PipX has been recently established based on
transcriptome analyses carried out with mutant strains of the model
cyanobacterium Synechococcus elongatus PCC7942.

We are now using different approaches to extract and represent in a friendly
and informative manner the differentially expressed operons identified on
the basis of multiple mutant/control comparisons. Clustering of this set of
differentially regulated operons according to their patterns of expression
subdivided the PipX modulon into small groups with high internal
coherence. The data is consistent with the idea that PipX participate in the
control of multiple operons, including canonical NtcA-activated operons,
operons with complex NtcA regulation, operons which appear to be NtcA-
independent, and operons which appear to share some of the previous
regulatory features. The data suggests that the PipX modulon consists
of partially overlapping regulons controlled by NtcA and at least another
transcriptional regulator interacting with PipX and/or PipX-PII complexes.
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The response to DNA lesions that impair the advance of replication forks
relies on DNA damage tolerance (DDT) mechanisms, which facilitate
fork bypass across the lesions and repair of the ssDNA fragments
generated during this process. One of these mechanisms is Homologous
Recombination (HR), which uses the information of an intact template
to repair DNA breaks. We have recently shown that the recombination
proteins Rad52 and Rad51 contribute to tolerate replicative DNA damage
through replicative and repair activities, which are regulated during the
cell cycle. In S phase, Rad52 and Rad51 travel with the fork and facilitate
replication bypass across the lesion by unknown mechanisms. Repriming
of the DNA synthesis downstream of the lesion leaves Rad52 and Rad51
loaded at the ssDNA lesions left behind the fork, which are repaired at
HR centers formed in G2/M. Here, we report a novel function for the
kinase Cdc7 in promoting the loading/stabilization of Rad52 to the
ssDNA lesions generated upon treatment with the alkylating agent methyl-
methane sulfonate (MMS). This effect is independent of the roles of Cdc7
on replication initiation, checkpoint activation or translesion synthesis.
Instead, it is partially mediated by phosphorylation of Mcm?2 at serines 164
and 170, a modification that increases the binding of the helicase MCM2-7
to chromatin and promotes DNA damage resistance. We present evidence
for a cell cycle co-regulation by Cdc7 of the recombination proteins
Rad52/Rad51 and the helicase MCM2-7 in response to DNA damage. The
biological relevance for DDT of these interactions will be discussed.

P16-12

R loops and chromatin modifications

Marta San Martin Alonso, Tatiana Garcia Muse, Andrés Aguilera
Centro Andaluz de Biologia Molecular y Medicina Regenerativa
(CABIMER), Universidad de Sevilla, Sevilla, ES

R loops are naturally formed during specific cellular processes but they can
also compromise genomic integrity. Our laboratory has recently shown that
R loops are linked to histone H3 S10 phosphorylation (H3S10P), a mark of
chromatin condensation, providing a role of RNA in chromatin structure. We
are interested in understanding the mechanism by which R loops modulate
genome dyna mics. For that we are using Saccharomyces cerevisiae R loop
accumulating mutants, spr/A and senl-1. Hprl (or THOCI in humans) is a
subunit of the THO complex that functions in mRNPs biogenesis and has a
role in preventing genomic instability. Senl (or SETX in human) is an helicase
that participates in transcription termination. Senl plays an important role in
facilitating replication fork progression and unwinding RNA in hybrids. We
are exploring other chromatin modifications related with condensed chromatin,
such as histone H3 T3 phosphorylation (H3T3P), recently shown to be a
requisite for H3S10P and the following condensation of the chromatin. We
have already seen that this modification is higher in our mutants, as it was
previously seen with the H3S10P modification and we have extended our
analysis to human cells. We are generating double mutant combinations with
other histone H3 point mutations to explore further the link among R loops,
chromatin modifications and R loop-dependent genome instability.

P16-13
Fused regulatory landscapes in oncogenic human

translocations
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The organisation of vertebrate genomes into topologically associated domains
(TADs) is essential for the correct regulation of the genes located within them,
as it ensures that the interactions between regulatory elements and target
promoters are restricted to individual domains. Disruption of TAD structures
results in the ectopic activation of gene expression driven by sequences
outwith the domain. A remaining question is whether TAD organisation
is achieved through the interactions of the regulatory elements within them
or if these interactions are favoured by the pre-existence of TADs. If the
latter is true, disrupting TAD organisation may result in the rewiring of the
transcriptional landscape and the generation of ectopic contacts. Here we show
that while interactions within the P4X3 and FOXO!Idomains are restricted to
their respective TADs in normal conditions, in the patient-derived alveolar
rhabdomyosarcoma (ARMS) cell line RMS, harbouring the diagnostic t(2;13)
(q35;q14) translocation that brings together the PAX3 and FOXOI genes, the
PAX3 promoter interacts ectopically with #FOXO! sequences. By using BAC
constructs spanning just one TAD border we show that the border per se does
not block regulatory elements from adjacent domains, demonstrating that TAD
borders are not sufficient to generate boundaries, thus supporting the hypothesis
that TAD formation requires interactions between their borders. Furthermore,
our results demonstrate that, upon translocation, novel regulatory landscapes
are formed allowing new interactions between the original loci involved.
This work provides an important start point for exploring the transcriptional
regulation of genes involved in human translocations and in particular that of
the PAX3:FOXO!I gene. Ectopic oncogene activation may be an essential step
in the tumourigenic process, as expression in a particular cell type, the often
elusive cell-of-origin, may be required for the development of the disease.
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A role for the Fanconi anemia pathway in R-loop

mediated genome instability
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Coordination of DNA replication with DNA-damage sensing, repair and
cell cycle progression ensures with high probability genome integrity
during cell divisions, thus preventing mutations and DNA rearrangements.
Such events may be harmful for the cell and the organism, and are usually
associated with pathological disorders. One important type of genome
instability is that associated with transcription. R-loops are transcriptional
by-products that can be formed naturally as key intermediates in specific
cellular processes, but they are also a major source of genome instability.
Fanconi Anemia (FA) is a rare autosomal recessive genetic disease. The
FA proteins constitute a novel-DNA repair pathway essential to respond to
inter-strand crosslinks (ICLs). The FA pathway coordinates elements from
the pathways of homologous recombination, nucleotide excision repair,
and mutagenic translesion synthesis. Previously we have demonstrated
that BRCA2, a double-strand break repair protein, which is the FANCDI
member of the FA pathway, acts protecting stalled replication forks and
is involved in R-loop dissolution. Now, using human cells defective
in FANCD2 we investigated if the FA pathway dissolves R-loops and
prevents R-loop-dependent genome instability. We will discuss our results
that indicate that the FA pathway has a key role in dissolving R-loops
and that these constitue a major intermediate responsible for replication
impairment.
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Diseccidn estructura-funcion de CdnL y CarD,
dos prototipos de una familia de proteinas
reguladoras bacterianas que interaccionan con la
polimerasa de RNA
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CarD, presente solo en mixobacterias, y CdnL, ampliamente extendido,
son dos prototipos de la familia CarD_CdnL_TRCF de proteinas
bacterianas que ejercen funciones diferentes [1,2]. CarD participa en la
accion de varios factores ¢ tipo ECF [3]. Su dominio N-terminal, CarDNt,
interacciona con la polimerasa de RNA (RNAP) y con la proteina CarG,
y su dominio C-terminal, parecido a las proteinas eucarioticas HMGA, se
une al DNA [2,3]. CdnL, que se parece a CarDNt (que por si solo tiene
una actividad baja [4]), es una proteina esencial que interacciona con la
RNAP pero no con CarG, y que estabiliza los complejos abiertos de la
RNAP unida al factor principal [1,5]. Tanto en CarDNt como en CdnL
un dominio N-terminal tipo Tudor media la interaccion con la RNAP,
interaccion que es prescindible para CarD pero fundamental para CdnL. El
dominio C-terminal de CdnL se asemeja en estructura a los médulos TPR
de interaccion proteina-proteina, y comparte con el dominio equivalente en
CarDNt la presencia de varios residuos bésicos que son cruciales para la
funcion de CarD (aunque no estan implicados en la interaccion con CarG)
y CdnL. Nuestros datos revelan similitudes y divergencias estructurales
y funcionales entre dos miembros de una extensa familia de reguladores
bacterianos que juegan un papel importante en la fisiologia bacteriana.
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Stress triggers complex transcriptional responses, including both gene
activation and repression. In yeast cells, adaptation to hyperosmotic stress
is regulated by the High Osmolarity Glycerol (HOG) signaling pathway,
which, through its Hogl MAP kinase, triggers an adaptive transcriptional
program in the nucleus involving several specific transcription factors. This
adaptive response works along with other physiological adaptations such as
the biosynthesis of osmolytes and the extrusion or intracellular distribution of
cations [1]. Here we used time-resolved reporter assays in living yeast cells
to study the coordination of positive and negative control of gene expression
upon salt stress. We found that repression of housekeeping genes coincides
with transient activation of defense genes and the timing of this expression
pattern depends on the severity of the stress. Moreover, we identified mutants
that caused an alteration in the kinetics of this transcriptional control. We
found that intracellular glycerol production and vacuolar H'-ATPase
activity modulate the timing and efficiency of the transcriptional response
and the relocation of RNA Pol II complexes at stress responsive genes.
Furthermore, the lack of Hogl function aggravates the loss of RNA Pol II
from housekeeping loci, which apparently do not accumulate at inducible
genes. Finally, the turnover of RNA Pol II rather than its absolute levels
might be required for efficient activation of gene expression upon salt shock
[2]. Taken together, the dynamic of a gene expression response to stress is to
a great part dependent on cell physiology.
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La leptina es una hormona y citoquina placentaria que regula la
proliferacion, apoptosis ¢ inmunomodulacion durante el embarazo.
Previamente demostramos que el estradiol (E,) regula la expresion de
leptina placentaria a nivel transcripcional y hemos determinado que el
cAMP induce la transcripcion de leptina por distintas vias. Un andlisis in
silico del promotor del gen LEP mostr6 posibles sitios de union de CREB
en la region promotora de leptina responsable del efecto ejercido por E,.
El objetivo de este trabajo fue estudiar el rol de la activacion de la via de
cAMP en la expresion de leptina placentaria regulada por E, en células
BeWo y explantos de placentas humanas a término.

La expresion de las mutantes dominantes negativas CREBM y CREBK, en
las transfecciones transitorias, disminuyeron la actividad del promotor del
gen LEP inducida por E,. Asimismo CREB regularia la expresion basal de
leptina. Por otro lado la sobreexpresion de CBP produce un aumento en el
efecto de E, sobre la expresion de leptina.

Al utilizar los inhibidores de la via de PKA, H89 y SQ22536 vimos una
disminucion de la expresion de leptina mediada por E,, lo cual reforzaria la
idea de que el cAMP ejerce un efecto sobre la induccion de leptina por E,.
En transfecciones transitorias sobreexpresando HDAC, una histona
deacetilasa, se vido una disminucion en la accion de induccion de E,,
sugiriendo que las modificaciones de las histonas en el DNA podrian estar
influyendo en su accion.

Estos resultados proveen nuevas evidencias acerca de los mecanismos
por los cuales el E, regula la expresion de la leptina placentaria. Futuros
ensayos permitiran estudiar en detalle los complejos proteicos formados
entre en el promotor de leptina en respuesta a E,.
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The Hot1 transcription factor physically binds the
transcription co-activator Sub1l and is genetically
linked with the elongation complex Spt4/5
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Hyperosmotic stress response involves the transcription activation of
several stress response genes. The osmo-stress transcription factor Hotl
regulates the expression of several genes involved in glycerol biosinthesis,
and the presence of this transcription factor at their promoter is essential
to the recruitment of the RNApolll. The MAPK Hogl activates Hotl
and directs the RNApolll localization at these promoteres. But the
phosphorylation of Hotl by Hogl is not essential for Hotl functionality,
and other kinases, such as CK2, also regulate the transcription factor,
although their implications in stress response are still unclear. In this
work we provide new data about the physical interactions in wich Hotl
is involved after its activation. By Tandem Affinity Purification and ColP
we demonstrate that Hotl interacts with the transcription co-activator
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Subl and, moreover, that the recruitment of this protein to the promoter is
strongly dependent on the presence of the Hotl previously bound. Since
more physical interactions have been reported in this work between Hotl
and proteins involved in transcription elongation and post-transcriptional
control, and genetic interactions have been observed between Hotl and
Spt4/SptS complex, we propose that Hotl could have a role further than
transcription initiation.

P16r-19
Distribution of the RTS-disintegrin-coding RPLTN

gene across Reptilia
Raquel Sanz-Soler, Libia Sanz, Juan J. Calvete
Instituto de Biomedicina de Valencia (CSIC), Valencia, ES

Venoms of Viperinae (vipers) and Crotalinae (pitvipers) snakes contain
disintegrins, a broad group of small (40-100 amino acids), cysteine-
rich polypeptides, synthesized from short-coding mRNAs or released
into the venom by the proteolytic processing of PII-SVMP precursors.
Concomitant to the structural divergence of the disintegrin scaffold, a
restricted panel of B, and P, integrin inhibitory motifs has evolved at
the apex of a mobile 11-residue disulfide-closed loop protruding
14-17 A from the protein core. Most single-chain (long, medium-sized
and short) disintegrins express the RGD sequence, which represents
the basal integrin-binding motif and blocks the adhesive function of
integrins oP,, osP,, o.B,, a.p; and o,B;. The evolutionary path of
RGD-disintegrins, from the ancestral long disintegrins to the more
recently evolved short disintegrins, involved a reduction of the size of the
disintegrin fold, including the stepwise loss of pairs of cysteine linkages
and processing of the N-terminal region. Emergence of short KTS/RTS-
disintegrins in venoms from Eurasian vipers deviate from this canonical
neofunctionalization path of RGD-disintegrins. KTS/RTS-disintegrins
potently and selectively target the collagen I and IV binding integrin,
o,f,. Intronless KTS/RTS-disintegrin-coding genes (RPTLN) have
been amplified from a number of taxa across reptiles, including snakes
(Crotalinae, Viperinae, and Elapidae taxa) and lizards (Lacertidae and
Iguanidae), showing that genes encoding RTS/KTS disintegrin messages
existed long before the split of Lacertidae and Iguania. Now, we report
further evidence for the broad distribution of the RPTLN gene across
Reptilia. Our data provide strong support to the view of an independent
evolutionary history for the RTS/KTS and the RGD clades of short
disintegrins. A PCR-amplification study of the tissue distribution study
of the RPTLN mRNA indicates an uneven transcriptional profile in adult
lizard organs.

P16-20 (R16-2)
Toxic effects of tetrahydrofolate in ADH5

deficient cells

Isabel Tinoco Gago, Jose Ignacio Piruat Palomo, José Antonio Pérez
Simén, Ivan Valle Rosado

Instituto de Biomedicina de Sevilla (IBiS), Hospital Universitario
Virgen del Rocio/CSIC/Universidad de Sevilla, Sevilla, ES

Fanconi anaemia (FA) is a rare genetic disease characterized by
developmental and skeletal abnormalities, bone marrow failure and an
extremely high cancer predisposition. During the last years, an increasing
body of evidences have suggested that the FA pathway repairs DNA lesions
caused by reactive aldehydes. Formaldehyde has been proposed to cause
several types of DNA lesions, such us DNA adducts (hydroxymethylation
of dA and dG), inter or intrastrand crosslinks, and DNA protein crosslinks.
Formaldehyde readily reacts with tetrahydrofolate (THF) to form
N,,N,, methylene-THF (Me-THF). Me-THF is the active cofactor of
the thymidilate synthase (TS) enzyme. Cell survival assay showed that
cells lacking the FA pathway or ADHS (the formaldehyde detoxifying
enzyme) are sensitive to THF. ADHS deficient cells showed increased
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phosphorylation of the DNA repair marker H,AX (gamma-H,AX) upon
THF exposure. Moreover, FANCD2 was efficiently monoubiquitinated and
the CHK1 phosphorylation increased upon THF exposure, suggesting that
excess of THF blocked the replication process.

To confirm the THF-mediated DNA damage was dependent on the activity
of the TS, we performed 2 sets of experiments. First, we grew ADHS5 cells in
media containing an excess of nucleotides involved in the TS biochemical
reaction. In fact, ADHS cells grown in media supplemented with dUMP or
dCMP suppressed the THF mediated DNA damage. Similarly, addition of
the TS inhibitor 5-fluorouracil (5-FU) to ADHS5 cells also suppressed the
DNA damage response. Taken together, these data strongly suggest that
formaldehyde is able to react with THF to form Me-THEF, which increases
the activity of the TS. This TS hyperactivity imbalances the dNTPs pool
blocking the replication fork progression.

Additionally, incubation of ADHS cells with a DNA-Pk inhibitor partially
alleviated the accumulation of gamma-H,AX, suggesting that DNA-PK
aberrantly binds to double strand breaks formed during replication fork
blockage, corrupting the proper repair of the THF-mediated DNA lesions.

P16-21
Reprogramacion molecular en el diseno de
un nuevo tipo de fotorreceptor bacteriano

dependiente de la vitamina B,

JesUs Fernandez Zapata®, Marco Jost?, Maria del Carmen Polanco®,
Catherine L. Drennan®, S. Padmanabhan!, Montserrat Elias Arnanz®
!Instituto de Quimica Fisica Rocasolano, CSIC, Madrid, ES,
2Department of Chemistry, Massachusetts Institute of Technology,
Cambridge, MA, US, *Departamento de Genética y Microbiologia,
Area de Genética (Unidad Asociada al IQFR-CSIC), Facultad de
Biologia, Universidad de Murcia, Murcia, ES, *Departments of
Chemistry and Biology and Howard Hughes Medical Institute,
Massachusetts Institute of Technology, Cambridge, MA, US,
°Universidad de Murcia, Murcia, ES

Nuestros estudios sobre la regulacion de un promotor fotoinducible en la
bacteria Myxococcus xanthus nos han llevado a descubrir una nueva familia
de fotorreceptores bacterianos que utilizan 57””’”’-adenosilcobalamina
(AdoB,,) como cromoforo [1]. Los analisis in vivo e in vitro de la proteina
represora CarH en M. xanthus y en Thermus thermophilus pusieron de
manifiesto que, en la oscuridad, la union de AdoB,, a un dominio autéonomo
en CarH fomenta su tetramerizacion, facilitando asi su unién al DNA y
el bloqueo de la transcripcion; y que, en la luz, la fotolisis de la AdoB,,
desmantela la forma oligomérica de CarH, debilitando asi la union al DNA
y permitiendo la transcripcion [1]. Nuestras estructuras a alta resolucion del
complejo TtCarH-AdoB,, en su forma tetramerica en la oscuridad, tanto
libre como unido al DNA, y mondmerica en la luz, junto con el analisis
mutacional de residuos clave nos ha permitido desvelar la reprogramacion
molecular en CarH de: (i) una molécula tipicamente cofactora de enzimas
(AdoB,,) como sensora de luz; (ii) un modulo proteico de union a B,
tipicamente enzimatico como un modulo sensor de luz; (iii) un modulo de
unién a DNA tipicamente activador de la transcripciéon como un modulo
represor [2]. Estos descubrimientos amplian el papel biologico de la
vitamina B,, y aportan informacion sobre un nuevo modo de regulacion
génica dependiente de la luz y sobre la arquitectura y el mecanismo de
accion de una nueva clase de fotorreceptores.
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P16-22
The role of Moglp in the control of gene

expression
Paula Oliete Calvo, Susana Rodriguez Navarro
Centro de Investigacion Principe Felipe (CIPF), Valencia, ES

Regulation of chromatin by epigenetic modifications is a fundamental
step during the control of gene expression. Our work is focused on
factors that modify chromatin and their possible role in transcriptional
regulation. To gain insight into this field, we study how the multi-protein
chromatin modifying SAGA complex (Spt-Ada-Gen5 acetyltransferase)
participates in this process using S. cerevisiae as model organism.
This complex contains a deubiquitinase module (DUBm) formed by 4
proteins Susl, Ubp8, Sgfll and Sgf73, which regulates the transition
between transcription initiation and elongation by the deubiquitination
of histone H2B.

The Mog] protein has been described as a nuclear protein that interacts with
Ran, the Ras family GTPase that confers directionality to nuclear import
and export pathways. In this study, we report a strong genetic interaction
between mog! and several subunits from the DUBm and TREX2 complex.
Accordingly with its genetic interaction, mog/D mutant shows defects in
mRNA export and in histone H2B ubiquitination.

We aim to understand the possible role that Moglp might be playing
in transcription regulation and its functional link to SAGA and TREX2
complexes. Moreover, this protein has been proposed to be involved in
Brugada’s syndrome, an inherited cardiac condition produced by a loss of
the sodium channel function.

P16-23 (R16-3)
Mitochondria is a major regulator of nuclear gene

expression

Francisco José Iborra Rodriguez’, Raul Guantes®, Ricardo Neves®
ICentro Nacional de Biotecnologia (CNB-CSIC), Madrid, ES,
2Universidad Auténoma de Madrid, Madrid, ES, Center for
Neuroscience and Cell Biology, University of Coimbra, Coimbra, PT

Noise in gene expression is a main determinant of phenotypic variability.
Experimental evidence suggests that genome-wide cellular constraints
largely contribute to the heterogeneity observed in gene products. It
is still unclear, however, which global factors mostly affect gene
expression noise, and to which extent. Since eukaryotic gene expression
is an energy demanding process, we reasoned that differences in the
energy budget of each cell could determine gene expression differences.
Here, we quantify the contribution of mitochondrial variability (a
natural source of ATP variation) to global variability in gene expression.
We find that changes in mitochondrial content can account for ~50% of
the variability observed in protein levels. This is the combined result
of the effect of mitochondria dosage on transcription and translation
apparatus content and activities.

One of the reasons for such behaviour is that RNA pol II transcription rate
has a sensitive dependence on [ATP] but not on the concentration of other
nucleotide triphosphates. In such a way, cells with higher mitochondrial
mass, or higher total membrane potential, have a faster rate of RNA pol 11
transcription.

This trait has a large impact on alternative splicing, thus modulating both the
abundance and type of mRNAs as shows the transcriptome analysis of cells
with different mitochondria dosage. Then, using a simple mathematical
model where mitochondrial content simultaneously affects transcription
rate and splicing site choice can explain the alternative splicing data. The
results of this study show that mitochondrial content (and/or probably
function) influence mRNA abundance, translation and alternative splicing
which ultimately impacts on cellular phenotype.
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P16r-24
Mechanisms of regulation of ENAI expression in

response to alkaline pH: a quantitative study
Maria Lopez Malo’, Silvia Petrezsélyova', Lynne Yenush?, David
Canadell’, Joaquin Arifio*

TUAB - Instituto de Biotecnologia y Biomedicina, Cerdanyola, Barcelona,
ES, ?Universidad Politécnica de Valencia-CSIC, Valencia, ES

Environmental alkalization represents a stress situation to the yeast
Saccharomyces cerevisiae that results in an adaptive response involving
a wide remodeling of gene expression. The ENA! gene, encoding a Na®
ATPase essential for sodium detoxification, plays a key role in alkaline pH
tolerance. ENA1 is strongly induced in response to alkaline stress and this
transcriptional response is mediated by different pathways, such as those
mediated by Rim101, Snfl, and calcineurin. In response to calcium signal,
calcineurin dephosphorylates the transcriptional factor Crzl, promoting
its transition from cytosol to nucleus, where it binds to specific DNA
sequences (CDREs), activating ENAIgene expression. This process has
been well studied from a qualitative point of view. However, it has not
been addressed at quantitative level.

For this purpose we analyzed different parameters of cells exposed to
alkaline stress, such as pHi changes, the kinetics of Crzlcytosol-nucleus
transition and binding to CDREs of the ENA/ promoter, the kinetics of the
promoter activation and mRNA accumulation, and the amount of translated
Crzl and Enal, both in wild type and crzID strains. The assembled
data will serve to generate a mathematical model of the ENAJ complex
regulatory network under high pH stress and to evaluate the contribution of
the calcineurin pathway in this regulation.

P16-25
The structure of pre-mRNA modulates expression
of the mRNA biogenesis factor Sus1l

Ali AbuQattam®, José Gallego®, Susana Rodriguez-Navarro®
'Gene Expression and RNA Metabolism Laboratory, Centro de
Investigacion Principe Felipe, and Laboratory of Structural and
Computational Biochemistry, Facultad de Medicina, Universidad
Catdlica de Valencia, Valencia, ES,?Laboratory of Structural and
Computational Biochemistry, Facutad de Medicina, Universidad
Catdlica de Valencia, Valencia, ES, *Gene Expression and RNA
Metabolism Laboratory, CIPF, Valencia, ES

Susl is a conserved protein involved in chromatin remodeling and
mRNA biogenesis. Unlike most yeast genes, the SUSI pre-mRNA of
Saccharomyces cerevisiae contains two introns and is alternatively
spliced, retaining one or both introns in response to changes in
environmental conditions. SUS! splicing may allow the cell to control
Susl expression, but the mechanisms regulating this process remain
unknown.

An in silico analysis of SUSI pre-mRNA predicted the formation of two
RNA structures, one contained in the exon separating the two introns (E2),
and the other one in the downstream intron (12).

Using NMR spectroscopy, gel electrophoresis, UV denaturation
experiments and RNA modification experiments (SHAPE), we found
that 12 of SUS! formed a weakly-stable, 37-nucleotide stem-loop
structure containing the branch site near its apical loop and the 3’ splice
site after the stem terminus. The E2 structure was more complex, and
comprised a 79-nucleotide three-helix junction containing a structured
stem-loop.

Cellular assays revealed that modification of the I12 and E2 structures led to
splicing alterations and significantly impaired SUS! expression. This work
shows that pre-mRNA structure contributes to regulate the splicing of this
conserved eukaryotic protein.
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P16-26
Effects of perinatal exposure to bisphenol A on
dopamine receptors expression in the prefrontal

cortex of female rats

Beatriz Castro Bohérquez, Pilar Sdnchez Medina, Jeslis M. Torres
de Pinedo, Esperanza Ortega Sanchez

Department of Biochemistry and Molecular Biology, Faculty of
Medicine, University of Granada, Granada, ES

Early-life exposure to bisphenol A (BPA) affects brain organization and
behavior but the mechanisms involved are still unknown. Recent findings
regarding BPA neurotoxicity have indicated that this endocrine disruptor
produces brain region—specific changes in the dopamine (DA) system.
Prefrontal cortex (PFC) is a crucial locus for dopaminergic effects on
high-level cognitive functions such as planning, spatial working memory
and attention. In this work, we have investigated the effects of perinatal
exposure to BPA on D1- and D2-like family of DA receptors (DRs) in the
PFC of juvenile female rats. For this purpose, gestating Wistar rats were
treated with either vehicle or 10 pg of BPA/kg/day from gestational day
12 to parturition. Then, female pups were exposed from postnatal day 1
through day 21, when they were euthanized and RT-PCR experiments
were performed. Only the transcription of the most prevalent DR in the
PFC (Drdl) was slightly influenced by BPA treatment (1.5-fold increase
in transcription). Thus, our results suggest that BPA effects on female rat
brain and behavior might not due to alterations in the expression of DRs in
the PFC. Given the importance of DA neurotransmission for proper PFC
function, further work concerning other components of the DA system (e.g.
metabolizing enzymes and DRs-signal transduction pathways) are deeply
necessary.

P16-27
Drosophila and yeast elF5A translation elongation
factors are functional homologs involved in

formin expression

Verénica Mufioz Soriano', Tianlu Li?, Paula Alepuz?®, Nuria Paricio®
'Departamento de Genética and ERI Biotecmed, Universitat de
Valéncia, Burjassot, ES, ?Departamento de Bioquimica y Biologia
Molecular and ERI Biotecmed, Universitat de Valéncia, Burjassot, ES

elF5A is an essential and evolutionary conserved translation elongation
factor, which has been proposed to be involved in the translation of
proteins with consecutive prolines. In yeast, e[F5A is required for shmoo
formation, localization of polarisome components, induction of cell
fusion proteins and actin assembly. Moreover, it is also required for the
translation of Bnil, a proline-rich formin involved in polarized growth
during shmoo formation. Given the high evolutionary conservation of
both eIFSA and polyproline formins, we proposed that Drosophila
and yeast eIFSA were functional homologs. Drosophila elF5A was
previously shown to be involved in translation elongation, however, its
role in development and possible protein targets were yet to be elucidated.
Preliminary results obtained in our laboratory showed that elF5A
expression was regulated by Cabut (Cbt), a transcription factor involved
in dorsal closure (DC) during Drosophila embryogenesis. Interestingly,
this developmental process requires the assembly of an actin-rich cable in
cells forming the most dorsal region of the embryonic epidermis. In this
study, we found that knockdown of Drosophila eIF5A in the epidermis
resulted in defects during embryonic DC, which might be a direct
result of altered assembly of the actomyosin cable in epidermal cells.
Interestingly, our results also showed that e/FF54 knockdown caused a
significant reduction in the expression of Diaphanous (Dia), a Drosophila
formin required during DC. Phenotypic analyses of mutants in other
Drosophila formins indicated that only Dia seems to be involved in this
process. To evaluate whether Drosophila and yeast eIF5A are functional
homologs, we expressed Drosophila eIF5A in yeast mutant cells carrying
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a thermosensitive eIF5A and observed that growth and Bnil translation
efficiency were restored at restrictive temperature, thus confirming their
functional homology. Taken together, our results suggest that e[F5A-
dependent translation of formins regulates actin-based processes in
eukaryotes, such as polarized growth during shmoo formation in yeast
and DC during Drosophila embryogenesis.

P16-28
Effects of different ethanol-administration
regimes on mRNA and protein levels of steroid
5a-reductase isozymes in prefrontal cortex of

adolescent male rats

Pilar Sanchez Medina, Beatriz Castro Bohérquez, Esperanza Ortega
Sanchez, Jesus Manuel Torres de Pinedo

Departamento de Bioquimica, Biologia Molecular 3 e Inmunologia,
Facultad de Medicina, Universidad de Granada, Granada, ES

Underage drinking is a leading public health problem in developed
countries. An increasing proportion of adolescents consume alcoholic
beverages every weekend. Increased anxiety, irritability and depression
among adolescents may induce them to seek for the anxiolytic and rewarding
properties of alcohol. Allopregnanolone (AlloP) shares rewarding effects
of ethanol and modulates ethanol intake. The rate-limiting enzyme in the
biosynthesis of AlloP is steroid Sa-Reductase (50-R), which is expressed
as three isozymes, 50-R1, 50-R2 and 50-R3.

The aim of this work is to quantify the expression levels of 5a-R isozymes
in prefrontal cortex (PFC) of adolescent male rats after three different
regimes of ethanol administration. To achieve this goal, adolescent male
Wistar rats were administered ethanol (4 g/kg) or saline intraperitoneally
for one day (acute), for seven days (chronic) or every 72 hours for 14 days
(chronic intermittent). mRNA and protein levels of 5a-R isozymes were
measured by quantitative RT-PCR and Western blot, respectively.

Ethanol significantly increased mRNA and protein levels of 5a-R1, 50-R2
and 50-R3 after acute, chronic and chronic intermittent regime of ethanol
administration. The latter arises as a very interesting result because it
mimics the teenage drinking behavior.

P16-29 (R16-4)
La fosforilacion del factor de iniciacién de la
traduccion elF2 como pieza clave en la respuesta

celular al estrés
Juan José Berlanga Chiquero
Centro de Biologia Molecular Severo Ochoa (CSIC-UAM), Madrid, ES

El control de la traduccion de los ARN mensajeros a proteinas es crucial
para la respuesta a estrés en eucariotas, promoviendo una reprogramacion
de la sintesis de proteinas que permite a las células adaptarse y sobrevivir.
La fosforilacion del factor de iniciacion elF2 en la serina 51 de su
subunidad alfa es uno de los mecanismos mejor caracterizado de control de
la traduccion. Hay cuatro elF2alfa quinasas que responden especificamente
a distintas formas de estrés celular: HRI, PKR, GCN2 y PERK. El trabajo
llevado a cabo por nuestro laboratorio en los Gltimos afios ha arrojado luz
sobre la implicacion de estas quinasas en diferentes aspectos de la respuesta
a estrés: participacion de GCN2 en la respuesta celular frente a virus ARN,
como el virus Sindbis o el de la inmunodeficiencia humana tipo 1 (HIV-
1); la actividad de GCN2 y la fosforilacion de elF2 son esenciales en la
regulacion del ciclo celular en la levadura de fision Schizosaccharomyces
pombe; y la actividad de GCN2 es modulada por su interaccién con
proteinas celulares y virales. Por tanto, la actividad elF2alfa quinasa
parece ser una muy buena diana terapéutica para la lucha contra el estrés
ambiental y la enfermedad.

P16-30 (R16-1)
Cdk1-dependent activation of Cdc5 is required
for the FEAR-Cdc5 branch-mediated Cdc14

activation

José Antonio Rodriguez Rodriguez’, Soraya Jativa Jimenez', Ethel
Queralt Badia®

ICell Cycle Group, Cancer Epigenetics and Biology Program (PEBC),
IDIBELL, Hospitalet de Llobregat, Barcelona, ES, °Instituto de
Investigacion Biomédica de Bellvitge (IDIBELL), Hospitalet de
Llobregat, Barcelona, ES

To complete mitosis, Saccharomyces cerevisiae needs to activate the
mitotic phosphatase Cdcl4. Separase-dependent downregulation of
PP2A““*® at anaphase onset allows Cdk-dependent Netl phosphorylation
and Cdcl4 release. A number of additional proteins contribute to Cdcl14
regulation commonly included in two pathways, FEAR (Cdcfourteen early
anaphase release) and MEN (mitotic exit network).

Cdc5 Polo-like kinase was found as an important mitotic exit component.
However, the specific Cdc5 role in mitotic exit regulation and its involvement
in the Cdcl4 release remain unknown. Recently, an organization of the
FEAR network in three branches has been proposed: FEAR-Spol2,
FEAR-Espl and FEAR-Cdc5. Here we present new data confirming the
existence of the FEAR-Cdc5 independent branch and providing new insight
into the mechanism of how FEAR-Cdc5 contributes to the timely Cdc14 release.
We showed that Cdk-dependent Netl phosphorylation (part of FEAR-
Espl branch) is not required for Cdc5-induced Cdcl4 activation. Our
genetic and biochemical data support that Cdc5 has a parallel role
to MEN during anaphase, apart of regulating MEN activity through
Bfal phosphorylation. This MEN-independent Cdc5 function requires
activation by Cdk1-dependent phosphorylation of Cdc5. In addition, this
FEAR-Cdc5 branch requires not only previous Cdk1 activation but also
active separase to promote Cdc14 release from the nucleolus, suggesting
a cross-regulation of the different FEAR-branches.

P17. Regulaciéon metabélica /
Metabolic regulation

P17-1
Acyl-CoA synthetases 5 and 6 channel fatty acids
towards triacylglycerol synthesis for lipid droplet

biogenesis in starved cells

Ainara G. Cabodevilla®, Meritxell Asensio’, Fernando Picatoste’,
Albert Gubern?, Enrique Claro’

'Universitat Autonoma de Barcelona, Bellaterra, ES, “Universitat
Pompeu Fabra, Barcelona, ES

All pathways of fatty acid (FA) metabolism require the conversion of
FAs to acyl-CoA thioesters by acyl-CoA synthetase (ACS). There are
26 distinct ACS genes in the human genome, divided into 6 families
that reflect the chain length of their preferred substrate. It has been
hypothesized that ACS enzymes have dedicated roles, channeling acyl-CoA
products to particular metabolic fates. The human long-chain ACS
family (ACSL) consists of 5 members and handles fatty acids 12 to 20
carbons long, by far the most abundant in the main metabolic pathways.
Starvation-triggered formation of lipid droplets (LD) is a survival
response to stress, whereby cells recycle fatty acids, which serve a
structural role in membrane phospholipids, to synthesize triacylglycerols
(TAG) and use them as metabolic fuel through mitochondrial oxidation
[1,2]. This is different from LD biogenesis triggered by lipid availability
[3,4], with a storing purpose.
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We have hypothesized that, since they serve different physiological roles,
TAG synthesis to generate LD, either in starvation or after external lipid
availability, would be initiated by different ACSL isoforms. Using a
human glioma cell model, we show that synthesis of TAG and biogenesis
of LD induced by external lipid availability is sensitive to triacsin C, an
inhibitor of ACSL1, 3, and 4 that does not affect ACSL 5 and 6. In contrast,
synthesis of TAG and LD biogenesis in starved cells is completely resistant
to triacsin C. Further, down regulation of the expression of the different
ACSL isoforms point to ACSL 5 and 6 as those involved in fatty acid
activation leading to the biogenesis of LD in starved cells.
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La posibilidad de curacion del melanoma esta estrechamente ligada a la
precocidad del diagnéstico y extirpacion del tumor, ya que no existen
terapias eficaces capaces de mejorar la supervivencia de los pacientes con
melanoma metastasico. Sin embargo, el diagnostico actual basado en los
criterios histologicos de la biopsia contintia siendo problematico en un gran
numero de pacientes, siendo urgente la necesidad de identificar marcadores
moleculares objetivos que faciliten el diagnéstico y prondstico de esta
neoplasia. Hace décadas que se sabe que el metabolismo lipidico contribuye
al fenotipo transformado de las células tumorales. De hecho, las células
neoplasicas son capaces de cubrir la alta demanda de nueva membrana
celular requerida durante la tumorigénesis mediante la reactivacion de
la sintesis lipidica de novo, algo esencial para el crecimiento celular, la
proliferacion y la motilidad. Sin embargo, y dada la enorme complejidad
del metabolismo de lipidos —especialmente de los lipidos de membrana—,
se desconoce si la transformacion repercute por igual en todas o solo en
determinadas especies moleculares que, de ser asi, podrian convertirse en
marcadores de malignidad. Este trabajo representa una primera etapa en
la identificacion de metabolitos lipidicos de la transformacion neoplasica
de los melanocitos y de las redes metabolicas que se reprograman en este
particular proceso tumoral. Se ha realizado un analisis de los metabolitos
lipidicos por LC-MS/MS de varias lineas de melanoma, que nos ha
permitido identificar 185 especies moleculares comunes y las especies
mayoritarias con una representatividad que alcanza el 50% en algunos
casos y que constituyen un panel de candidatos a validar.

P17r-3 (R17-8)

Mechanisms of mitochondrial quality control
upon high respiration rates and stress in yeast
Alba Timén Gémez', Markus Proft?, M? Desamparados Pascual-Ahuir
Giner!

!Instituto de Biologia Molecular y Celular de Plantas (CSIC-UPV),
Valencia, ES, ?Instituto de Biomedicina de Valencia (CSIC), Valencia, ES

Mitophagy is a selective removal of damaged mitochondria to maintain

cell homeostasis. In yeast, this process has been investigated under
starvation conditions, for example stationary phase or N-starvation. Atg32
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was described under these conditions to be essential for mitochondrial
degradation [1]. Atg32 seems to recruit Atgl1 and Atg8 to the mitochondrial
surface, which leads to the import of mitochondria into autophagosomal
vesicles and finally their degradation in the vacuole [2,3].

Here, we study mitochondrial degradation of specific electron transport
complexes mediated by a high respiration rate and/or by specific organelle
damage caused by valinomycin. Valinomycin disrupts the mitochondrial
membrane potential by its affinity to potassium ions and inhibits cell growth
and oxygen consumption in respiratory medium at low concentrations. We
found that both the switch to partially or completely respiratory energy
sources and treatment with valinomycin causes the selective degradation
of respiratory complex I and I1I subunits. Moreover, valinomycin-mediated
mitophagy was detected by confocal microscopy earlier than starvation-
mediated mitophagy. We investigated the function of fission and fusion
machinery proteins and some mitochondrial proteases in the valinomycin-
mediated mitophagy. Interestingly, the loss of Atg32 function only
partially affected the respiratory complex specific degradation, while the
Atgll protein was absolutely required in this process. Moreover, Atgll
accumulates in foci close to the mitochondria shortly after valinomycin
treatment. Overexpression of Atgll causes mitochondrial localization
and increased complex I and III degradation, even in absence of Atg32
protein. Implications of these results for stress activated mitophagy will
be discussed.
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Hepatic lipid droplets (hLDs) play a central role in the hepatic lipid
metabolism. When the rate of extrahepatic lipid supply or the synthesis
of fatty acids by hepatocytes exceeds the rate of utilization (export or
catabolism), hLDs accumulate causing hepatic steatosis. Our aim in this
study was to investigate whether a relationship exist between hLD lipid
composition and metabolic and health markers in hepatic steatosis models.
For that purpose we analyzed the effect of two pro-steatotic stimuli (high
fat diet -HFD- and fasting) on wild type (WT) mice and leptin deficient
(ob/ob) obese mice. Both HFD and fasting decreased serum transaminases.
They also decreased serum cholesterol levels, and increased the
HDL/total cholesterol ratio. The effects on ob/ob mice were higher than
in WT. Regarding hepatic steatosis, the increase in hLD-associated lipid
levels was much stronger in fasted animals than in HFD-fed animals, and
was mainly due to the increase in triglyceride content. In obese mice this
increase was accompanied by an enrichment of hLDs with perilipin-2,
which has been implicated in the prevention of lipolysis in hLDs. In ob/ob
mice HFD also caused a decrease of the molar percentage of cholesteryl
ester in hLDs. Our results suggest that HFD feeding affects the cholesterol
metabolism of ob/ob mice with little effect on TG metabolism. Lowered
cholesterol storage in hLDs could underlie the beneficial effects of HFD on
obese hepatic health caused by the substitution of carbohydrates with fat.

Funded by the Basque Country Government (IT-336, SA-2010/00050) and
the UPV/EHU (UFI11/20).
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de las levaduras vinicas
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Uno de los eventos clave en la historia evolutiva de la levadura
Saccharomyces cerevisiae fue su domesticacion hace unos 15000 afos
para la produccion de alimentos como el vino. En estas condiciones se
origind la subpoblacion de cepas vinicas de S. cerevisiae, un grupo de
cepas genéticamente homogéneo que tiene caracteristicas especificas
necesarias para la produccion de vino como la resistencia a sulfito. En este
trabajo hemos encontrado un cambio genético que fue clave en el origen
de las cepas vinicas. Se trata de una conversion génica en el gen ADH2
que codifica la enzima alcohol deshidrogenasa. Hemos observado una
recombinacion especifica en las cepas vinicas entre la ADHI y la ADH2
que genera un cambio en la Km de la Adh2p vinica. De esta forma, la
Adh2p vinica, cuya afinidad por el etanol es mayor para el acetaldehido
que en la Adhlp en la mayoria de cepas, se convierte en un enzima mas
parecido a la Adhlp, dedicado a la produccion de etanol. Asimismo, hemos
observado que esta enzima, esta presente durante las primeras fases de la
fermentacion vinica en mosto natural, de forma que puede contribuir a la
produccion de etanol. También hemos observado que, comparando cepas
con el mismo fondo genético con un alelo ADH?2 vinico y uno no vinico,
la cepa con ADH? vinico es capaz de mejorar la cinética de fermentacion
vinica en mosto natural. Ademas, hemos calculado el coeficiente de
seleccion que implica esta conversion génica de ADH?2, obteniendo un
valor muy elevado que subraya la gran ventaja evolutiva que supuso la
aparicion de este alelo. Por tanto, estos datos revelan que la conversion
génica de ADH?2 ha sido un cambio clave en el origen de las levaduras
vinicas durante el proceso de domesticacion.

P17-6
SND1 impairs cholesteyl ester metabolism in rat

hepatoma cells
Hiart Navarro Imaz, Yuri Rueda Estévez, Olatz Fresnedo Aranguren
UPV/EHU, Leioa, ES

Staphyloccocal nuclease and Tudor domain containing SNDI1 is an
evolutionarily conserved protein. Its function has not been fully elucidated
yet but it is considered a multifunctional protein participating, among
others, in mRNA metabolism, gene transcription and lipid metabolism,
the latter being the main area on which our group is focused. Recently we
carried out some lipidomic analyses of McA RH777 rat hepatocarcinoma
cells stably overexpressing SND1 (McA-snd), which suggested a role
of SND1 in cholesterol management. It is well known that cholesteryl
ester (CE) metabolism plays an active role in the cellular trafficking
and secretion of cholesterol, and the relationship between intracellular
content of CE and tumour malignancy has been broadly investigated.
In this line of work we have tried to identify the role of SNDI in CE
metabolism of hepatocarcinoma cells. SND1 capacitates rat hepatoma
cultures to overaccumulate CE. Metabolic labelling using radioactive
lipogenic substrates in cultures treated with the inhibitor of cholesterol
esterification Sandoz58035 demonstrate a higher potential for cholesterol
storage due to SND1 overexpression. Filipin-based cytochemical staining
of McA-snd and control cultures showed a more efficient cholesterol
mobilization from CE stores in order to replenish plasma membrane
cholesterol after sequestration by hydroxypropyl-b-cyclodextrin. All the
results are backed up by the expression profile analysis. This study reveals
that long-term SND1 expression has an impact on the CE metabolism

of hepatocellular carcinoma which underscores the physiopatological
importance of this protein.

Funded by the Basque Country Government (IT-336, SA-2010/00050) and
the UPV/EHU (UF111/20).

P17m-7
Insulin regulation of PFKFB3: a key gene

in cancer metabolic reprogramming
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PFKFB3 is an homodimeric bifunctional enzyme, belonging to the
family  of  6-phosphofructo-2-kinase/fructose-2,6-bisphosphatases,
that controls the conversion of fructose-6-phosphate to fructose-2,6-
bisphosphate (Fru-2,6-P,).This metabolite is important for the dynamic
regulation of glycolytic flux by allosterically activating the rate-limiting
enzyme of glycolysis phosphofructokinase-1 (PFK-1). Cancer cell lines
produce markedly elevated levels of Fru-2,6-P, when compared to non-
malignant cells and it has been shown that PFKFB3 is highly expressed
and regulated by HIF-lo, Akt, p38 and PTEN, and required for the
survival and growth of multiple cancer types. In the present study we
investigate the mechanism by which the expression of PFKFB3 gene is
regulated by insulin in human colon adenocarcinoma (HT29) cell line.
We demonstrate that the effect of insulin on Fru-2,6-P, concentration
correlates with changes in PFKFB3 phosphorylation state. Moreover,
siRNA experiments confirm that PFKFB3 expression also contributes to
the increase in Fru-2,6-P, concentration induced by insulin. Then, we
focus on the signalling cascades activated by insulin in HT29 cells using
specific inhibitors of MAPK to analyze, at molecular level, the kinase
pathway responsible of PFKFB3 regulation. We report here that insulin
produce a significant induction of PFKFB3 mRNA in HT29 cell line and
this induction is dependent on the PI3K/Akt pathway. Furthermore, our
study reveals a 29nt sequence located at-1279 and -1288 in the PFKFB3
promoter that is implicated in the induction of PFKFB3 in response to
insulin. Taken together, these results suggest a multimodal mechanism of
insulin affecting PFKFB3 transcriptional regulation and kinase activation
by protein phosphorylation, resulting in an increase in Fru-2,6-P2
concentration and stimulation of glycolysis in cancer cells.

This work was supported by FIS (P113/00096) and Fondo Europeo de
Desarrollo Regional (FEDER).
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Type 2 diabetes mellitus is a complex metabolic disease that involves
abnormalities in both peripheral insulin action and insulin secretion by
pancreatic beta cells. There are many proteins involved in insulin resistance
and one of the most important is the insulin receptor (IR). Our laboratory
has generated iLIRKO mice (inducible Liver Insulin Receptor KnockOut)
that develops type 2 diabetes in a very similar way to what happens in
humans. Moreover, previous experiments in our laboratory found that
IRA isoform, but not IRB, plays a direct role in the regulation of basal
glucose uptake through its specific association with endogenous glucose
transporters (GLUT1/2) in murine hepatocytes.

With this background, we hypothesized that the expression of IRA in
iLIRKO mice using AAVs (Adenoassociated virus) as a gene therapy
approach could be a good option in order to reverse the diabetic phenotype.
Thus, reconstitution of iLIRKO with IRA in the liver might increase
glucose consumption, ameliorate hyperglycaemia and therefore impair the
compensatory mechanisms through beta cell hyperplasia/hypertrophy that
finally lead to beta cell failure.

Recombinant hepatospecific AAVs containing IRA or IRB transgene
were constructed. 20-week-old mice were injected intravenously with the
corresponding AAV. The reversion of the diabetic phenotype was assessed
by glucose and insulin tolerance tests, Insulin plasma levels were also
measured by ELISA.

The expression of IRA, but not IRB, was able to restore glucose tolerance
and reverted insulin resistance about 8 weeks after the treatment. Moreover,
plasma insulin levels were recovered in IRA-injected iLIRKO mice as
compared with IRB-injected mice.

In conclusion, our data demonstrate that the expression of IRA by gene
therapy improves hyperglycemia by promoting an increased glucose
uptake by the liver. The decrease on glucose plasma levels ameliorates the
compensatory hyperinsulinemia that finally lead to beta cell failure and
overt diabetes. Therefore, hepatic expression of IRA could be a therapeutic
approach for type 2 diabetes treatment.

P17-9
Role of a-SNAP on glucose homeostasis: insights

from an in vivo model

Maria Paz Miré Pino!, Melisa Aravena?, Cristian Fernandoi®, Tomas
Contreras®, Luis Federico Batiz*
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Valdivia, CL, ?Universidad Austral de Chile, Isla Teja, CL, *Programa
de honor Escuela de Medicina, Universidad Austral de Chile, Isla
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a-SNAP (soluble NSF attachment protein alpha) is a key component of
the SNARE-mediated membrane fusion machinery. In addition to this
canonical (NSF-dependent) role, in last years it has been described other
novel functions independent of its interaction with NSF (non-canonical
roles), including modulation of AMPK activity. /n vitro studies have
associated the canonical role of a-SNAP to insulin secretion; however,
the role of a-SNAP in glucose homeostasis in vivo is unknown. Deletion
of the gene encoding for a-SNAP (Napa) in mice is lethal at early
embryonic stages, but the naturally occurring hyh (hydrocephalus with
hop gait) missense mutation of Napa causes an autosomal recessive
disorder characterized by defects in brain development and neurological
abnormalities, poor body weight gain, and infertility. This hyh phenotype
has been associated with reduced amounts of the mutant (M105I)
a-SNAP protein in different organs and intrinsic functional defects. Our
goal is to determine the role of a-SNAP on glucose homeostasis in vivo,
focusing on its participation in pancreatic beta-cell insulin release. We
have performed physiological tests including determination of basal
blood glucose and insulin levels, intraperitoneal glucose/insulin tolerance
tests (IPGTT/IPITT) in fasting and postprandial states. In addition,
morphometric and immunofluorescence studies of pancreatic islets have
also been achieved. Most physiological studies show no significant
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differences between wild type and mutant mice; however, IPGTT showed
increased glucose levels in mutant animals at early stages. Interestingly,
histological results showed a larger pancreatic endocrine and beta-
cell volume in hyh mutants compared to WT animals, suggesting a
compensatory effect. We are currently evaluating the consequences of
M1051 mutation on canonical and non-canonical roles of o-SNAP and
beta-cell function in primary islets cultures. Our results highlight the
physiological role of oo ~SNAP on glucose homeostasis and would help
to better understand the pathogenesis of glucose related diseases and
conditions.

P17-10
Implicacién de los factores de transcripcion
E2F1 y E2F2 en las complicaciones metabélicas

asociadas a obesidad
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Gémez-Santos?, Ainhoa Iglesias®, Ana Zubiaga®, Patricia Aspichueta’
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La obesidad es un factor de riesgo para el desarrollo de carcinoma
hepatocelular (CHC). El CHC puede derivar de la enfermedad del higado
graso no alcoholica, que la padecen el 70-80% de pacientes con obesidad.
E2F1, ademas del ciclo celular, modula el metabolismo oxidativo en tejido
adiposo, pero se desconoce su implicacion en el hepatico. Tampoco existe
informacion sobre el rol de E2F2 en la regulacion metabdlica asociada
a obesidad. El objetivo fue investigar el papel de E2F1 y E2F2 en las
complicaciones metabolicas hepaticas y organicas asociadas al desarrollo
de obesidad.

Se utilizaron ratones macho E2F17, E2F2” y sus controles (WT),
alimentados con dieta normal o rica en grasa (HFD) durante 10 o 30
semanas. Se realizaron curvas de tolerancia a glucosa e insulina y analisis
de parametros séricos. Se midié el contenido hepatico lipidico y la
secrecion de triglicéridos (TG).

La HFD no provocé aumento del peso corporal ni del tejido adiposo en
ratones E2F17" alimentados durante 10 semanas con HFD, pero si lo hizo
en aquellos expuestos 30 semanas. Dichos parametros no se alteraron en
ratones E2F2"", aunque la ingesta fue mayor que en los WT. La resistencia
a insulina inducida por la HFD se mantuvo en ratones E2F17y E2F27,
Sin embargo, la concentracion sérica de cuerpos cetdnicos, indicativa de
la oxidacion lipidica hepética, incrementd en ratones E2F1™ alimentados
con HFD y permanecié invariable en los E2F2”. La carencia en E2F1 o
E2F2 confirid, en distinto grado, resistencia al desarrollo de esteatosis
por la HFD. Ademas, en ratones E2F2” no se produjo el descenso en la
concentracion hepatica de fosfolipidos asociado a la HFD.

En conclusion, E2F1 y E2F2 estan implicados en la regulacién metabdlica
hepatica y organica asociada al desarrollo de obesidad.
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CD36: mas que un transportador de acidos
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En la enfermedad de higado graso no alcohdlica, la sobreexpresion
hepatica de CD36 se correlaciona positivamente con resistencia a insulina,
hiperinsulinemia y aumentada esteatosis. El estrés de reticulo endoplasmico
(RE) es un proceso implicado en la progresion de la enfermedad hepatica y
un inductor de resistencia a insulina, pero se desconoce si CD36 desempeiia
algun papel en la activacion de este proceso. El objetivo fue definir si existe
alguna interrelacion entre CD36, la generacion de estrés de RE en higado y
los cambios metabolicos asociados.

Para ello, se sobreexpresdo CD36 en hepatocitos de raton y se administrd
tunicamicina, como inductor de estrés, a ratones deficientes en CD36
(CD36-KO) y a sus controles. Se analiz6 la expresion de proteinas
implicadas en la respuesta de proteina mal plegada, la concentracion
hepatica de lipidos y los flujos metabdlicos que regulan su
disponibilidad.

La sobreexpresion de CD36 en hepatocito indujo la activacion de estrés
de RE, el aumento en el nivel de calcio intracelular y el descenso en el
contenido en ATP. Ademas, provocé el incremento en la esterificacion
lipidica y secrecion de solubles acidos, reflejo principalmente de la beta
oxidacion. Aunque sorprendentemente la falta de CD36 en ratones estaba
asociada a cierto grado de estrés de RE, la administracion de tunicamicina
indujo menos estrés pero mayor incremento de la esteatosis y esterificacion
lipidica asociada, asi como de los niveles de calcio intracelular y secrecion
de cuerpos cetonicos en comparacion con los controles.

Como conclusion, para mantener la homeostasis de RE y el estado
metabolico del hepatocito se requiere que CD36 se exprese en
concentraciones normales. Tanto su exceso como su defecto conllevan la
activacion de estrés de RE y del catabolismo lipidico.
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TP53-independent modulation of TIGAR
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Metabolic reprogramming is essential for growth, proliferation and
dissemination of tumor cells. Neoplastic cells maintain high glycolytic flux
even in the absence of oxygen, the so-called Warburg effect, in order to
satisfy their increased energetic and anabolic needs. One of the key enzymes
involved in this phenotype is 6-phosphofructo-2-kinase/fructose-2,6-
bisphosphatase (PFK2-FBPase-2), encoded by the PFKFB 1-4 genes, which
produces fructose-2,6-bisphosphate (Fru-2,6-P2), the main positive allosteric
regulator of the glycolytic enzyme phosphofructokinase-1 (PFK-1). TP53-
Induced Glycolysis and Apoptosis Regulator (TIGAR) is a bisphosphatase
enzyme that converts Fru-2,6-P2 to fructose-6-phosphate, thus inhibiting
glycolysis and triggering glucose-6-phosphate to the pentose phosphate
pathway to enhance antioxidant mechanisms in cancer cells. TIGAR is
expressed in a wide range of tumors, many of which lack TP53 expression.
Therefore, it is interesting to identify other transcription factors that can
modulate TIGAR expression in cancer cells.

We are working with several stimuli causing oxidative stress such
as inflammatory and oxidant molecules, as well as with metabolic
alterations that trigger reactive oxygen species such as PFKFB3
inhibition. Combining experiments with TP53-mutated cell lines such as
Jurkat and HeLa cells, and with TP53-wild type cells such as MCF7, we
have identified antioxidant molecules that increase TIGAR protein levels
in the absence of the tumor suppressor gene. We are now investigating the
signalling pathways and transcription factors involved in this modulation.
Besides, we are interested in the phenotypic effects of TIGAR activity,

so we study the metabolic consequences of TIGAR modulation in tumor
and non-tumor cell lines.

In conclusion, we are trying to understand the transcriptional modulation
of TIGAR independently of TP-53 and the results obtained at the moment
suggest some molecular pathways that could be implied.

This work is supported by FIS (PI13/0096) and Fondo Europeo de
Desarrollo Regional (FEBER). With the support of the Secretariat
of Universities and Research, Ministry of Economy and Knowledge,
Government of Catalonia.
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Progression towards metastasis is initiated by a cellular process known as
epithelial-mesenchymal transition (EMT) and followed by the participation
of a minority of malignant cells known as tumour-initiating cells (TICs).
Using a well characterized clonal neoplastic cell subpopulations displaying
stable and distinct EMT or TICs phenotypes, and combining physiologic
and multi-omic measurements with a novel model-driven genome
scale metabolic network reconstruction analysis we have characterized
differential key features in their metabolic reprogramming with potential
clinical implications.
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Characterization of changes in endothelial cell
metabolism upon angiogenic activation using

fluxomics and in vitro angiogenic assays
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In order to survive and invade to other tissues, solid tumours recruit
blood vessels by activating angiogenesis in endothelial cells. The tumour
cells release different factors under conditions such as hypoxia and low
nutrient availability and the endothelial cells respond by increasing
their rate of proliferation and migration to form blood vessels. One
of the important reasons for these changes in the endothelial cells is
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related to the reprogramming of their metabolic pathways, as seen in
tumour cells. And an anti-angiogenic strategy targeting these metabolic
pathways and enzymes associated with the reprogramming, downstream
of ‘angiogenic switch’, has been under study. Previous work in our
group demonstrated that inhibiting the key enzymes of some metabolic
pathways reduced Human Umbilical Vein Endothelial Cells (HUVEC)
viability and migration. In this regard, the present work attempts to
characterize the central carbon metabolism of HUVEC, involving the
study of its metabolic profile under different substrate conditions, and
in particular, upon activation by Vascular Endothelial Growth Factor
(VEGF), one of the main growth factors required for angiogenesis. The
effects in cell proliferation and migration due to the induced micro-
tumorous conditions are also noted. The different aspects of the study
such as the enzyme activities, tracer-based metabolic pathway analysis,
analysis of biochemical concentration changes and cell biology helps
in better understanding of the tumour angiogenic environment. These
studies would help us in understanding the metabolic flux redistribution
following angiogenic activation of endothelial cells and would enable
to find key points that could target endothelial cell proliferation and
migration.

This work was supported by funds of European Commission METAFLUX
(Marie Curie FP7-PEOPLE-2010-ITN-264780), Spanish Government
and European Union FEDER (SAF2008-0016)4; RTICC-ISCIII Spanish
Government and European Regional Development Fund (RD06/0020/0046),
and Generalitat de Catalunya (2009SGR-1308 and Icrea Academia award
2010 granted to M. Cascante).
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Calorie restriction (CR) is a nutritional intervention that exerts multiple
beneficial effects on health, including the prevention and amelioration
of metabolic pathologies, such as insulin resistance and type 2 diabetes.
White adipose tissue (WAT) plays a central role in the regulation of
glucose homeostasis, owing to its endocrine and lipid-storing functions.
However, besides the dramatic effects that CR has on adipose mass, little
is known about the major cellular processes affected by CR in WAT.
To unravel the major gene networks and cellular processes regulated
by CR in white adipocytes, we first compared the expression profile of
WAT from mice subjected to a 40% CR during 16 weeks and mice fed
ad libitum. Gene enrichment analysis revealed mitochondrial biogenesis
as one of the most relevant up-regulated processes by CR in WAT.
CR dramatically increased mitochondrial gene expression, which was
accompanied by an increase in the expression of coactivators PGC-1a
and PGC-1p. To determine to which extent CR-induced mitochondrial
biogenesis was dependent on PGC-1s, we generated a tissue-specific
knockout mouse in which the expression of PGC-1a and PGC-1 were
simultaneously ablated in adipose tissues (PGCla/B-FAT-DKO mice).
WAT of PGClo/B-FAT-DKO mice fed ad libitum with a diabetogenic
diet exhibited reduced expression of mitochondrial genes, decreased
mitochondrial protein levels and impaired mitochondrial respiratory
capacity. Moreover, mice lacking PGC-1s failed to increase mitochondrial
biogenesis and oxidative function in response to CR. Although enhanced
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oxidative metabolism in WAT and other tissues has been associated with
improved glucose homeostasis, we found that PGClo/p-FAT-KO mice
normally responded to CR by improving glucose tolerance and insulin
sensitivity. Our results demonstrate that PGC-1 coactivators are the
principal mediators of CR-induced mitochondrial biogenesis in WAT.
Moreover, we show that mitochondrial biogenesis and full oxidative
function in WAT is not required for the beneficial effects of CR on
glucose homeostasis.

P17-16
Homocysteine treatment alters redox capacity

of both endothelial and tumor cells

Elena Diaz-Santiago’, Luis Rodriguez-Caso’, Casimiro Cardenas?,
José J. Serrano!, Ana R. Quesada®, Miguel Angel Medina Torres®
"Universidad de Mélaga, Andalucia Tech, Departamento de
Biologia Molecular y Bioquimica, Facultad de Ciencias, Malaga,
ES, ?Research Support Central Services (SCAI) of the University
of Mélaga, Mélaga, ES, *Universidad de Mélaga, Andalucia Tech,
Departamento de Biologia Molecular y Bioguimica, Facultad

de Ciencias, e IBIMA (instituto de Biomedicina de Mélaga),
Maélaga. Unidad 741, CIBER de Enfermedades Raras (CIBERER),
Mélaga, ES

Homocysteine is a non-proteinogenic amino acid playing key roles in
two interconnected metabolic pathways, namely, the activated methyl
cycle and the linear trans-sulfuration pathway that allows the conversion
of methionine to cysteine. A dysregulation of intracellular homocysteine
metabolism could yield an increased export of this amino acid, leading
to hyperhomocysteinemia, which has been associated with an increased
risk of cardiovascular diseases. In spite of decades of experimental
effort, there is no definitive consensus on what could be the molecular
mechanisms whereby hyperhomocysteinemia could contribute to
cardiovascular disease. The redox active nature of homocysteine has
favored the idea of an induction of oxidative stress as the underlying
mechanism of homocysteine toxicity. In contrast, homocysteine can also
behave as an anti-oxidant. The present work is aimed to further analyze
the capacity of homocysteine to modulate the redox capacity of both
endothelial and tumor cells.

Our experimental work is supported by grants BIO2014-56092-R
(MINECO and FEDER) and P12-CTS-1507 (Andalusian Government and
FEDER) and funds from group BIO-267 (Andalusian Government). The
“CIBER de Enfermedades Raras” is an initiative from the ISCIII (Spain).
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La expresion de UCP-1 en el BAT aumenta con
el frio en ratones heterocigotos para la expresion

de la enzima tiroxina hidroxilasa
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ICentro de Investigaciones Bioldgicas (CIB, CSIC), Madrid, ES,
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CSIC-UAM). CIBER de Diabetes y Enfermedades Metabdlicas
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El tejido adiposo marron (BAT: brown adipose tissue) es un tejido altamente
inervado e irrigado y es el responsable de la respuesta adaptativa al frio,
activando la termogénesis.La produccion de calor en el BAT es posible
gracias a la activacion de la proteina desacoplante mitocondrial (UCP-1)
a partir de los acidos grasos generados por la lipolisis. Dicha activacion
en respuesta al frio, estd mediada por el incremento en la liberacion de
noradrenalina por el sistema nervioso simpatico.
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Hemos estudiado el efecto de la exposicion al frio sobre el BAT de
los animales heterocigotos para tirosina hidroxilasa (TH), enzima
limitante de la ruta de la sintesis de catecolaminas. El analisis mediante
inmunohistoquimica y Western blot confirmé la menor expresion de TH
en el BAT de dichos ratones. La medida de catecolaminas por ELISA,
mostré un menor contenido de dopamina y noradrenalina en el BAT de
los animales TH+/- en respuesta al frio. Sin embargo, el aumento de la
expresion de UCP-1 por qRT-PCR tras 6 h de exposicion a 4°C, no se vio
alterado respecto a los animales controles.

Estamos analizando los mecanismos compensatorios que permiten una
expresion semejante de UCP-1 en los ratones TH+/- a pesar de la menor
expresion de TH en comparacion con los controles. Otro tejido diana
importante en la termogénesis es el iWAT (inguinal white adipose tissue). Su
estudio en los ratones TH+/- esperemos nos aporte datos sobre la importancia
de las catecolaminas en el browning que ocurre en dicho tejido tras la
exposicion al frio.

P17m-18
Adaptaciones morfoldgicas y funcionales
de la célula alfa pancreatica en un modelo
de obesidad

Beatriz Merino Antolin, Paloma Alonso-Magdalena, Monica Lluesma,
Patricia Neco, Alejandro Gonzélez, Laura Marroqui Esclapez, Marta
Garcia-Arévalo, Angel Nadal Navajas, lvan Quesada Moll
Universidad Miguel Hernandez. Instituto de Bioingenieria, Elche, ES

Existen numerosos estudios que asocian de manera clara la obesidad con
el riesgo de padecer diabetes mellitus de tipo 2 (DMT2). La obesidad esta
frecuentemente asociada a un cuadro de resistencia a la insulina. Para
compensar esta situacién y mantener los niveles de glucosa plasmatica
dentro del rango de valores fisiologicos, la célula beta pancreatica sufre
una serie de adaptaciones morfofuncionales, encaminadas a aumentar los
niveles de secrecion de insulina. Sin embargo, poco se sabe de lo que ocurre
con la célula alfa pancreatica, secretora de la hormona contrareguladora de
la insulina, el glucagon.

En el presente estudio, hemos establecido un modelo de obesidad en
ratones inducida por dieta rica en grasa durante 12 semanas. En relacion
a la homeostasis de la glucosa, se caracteriza por presentar altos niveles
de insulina plasmatica para mantener una situacion de normoglucemia. En
estas condiciones, hemos caracterizado a nivel morfologico y funcional las
adaptaciones que sufren las células alfa pancreaticas.

Los ratones obesos presentan una clara hipoglucagonemia. El estudio
in vitro mostré que la liberacion de glucagén a niveles bajos de glucosa
y el contenido de la hormona en los islotes pancreaticos se encontraban
disminuidos. Ademas, al estudiar los parametros morfologicos, observamos
que presentaban hipotrofia de las células alfa, asi como una reduccion del area
pancreatica ocupada por células alfa. También observamos una disminucion
en la proliferacion, acompafiada de un aumento en la apoptosis.

Nuestros resultados indican que existe una adaptacién compensatoria en
células alfa durante los estadios prediabéticos asociados a obesidad que
pueden suponer factores importantes a tener en cuenta en la progresion de
la diabetes de tipo 2.
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Ghrelin modulates GABA metabolism and

reduces its release: implication of CPT1A
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Ghrelin is essential to control feeding and glycemia. It modulates
neuropeptides in arcuate hypothalamus, but little is known about its effect
on classical neurotransmitters. We assessed if ghrelin affects glutamate
and GABA release and if carnitine palmitoyltransferase (CPT) 1A, a
downstream ghrelin effector, is also involved in this action.

Ghrelin effect on glutamate and GABA release was assessed at 0 mM,
5 mM and 25 mM glucose in primary cortical neurons (CTX). Etomoxir, a
CPT1A inhibitor, was used to reverse this effect in CTX and hypothalamic
N41 cell line. Amino acid neurotransmission genes were studied using
qPCR in both cultures. Moreover, CTX and N41 were infected adenovirally
with a permanently active CPT1A mutant isoform to study its effect on
ghrelin-modulated genes.

Ghrelin reduces GABA release in CTX at 5 mM glucose and etomoxir
restores it. In contrast, N41 does not respond to depolarization. Ghrelin
produces an increase in mRNA of CPT1A, GADs, VGAT and GABA
shunt genes, both in CTX and N41 neurons. Etomoxir reversed these
changes, mainly in N41. CPT1AM overexpression modulated the mRNA
of the aforementioned genes with a similar pattern to the ghrelin treated
cells.

Ghrelin reduces GABA release in cortical neurons, pretreated with a
glucose concentration similar to physiological CSF glucose. This effect
may be mediated by CPT1A, since etomoxir restores this reduction and
its overexpression presents a similar neurotransmission genes mRNA
pattern to the observed after treatment with ghrelin. Further research
is needed to assess the differential effect of ghrelin in cortex and
hypothalamus.

P17-20
Identification and immunolocalization of
enzymes involved in the catabolism of melatonin

in the ram genital tract

José A. Cebrian Pérez', Ana Elena Gaspar Torrubia', David Aguilar
Recarte!, Melissa Carvajal Serna?®, Lucia Calleja Rodriguez', Marta
Gonzalez Arto', Rosaura Pérez Pé', Jaime Cardozo Cerquera®, Maria
Teresa Muifio Blanco®, Adriana Casao Gascén'

!Departamento de Bioquimica y Biologia Molecular y Celular -
IUCA, Facultad de Veterinaria, Zaragoza, ES, *Laboratorio de
Microbiologia Molecular, CORPOICA, TIBAITATA, Bogota, CO

Melatonin is an ancient molecule, which is involved in many
physiological functions, among them, its implication in reproductive
processes stands out. An important role has been assigned recently
to this hormone on the male reproductive tract, probably due to its
possible beneficial effects over sperm quality and maturation. We
have recently reported both seasonal and daily variations of melatonin
levels in ram seminal plasma, and the existence of MT1 and MT2 in
mammal’s sperm. The obtained data support the hypothesis of the
existance of a specific metabolism for this hormone in ram genital tract.
We are focused in the knowledge of the possible existance of a specific
melatonin metabolism in the male genital tract. We have obtained
preliminary results by western-blot, q-PCR and immunochemistry
showing the presence of the two main melatonin biosynthetic enzymes
(N-Acetylserotonin O-methyltransferase [ASMT] and Aralkylamine
N-acetyltransferase [AANAT]). Furthermore, the existence of the
catabolic enzymes Myeloperoxidase (MPO) and Indoleamine-pyrrole
2,3-dioxygenase (IDO) has also been detected. These results show that
testicle, seminal vesicles, deferent duct and epididymis are implied in
melatonin metabolism. The immunohistochemistry assays revealed that
the testicle could be majority responsible of melatonin seminal plasma
presence.

Supported by: AGL2013-43328-P and AGL DGA/A26-2013-FSE.
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La inhibicion de la mevalonato difosfato
descarboxilasa en la biosintesis del colesterol
reduce el acervo de desoxirribonucleétidos

e induce estrés replicativo
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La biosintesis de colesterol esta estrechamente ligada a la proliferacion celular.
Asi, las células requieren ciertos isoprenoides no esteroles para progresar
de G1 a S en el ciclo celular, al tiempo que el colesterol es estrictamente
necesario para la citocinesis. La mevalonato difosfato descarboxilasa (MVD)
es una enzima de caracteristicas Unicas que cataliza la sintesis de isopentenil
difosfato, con el consumo de ATP. En este trabajo hemos estudiado los efectos
del fluoromevalonato (Fmev), un inhibidor competitivo de la MVD, sobre la
proliferacion y el ciclo celular en células HL-60 y MOLT-4, deficientes de p53.
A las dosis empleadas, dicho inhibidor no bloque6 la sintesis de colesterol
aunque increment6 fuertemente la concentracion intracelular de mevalonato
difosfato. La inhibicion de la MVD produjo un descenso de la concentracion de
ATP e inesperadamente, también de los dNTP. Estos efectos se acompafiaron
de la parada del ciclo celular en la fase S, con la consiguiente reduccion de la
proliferacion, y de la aparicion de focos de y-H2AX y activacion de la Chkl.
La inhibicion de esta quinasa en las células tratadas con Fmev condujo a la
mitosis prematura, con la aparicion de mitosis aberrantes y muerte celular, lo
que indica que la inhibicion de la MVD desencadend una tipica repuesta al
dafio en el ADN. La provision de desoxirribonucledsidos, como precursores
de ANTP, previno el dafio en el ADN inducido por el Fmev y contrarrestd sus
efectos sobre el ciclo celular. Estos resultados indican que el déficit de AINTP
media la alteracion de la replicacion del ADN provocada por la inhibicion de la
MVD y sugieren que otras alteraciones metabolicas con cambios en el estado
energético pueden conducir a estrés replicativo e inestabilidad genomica.

P17-22
Una proteina moonlighting: la N-acetil-
glucosamina kinasa de Yarrowia lipolytica
controla la expresién de los genes de la via

de utilizacién de N-acetil-glucosamina
Carmen-Lisset Flores, Carlos Gancedo

Instituto de Investigaciones Biomédicas Alberto Sols, CSIC-UAM,
Madrid, ES
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La levadura Y [Ilipolytica utiliza N-acetil-glucosamina (NAGA)
como fuente de carbono. El metabolismo de NAGA se inicia por una
fosforilacion a NAGA-6P catalizada por la NAGA kinasa. Esta enzima
esta codificada por un gen que hemos clonado y denominado YINAGS,
cuya delecion impide el crecimiento en NAGA. Usando una busqueda
BLAST en la base de datos Génolevures [1], hemos identificado los
genes que codifican las enzimas de la via de utilizacion de NAGA,
que conduce a fructosa-6-P, y hemos determinado que su expresion es
inducida por NAGA. Aunque NAGA-6P es también un intermedio en
la via de sintesis de quitina hemos establecido que la expresion de los
genes correspondientes a esa via es independiente de la presencia de
NAGA en el medio. La delecion de YINAGS hace que los genes de la via
asimilatoria de NAGA se expresen en ausencia de NAGA pero no afecta a
la expresion de los genes de la viade sintesis de quitina. La reintroduccion
de YINAGS devuelve la dependencia de NAGA a la expresion de los genes
de la via asimilatoria. Este resultado sugiere que la proteina YINag5 es
una proteina pluriempleada (moonlighting) que ademas de su funcion
metabolica desempefia otra como reguladora de la transcripcion. Se estan
caracterizando posibles zonas del promotor de Y/NAGS5 implicadas en
la regulacion por NAGA kinasa. La proteina YINag5 esta implicada en
esporulacion. La expresion de YINAGS aumenta durante este proceso y
un diploide nag5/nag5 esporula pobremente [2].

La secuencia de aminoacidos de la proteina YINag5 es marcadamente
diferente de otras NAGA kinasas. En un arbol filogenético la NAGA
kinasa de Y. lipolytica aparece cerca, pero separada, de las escasas NAGA
kinasas caracterizadas funcionalmente. Otras proteinas cuya secuencia es
relativamente similar a la de la NAGA kinasa de Y. lipolytica anotadas
como hexokinasas o sin anotar, podrian ser NAGA kinasas.

Agradecimientos: Trabajo realizado con la ayuda del MICINN (MINECO)
BFU2010-19628-C02-02.
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[2] Flores CL, Gancedo C.: PLoS ONE 2015; 10 (3): €0122135. doi:10.1371/
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Glycogen is the main energy reserve of our cells and an essential molecule
for fueling our brain. However, still many questions about the complex
metabolism of glycogen remain unanswered. One of the key regulatory
actions in this pathway is carried out by the protein phosphatase 1, PP1.
PP1 is able to stimulate glycogen synthesis by dephosphorylating the two
main enzymes, the glycogen synthase (GS) and the glycogen phosphorylase
(GP). In order to recognize the substrates to be dephosphorylated and target
the phosphatase to the correct compartment within the cell, PP1 needs to
bind regulatory proteins. The major glycogenic PP1 subunit expressed
in brain is R6 and, in this work we have studied the binding properties
of this protein and analyzed their effect on the regulation of glycogen
metabolism. We have mapped the different binding sites on R6 by site-
directed mutagenesis. First, we have characterized the PP1 binding site,
a conserved RVXF motif (R,,VRF) located at N-terminus. We have also
defined the region involved in substrate binding (W,;;DNND) located
at C-terminus. The binding to these two sites occurs in an independent
manner, however, the disruption of any of them impairs glycogen
accumulation. Furthermore, we have identified a novel binding region on
R6 involved in 14-3-3 protein binding (RARS,,LP). This novel site is key
for controlling the R6 glycogenic ability. The disruption of 14-3-3 protein
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binding to R6 triggers a hyper-glycogenic activity. In addition, the binding
of 14-3-3 to R6 prevented its rapid lysosomal degradation. Therefore,
14-3-3 binding not only affects R6 glycogenic capacity but also regulates
its stability. In summary, we have identified and studied the physiological
role of the different binding regions on R6, describing a novel mechanism
in the regulation of R6 glycogenic activity and glycogen metabolism.

P17-24
Papel de la proproteina convertasa subtilisina/
kexina de tipo 9 (PCSK9) en el macréfago

Adrian Sanz Magro, César Eduardo Rosales Mendoza, Lisardo Boscéa
Gomar
Instituto de Investigaciones Biomédicas Alberto Sols, Madrid, ES

PCSK9 (proproteina convertasa subtilisina’kexina de tipo 9) ha sido
descrita como una proteina clave en la regulacion del metabolismo del
colesterol y por tanto se ha convertido en una diana terapéutica importante.
Su papel se basa en la union a LDL-R (receptor de lipoproteinas de
bajo peso molecular), impidiendo su normal reciclaje, lo que se traduce
en la disminucion de la cantidad de estos receptores en la membrana
de los hepatocitos y un aumento de los niveles de c-LDL en sangre.
Los macréfagos son células efectoras del sistema inmune innato cuyas
funciones son tanto de defensa del organismo como de reparacion y correcta
homeostasis de los tejidos corporales. Estas células estan implicadas en
una gran cantidad de enfermedades, entre las cuales podemos destacar
la aterosclerosis. La aterosclerosis es una enfermedad que se define por
dos sucesos fundamentales; la aterogénesis y la inflamacion. Esta ultima
esta relacionada con la presencia en las lesiones de las paredes arteriales
de macrofagos diferenciados a partir de monocitos infiltrados. Ademas,
los altos niveles de colesterol son un importante factor de riesgo para el
desarrollo de esta patologia. El presente estudio demuestra la expresion
nula de PCSK9 en monocitos y macrofagos, tanto en estado basal como
ante estimulos inflamatorios o antiinflamatorios. Asimismo, demostramos
que PCSK9, proveniente de la secrecion hepatica, es fagocitada por
los macrofagos y que su capacidad de captacion depende del estado
inflamatorio o antiinflamatorio de este tipo celular, afectando la expresion
del LDL-R. Por tanto, PCSK9 ejerce un efecto directo sobre los macrofagos
y su metabolismo lipidico, modulando asi el desarrollo de aterosclerosis.
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de peroxirredoxina 3 en los tejidos adiposos
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Las ratas hembra muestran una mayor diferenciacion y funciéon
mitocondrial, asi como una mejor respuesta al estrés oxidativo inducido por
dietas hiperlipidicas, en diferentes tejidos. La peroxirredoxina 3 (PRX3)
modula el estrés oxidativo y la biogénesis mitocondrial, actuando como
un antioxidante protector de la funciéon mitocondrial en los adipocitos.
El objetivo fue determinar el efecto de las hormonas sexuales sobre la
expresion de PRX3 en el tejido adiposo blanco (TAB) y marrén (TAM)
de ratas Wistar en distintas situaciones fisiopatologicas. Se utilizaron los
siguientes grupos experimentales: ratas macho y hembra alimentadas con
dieta estandar o con dieta hiperlipidica suplementada o no con rosiglitazona
(HL y HL+Rsg, respectivamente), ratas ovariectomizadas tratadas o no con
17b-estradiol (OVX y OVX+E2, respectivamente). En los experimentos

in vitro se utilizaron adipocitos 3T3-L1 y adipocitos marrones aislados
de ratones CD1.Tanto in vitro como in vivo, el estradiol (E2) se asocia
a mayores niveles de PRX3 en adipocitos blancos y la eliminacién de
las hormonas ovaricas y la posterior suplementaciéon con E2 confirma
esta asociacion. La alimentacion con la dieta HL supone la desaparicion
del dimorfismo sexual en los niveles de PRX3, que reaparece tras el
tratamiento con Rsg. Sin embargo, los niveles de PRX3 en el TAM no
se modifican en respuesta al estatus hormonal, respondiendo Uinicamente
al tratamiento con Rsg tanto in vivo como in vitro. Nuestros resultados
apuntan a una regulacion hormonal de la expresion de PRX3 en el TAB,
que no se produce en el TAM, y que esta de acuerdo con el dimorfismo
sexual observado en la proteccion antioxidante del TAB, pero no del TAM.

Financiado por MECD (SAF2010-21792 y beca FPU), UIB (contrato
predoctoral), CAIB (PCTIB-31/2011, AAEE002/2012 y beca FPI), FSE y
FEDER-UE “Una manera de hacer Europa”.
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Lipoprotein lipase (LPL) is a key enzyme in lipid metabolism because it
hydrolyses circulating triacylglycerols (TAG) allowing the uptake of the
resulting free fatty acids by underlying tissues. LPL is present in almost
all tissues, except liver, and its activity is regulated in a tissue-specific
manner, thereby directing the flow of circulating TAG between tissues
under different physiological conditions. A widely described regulation is
the decrease of LPL activity in white adipose tissue during fasting and its
recovery upon refeeding.

We have recently uncovered the existence of LPL isoelectric point (pl)
isoforms in different rat tissues. Thus far, there is no information about
whether these isoforms have different functional properties (e.g., heparin-
binding affinity or enzymatic activity). To explore the functional diversity
of LPL isoforms, we studied the pattern of LPL isoforms in epididymal
white adipose tissue (€WAT) in male rats under short-term fasting (20h)
and refeeding (2h). LPL from eWAT was partially purified by heparin-
Sepharose chromatography and analysed by 2D electrophoresis and
Western blot. We developed a generally applicable statistical method to
compare patterns of isoforms. This method determines if the isoforms are
different (based on their pI) and whether their relative abundance changes
in the conditions studied.

Our results confirm that eWAT LPL activity decreases during fasting and
increases upon refeeding, and reveal changes in the relative abundance of
LPL isoforms during fasting. Importantly, the pattern of LPL isoforms is
reverted to normal (i.e., feeding conditions) upon refeeding. These findings
demonstrate that the pattern of LPL isoforms can be regulated in physiological
conditions and suggest the functional diversity of LPL isoforms.
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Role of MKK3 in high-fat diet induced diabetes
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Obesity is an imbalance between food intake and energy expenditure
characterized by an excess in fat accumulation and by a chronic
inflammation. Obesity is also related to other diseases such as type 2
diabetes, dyslipidemia and hypertension.

MAPK are serine/threonine specific protein kinases, include ERK1/2, p38
MAPK and c-jun N-terminal kinase (JNK), they are involved in several
cellular processes such as inflammation, growth and differentiation. JNK
was recently described to have a role in diabetes, however the role of p38
in obesity is poorly understood. p38 is activated by two upstream kinases,
MAPK kinase 3 and MAPK kinase 6 (MKK3 and MKK®6). In this work
we study the upstream kinase MKK3 in order to understand the role of p38
MAPK in obesity and diabetes.

MKK3 deficient mice (MKK3™") fed with high fat diet (HFD), despite
having no differences in weight show show insulin resistance measured
by ITT and less AKT activation in both Serine 473 and Threonine 308
residues in white adipose tissue (WAT), this defect in the activation of AKT
indicates insulin resistance. Primary pre-adipocytes derived from MKK3
deficient mice (MKK3™), differentiated to mature adipocytes stimulated
with palmitate and TNFa present decreased activation of AKT in both
residues Threonine 308 and Serine 473, indicating that insulin resistance
is cell autonomous.

Tissue specific MKK3™ mice in white adipose tissue (FABP4-Cre mice)
fed with HFD, also present insulin resistance and decreased activation of
AKT in both Threonine 308 and Serine 473 residues, similarly to whole
body MKK3™ mice.

All these data support the hypothesis that MKK3 may have an important
role in diabetes induced by HFD in white adipose tissue.

P17-28
Células HepaRG: un modelo in vitro para el

estudio de la esteatosis inducida por farmacos
Laia Tolosa*, Nuria Jiménez', Silvia Lépez*, M. José Gémez-Lechén?,
M. Teresa Donato?

'Unidad de Hepatologia Experimental, Torre A, Instituto de
Investigacién Sanitaria La Fe, Valencia, ES, Departamento

de Bioquimica y Biologia Molecular, Facultad de Medicina,
Universidad de Valencia; CIBERehd, Valencia, ES

La esteatosis o acumulacién de lipidos en el higado es un proceso
multifactorial relacionado con factores metabodlicos, nutricionales,
genéticos o con la exposicion a ciertos farmacos. La esteatosis inducida
por farmacos es un problema preocupante para los clinicos y la industria
farmacéutica. La forma mas frecuente de esteatosis por farmacos es
la macrovesicular, una condicion generalmente benigna asociada a la
exposicion prolongada al firmaco pero que puede evolucionar a estadios
mas severos (esteatohepatitis, fibrosis, cirrosis). Algunos farmacos
pueden inducir esteatosis microvesicular de forma aguda con alteracion
importante de la mitocondria y fallo hepatico. En la actualidad existe un
gran interés en desarrollar estrategias pre-clinicas que permitan detectar
de forma temprana el potencial esteatdsico de nuevos farmacos. En esta
linea, hemos desarrollado un sistema mutiparamétrico in vitro basado
en la medida de diferentes biomarcadores (acumulacion de lipidos,
generacion de ROS, funciéon mitocondrial, viabilidad) en células
HepaRG (linea celular hepatica) expuestas a farmacos. Para validar el
ensayo, se estudiaron farmacos esteatosicos y no esteatosicos (controles
negativos). Los farmacos esteatdsicos produjeron, a concentraciones
subcitotoxicas, una acumulacion significativa de lipidos, que en
algunos casos estuvo acompafiada de un incremento en la generacion de
ROS, indicativo de un riesgo mayor de dafio hepatico. En comparacion
con la linea de hepatoma humano HepG2, muy usada para estudios de
hepatotoxicidad, las células HepaRG mostraron una mayor sensibilidad
para el estudio de la acumulacion de lipidos in vitro, lo que sugiere
la idoneidad de esta linea para la prediccion y screening del potencial
esteatosico de los farmacos.
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P17-29
GPER como modulador de los efectos de
los estrégenos sobre la biogénesis y funcion

mitocondriales

Miquel Sbert-Roig, Marco Bauza-Thorbriigge, Bel M. Galmés-Pascual,
Francisco J. Garcia-Palmer, Isabel Llad6, Ana M. Proenza,
Magdalena Gianotti

Grup de Metabolisme Energétic i Nutricié, Dept. Biologia
Fonamental i Ciencies de la Salut i IUNICS, Universitat de les Illes
Balears. Centro de Investigacion Biomédica en Red Fisiopatologia
de la Obesidad y la Nutricién (CIBERobn), ISCIII. Instituto de
Investigacion Sanitaria de Palma (IdISPa), Palma de Mallorca, ES

Estudios previos realizados en nuestro laboratorio han demostrado que las
ratas hembras presentan una mayor funciéon mitocondrial en el musculo
cardiaco que los machos. El objetivo de este estudio es determinar el papel
del 17Bbeta-estradiol (E2) en este dimorfismo sexual e identificar qué
receptores estrogénicos (ER) son los responsables de estos efectos.

Se utilizd6 un modelo in vivo de ratas Wistar ovariectomizadas (OVX)
que se suplementaron con E2 (OVX+E2) y un modelo in vitro de
cardiomiocitos H9¢2. En el musculo cardiaco se determinaron el
consumo de oxigeno, las actividades citocromo ¢ oxidasa (COX) y citrato
sintasa, asi como los niveles de PGC-1a, COX IV y ERs (ERa, ERB y
GPER). Los cardiomiocitos H9¢c2 fueron tratados con E2 e inhibidores
y agonistas especificos de los ER, para posteriormente determinar los
niveles de ARNm de PGC-1o. y COX I como marcadores de funcion
mitocondrial.

La ovariectomia provocd una disminucion de los parametros de funcion
mitocondrial, mientras que la suplementacion con E2 contrarresto estos
efectos. Paralelamente, el E2 incrementd los niveles del GPER. En los
cardiomiocitos H9¢2, el agonista de GPER provocd los mismos efectos que
el E2 sobre la funcion mitocondrial, incrementando la expresion de PGC-1a
y COX I, mientras que el inhibidor de GPER anul¢ los efectos del E2.
En conclusion, el E2 incrementa la funcion y biogénesis mitocondrial
cardiacas a través de la modulacion del PGC-1a, mediante la activacion
de GPER. Este estudio describe por primera vez el papel del GPER en la
regulacion del metabolismo mitocondrial mediada por E2.

Financiado por MECD (SAF2010-21792 y beca FPU), UIB (contrato
predoctoral), CAIB (PCTIB-31/2011, AAEE43/2014 y beca FPI), FSE y
FEDER-UE “Una manera de hacer Europa”.

P17-30
Estudio in vitro de la hepatotoxicidad
idiosincrasica con base metabélica mediante

high-content screening

Laia Tolosa', Gabriela Pérez}, Laia Cafies', José V. Castell*, M. José
Goémez-Lechén®, M. Teresa Donato?

'Unidad de Hepatologia Experimental, Torre A, Instituto de
Investigacién Sanitaria La Fe, Valencia, ES, ?Departamento

de Bioquimica y Biologia Molecular, Facultad de Medicina,
Universidad de Valencia; CIBERehd, Valencia, ES

La hepatotoxicidad es una de las principales causas de muerte relacionadas
con efectos adversos a farmacos, de restriccion en sus indicaciones o de
retirada de farmacos ya aprobados. La baja predictividad de los modelos
animales, unida a la baja incidencia de la hepatotoxicidad, hace que con
frecuencia solo se detecte post-autorizacion tras la exposicion de miles de
pacientes al farmaco. Un problema atin sin resolver es la identificacion de
pacientes con mayor predisposicion al dafio inducido por ciertos farmacos.
Este es un aspecto muy importante ya que la mayor parte de los casos
de hepatotoxicidad son de naturaleza idiosincrasica. La gran variabilidad
fenotipica de enzimas del metabolismo de farmacos y el papel determinante
que juega el metabolismo en la toxicidad, hacen que la hepatotoxicidad
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tenga un componente importante de idiosincrasia metabdlica. Sin embargo,
hasta la fecha, no se disponen de herramientas que relacionen fenotipo
metabolico y susceptibilidad al farmaco. Hemos desarrollado un modelo
celular capaz de expresar a voluntad niveles variables de enzimas de
biotransformacion mediante transfeccion a células HepG2 de vectores
adenovirales de enzimas CYP y de conjugacion. Estas células reproducen
diferentes fenotipos metabdlicos y las hemos aplicado al estudio de la
hepatototoxicidad de farmacos que presentan idiosincrasica metabdlica
(p.e. paracetamol, isoniazida, troglitazona). Para ello, se analizaron
diferentes biomarcadores (viabilidad, apoptosis, generaciéon de ROS,
superoxido mitocondrial) mediante técnicas de high-content screening.
Los resultados obtenidos indican que este sistema es una estrategia in vitro
adecuada para estudiar la hepatotoxicidad idiosincratica y determinar los
mecanismos de accion implicados en la toxicidad inducida por farmacos.

P18. Senalizacion celular /

Cellular signalling

P18-1 (R18-2)
Rac1 nucleocytoplasmic shuttling drives nuclear

shape changes and tumor invasion

Inmaculada Navarro Lérida®, Teijo Pellinen?, Susana A. Sanchez®,
Marta C. Guadamillas’, Yinhai Wang?, Tuomas Mirtti?, Enrique
Calvo®, Miguel A. del Pozo*

Centro Nacional de Investigaciones Cardiovasculares, Madrid,
ES, ?Institute for Molecular Medicine Finland (FIMM), Helsinki,
Fl, 3Facultad de Ciencias Quimicas. Universidad de Concepcién,
Concepcién, CL, *Proteomic Unit. Centro Nacional de
Investigaciones Cardiovasculares, Madrid, ES

Nuclear membrane microdomains are proposed to act as platforms for
regulation of nuclear function, but little is known about the mechanisms
controlling their formation. Organization of the plasma membrane is
regulated by actin polymerization, and the existence of an actin pool in the
nucleus suggests that a similar mechanism might operate here. We show
that nuclear membrane organization and morphology are regulated by
the nuclear level of active Racl through actin polymerization-dependent
mechanisms. Racl nuclear export is mediated by two internal nuclear export
signals and through its interaction with nucleophosmin-1 (B23), which acts
as a Racl chaperone inside the nucleus. Racl nuclear accumulation alters
the balance between cytosolic Racl and Rho, increasing RhoA signaling in
the cytoplasm and promoting a highly invasive phenotype. Nuclear Racl
shuttling is a finely tuned mechanism for controlling nuclear shape and
organization and cell invasiveness.

P18-2
Cambios en los niveles de sumoilacién de
proteinas en respuesta a diferenciacion neuronal

e isquemia en células P19

Noelia Luna-Peldez, Francisco Juarez-Vicente, Francisco
Gallardo-Chamizo, Mario Garcia-Dominguez
CABIMER-CSIC, Sevilla, ES

La unioén covalente del polipéptido Sumo a proteinas es un sistema de
regulacion postraduccional implicado en multiples procesos celulares.
Se han descrito tres moléculas funcionales de Sumo en vertebrados:
Sumol-3, siendo Sumo2 y Sumo3 altamente homoélogos. Mientras
que Sumol tiene un papel destacado en represion transcripcional y se
encuentra fundamentalmente conjugado a proteinas, Sumo2/3 se encuentra
mayoritariamente libre en la célula y es rapidamente conjugado a proteinas

en respuesta a diversas situaciones de estrés, como por ejemplo durante
un episodio de isquemia cerebral. Tanto la isquemia como defectos en el
proceso de neurogénesis durante el desarrollo tienen un impacto severo
sobre el funcionamiento del sistema nervioso central en vertebrados. Para
estudiar si la modificacion de proteinas por Sumo desempefia un papel en
estos procesos hemos analizado los niveles de sumoilacion de proteinas
en condiciones de induccién de diferenciacién neuronal asi como en
condiciones simuladas de isquemia. Para ello hemos utilizado la linea
celular P19. Estas células se diferencian a neuronas mediante adicion
de acido retinoico al medio de cultivo. Por otro lado, el cultivo de las
células en hipoxia y en presencia de medios carentes de glucosa simula las
condiciones de isquemia. Los resultados obtenidos demuestran que ambos
procesos promueven cambios en el patron de sumoilacién de proteinas y
predicen diferencias funcionales entre las moléculas de Sumol y Sumo2/3.

P18r-3
GRK2 involvement in DNA damage response and

functional repercussions in cellular senescence
Adolfo Javier Molejon Garcia, Veronica Rivas Guerrero, Federico
Mayor Jr., Petronila Penela Marquez

Centro de Biologia Molecular Severo Ochoa, Madrid, ES

GRK2 is canonically defined as a G-Protein Coupled Receptor (GPCR)
Kinase mediating GPCR signalling desensitisation and internalisation in a
receptor phosphorylation-dependent manner. Recently, novel non-canonical
functions have been associated to GRK2, placing this protein as a central
signalling hub in pathways related to cellular growth, survival or motility.
The DNA Damage Response (DDR) defines a complex signalling
pathway which is frequently disrupted in tumours causing the loss of
genomic maintenance and integrity. By means of the inactivation of p53,
a key transcription factor regarded as guardian of the genome, and/or the
disruption of DDR components to arrest cellular proliferation and elicit
end-point cellular responses such as senescence are by-passed, thereby
promoting tumourogenesis and tumour progression.

We have shown that GRK2 impairs both the ATM/Chk2/p53/p21 and
ATR/Chk1 signalling branches of the DDR response in a cellular specific
context that is influenced by the viral tumour microenvironment. We have
additionally explored GRK2 involvement in senescence, showing an
inverse correlation between GRK2 and senescence levels at cellular and
whole body level through embryogenesis. GRK2 was shown to affect
senescence through both DDR-dependent and -independent mechanisms.
As such, GRK2 presents a window of opportunity to modulate DDR for
the therapeutic benefit in response to genotoxic stimuli as radiation or
chemotherapeutics and to potentiate the senescent phenotype of cells as
a tumour barrier.

P18-4 (R18-1)
Stopping BRAF (and IKKa) at the endosomes

Lluis Espinosa Blay
Fundacid Institut del Mar d’Investigacions Médiques (Fundacid
IMIM), Barcelona, ES

Nuclear IKKa regulate gene transcription and it has been linked to cancer
progression and metastasis, although the mechanistic connection remains
poorly understood. We have recently demonstrated that the nucleus of
tumor cells contains an active IKKa isoform of 45kD (p45-IKKa).
Active nuclear p45-IKKa is localized in the endosomes and forms a
complex with non-active IKKa and NEMO, which mediate tumor cell
growth. Using a human orthotopic xenograft model, we demonstrated the
efficacy of drugs that inhibit the endosomal function in preventing the
metastatic capacity of primary CRC cells in cooperation with standard
chemotherapy. We will here provide the most recent data on p45-IKKo
regulation and function.
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P18r-5

C3G regulates megakaryocytic differentiation

Sara Ortiz Rivero', Sara Gutiérrez-Herrero!, Victor Martin-Granado®,
Celia Sequera®, Almudena Porras®, Carmen Guerrero®

ICentro de Investigacién del Cancer IBMCC (USAL-CSIC), IBSAL,
Salamanca, ES, Departamento de Bioquimica y Biologia Molecular
Il, Facultad de Farmacia, UCM, 1dISSC, Madrid, ES

C3G (Crk-SH3-binding Guanine nucleotide Exchange Factor) is an
activator of Ras family member Rap1/2. Several studies suggest a role for
C3G in cell differentiation; C3G is induced during neural differentiation, as
well as during differentiation of monocytic cells to macrophages. Similarly,
enhancement in C3G protein and its association with Crk is required for
adipocyte differentiation. Some evidences suggest a participation of C3G in
the differentiation of megakaryocytes to platelets through Rap! activation,
although its potential role in early stages of megakaryocytic differentiation
has not been addressed yet. Using erythroleukemic cell lines K562 and
HEL we have found that C3G plays a role in the differentiation of immature
cells to megakaryocytes, as overexpression of C3G increases the expression
of megakaryocytic markers CD41 and CD61, while decreases erythroid
marker glycophorin A. In contrast, the expression of CD41/CD61 decreases
in C3G silenced cells. Morphology and polyploidisation analysis support
the hypothesis of a positive role of C3G in megakaryocytic differentiation.
This effect of C3G in megakaryopoiesis is dependent on PKC pathway
as bisyndolylmaleimide completely abrogated it. Additionally, studies in
double C3G/p38aMAPK K562 knockdown clones suggest a relationship
between these two proteins in the regulation of K562 megakaryocytic
differentiation. In concordance with the studies in cell lines, TPO-
stimulated bone marrow cells from megakaryocyte- and platelet-specific
C3G transgenic mice showed higher levels of CD41/CD61 as compared to
wild type cells. In contrast, bone marrow cells from C3GDCat transgenic
mice showed lower levels of these megakaryocytic markers, indicating that
the effect of C3G in megakaryocytic differentiation is Rap1-dependent.

P18r-6
Gastrin-stimulated Ga,, activation of Rgnef
(ArhGEF28) in DLD-1 colon carcinoma cells

Ismael Izquierdo Villalba®, Miriam Masia Balague', Georgina Garrido
Antequera’, Arnau Cordomf?, Laura Pérez?, Veronique Gigoux®,
Nichole L.G.Miller*, David D.Schlaepfer®, Anna Aragay Combas’
1IBMB-CSIC, Barcelona, ES, ?Universidad Auténoma de Barcelona,
Cerdanyola del Vallés, ES, ’Institut National de la Santé et de la
Recherche Médicale, Paris, FR, “UCSD Moores Cancer Center,
Oncology San Diego, La Jolla, CA, US

The Rho guanine nucleotide exchange factor, Rgnef (also known as
ArhGEF28 or pl90RhoGEF) promotes colon carcinoma cell motility
and tumor progression via interaction with focal adhesion kinase (FAK).
Mechanisms of Rgnef activation downstream of integrin or G protein-
coupled receptors remain undefined. In the absence of a recognized G
protein signaling homology domain in Rgnef, no proximal linkage to
G proteins was known. Utilizing multiple methods, we have identified
Rgnef as a new effector for Go.; downstream of gastrin and the type 2
cholecystokinin receptor. In DLD-1 colon carcinoma cells depleted of Got5,
gastrin-induced FAK Tyr(P)-397 and paxillin Tyr(P)-31 phosphorylation
were reduced. Rgnef increased RhoA GTP binding and promoter activity
in combination with active Ga;. Rgnef co-immunoprecipitated with
activated Ga,;Q226L but not Ga,Q229L. The Rgnef C-terminal
(CT, 1279-1582) region was sufficient for co-immunoprecipitation, and
Rgnef-CT exogenous expression prevented Ga.j;-stimulated SRE activity.
A domain at the C terminus of the protein close to the FAK binding domain
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is necessary to bind to Ga.,;. Point mutations of Rgnef-CT residues disrupt
association with active Ga,; but not Ga,,. These results show that Rgnef
functions as an effector of Ga.,; signaling and that this linkage may mediate
FAK activation in DLD-1 colon carcinoma cells.

P18-7
Study of the function and regulation of

peroxisomes in response to salt stress

Sara Manzanares Estreder’, Amparo Pascual-Ahuir!, Markus Proft?
!Instituto de Biologia Molecular y Celular de Plantas,
CSIC-Universidad Politécnica de Valencia, CPI Edificio E8, Valencia,
ES, ?Instituto de Biomedicina de Valencia, CSIC, Valencia, ES

All living cells constantly adapt to changes in their environment. Osmotic or
saline stress causes water loss from the cells and disrupts ion homeostasis.
These changes trigger adaptation programs in eukaryotic cells to repair
damage, adjust cellular metabolism and allow proliferation. In the yeast
Saccharomyces cerevisiae, the HOG (High Osmolarity Glycerol) MAP
kinase pathway is the major signaling pathway operating under osmotic
stress conditions. Its MAP kinase Hogl coordinates a complex program
of adaptation in cell cycle modulation, activation of gene expression and
accumulation of osmolytes and ion transport. Furthermore, adaptation to
salt stress depends on the activation of mitochondria, which are involved in
ROS (Reactive Oxygen Species) balance during stress.

Here we investigate the regulation of peroxisomes during the adaptation
to salt stress in the yeast model. We found that peroxisomal function is
physiologically important for the efficient adaptation to high salinity.
Moreover, the expression of genes encoding peroxisomal enzymes
involved in fatty acid activation (F441, FAT!) and b-oxidation are rapidly
induced upon osmostress. The Hogl kinase and the Adrl transcriptional
activator, whose binding to peroxisomal gene promoters is stimulated
upon osmostress, are responsible for this genetic control. Additionally, the
number of peroxisomes increases rapidly upon salt exposure (Na', Li") in
a process that seems independent on the HOG pathway. We are currently
investigating the function of peroxisomal fission proteins (Fisl, Dnml,
Vpsl) and de novo synthesis of peroxisomes in this dynamic response and
its regulation by signaling pathways such as the retrograde pathway.

P18r-8
C3G, a new player in the epithelial-mesenchymal

transition in hepatocarcinoma an oval cells

Celia Sequera Hurtado', Maria Arechederra’, Neibla Priego’,

Sara Manzano', Isabel Pefia’, Victor Martin-Granado?, Aranzazu
Séanchez!, Carmen Guerrero?, Almudena Porras*

'Departamento de Bioquimica y Biologia Molecular 11, Facultad de
Farmacia, UCM, 1dISSC, Madrid, ES, “Centro de Investigacién del
Céancer IBMCC (USAL-CSIC), IBSAL, Salamanca, ES

C3G is a guanine nucleotide exchange factor (GEF) for Rapl and R-Ras,
but it also acts through mechanisms independent of its GEF activity. C3G
is essential for embryonic development based on its role in adhesion.
Accordingly, it regulates functions related to cytoeskeletal remodelling
such as migration and invasion. Its role in cancer is controversial, acting
either as a tumour mediator or suppressor. Previously, we have found
that C3G knock-down enhanced the migratory and invasive capacity of
mouse embryonic fibroblasts and HCT116 colon carcinoma cells through
hyperactivation of p38a. Based on this, we aimed to explore if C3G also
regulates these processes in hepatocarcinoma (HCC) cells as well as in
oval cells, bipotential hepatic progenitors that play an important role in
liver regeneration after severe liver damage but have been also involved in
HCC development. To do so, we have knocked-down C3G expression in
several HCC cell lines displaying different degrees of epithelial phenotype
and oval cell lines. Our results indicate that C3G knock-down increased
migration and invasion of both HCC and oval cells.



Valencia 2015

Pésters / Posters

Based on the relevance of the epithelial-mesenchymal transition (EMT)
for the acquisition of a more migratory and invasive cell phenotype, we
are investigating the potential role of C3G on the regulation of EMT under
basal conditions and upon induction by TGF-B. Our preliminary results
indicate that C3G knock-down promotes E-cadherin loss and controls the
expression of the EMT-inducing transcription factors Snail 1, Zeb 1/2 and
Twist.

P18r-9
Regulacién conformacional del factor de

intercambio de nucleétidos de guanina C3G
Beatriz Martin-Gracia, Ana M. Carballido, Arturo Carabias, Carmen
Guerrero, José M. de Pereda

Instituto de Biologia Molecular y Celular del Cancer (CSIC-USAL),
Salamanca, ES

C3G es un factor de intercambio de nucledtidos de guanina (GEF) que
activa las GTPasas R-Ras y Rapl. C3G es esencial en el desarrollo
embrionario, basado en su funcion en adhesion, y participa en la regulacion
de la proliferacion, migracion y diferenciacion celulares. C3G regula el
establecimiento de contactos célula-célula, asocidndose con E-cadherina
y activando localmente Rapl en las etapas iniciales de la formacion
de uniones adherentes. C3G (120 kD) es una proteina multidominio;
en la regién amino contiene un dominio de unién a E-cadherina rico
en hélices-a, la region central alberga 5 motivos ricos en Pro que
median la unién a la proteina adaptadora Crk y, por tltimo, la region
C-terminal contiene un dominio REM (Ras exchange motif) seguido
de un dominio catalitico GEF de tipo Cdc25H. Recientemente nuestro
grupo ha identificado una interaccion intramolecular cabeza-cola entre
regiones N- y C-terminales que mantienen a C3G en una conformacion
cerrada. En este trabajo hemos analizado cambios conformacionales en
C3G y su relacion con la actividad. Para ello hemos empleado sensores
conformacionales FRET que incorporan las proteinas fluorescentes CFP
y Venus en extremos opuestos de C3G y hemos analizado cambios en
la eficiencia de FRET mediante microscopia confocal y técnicas de
destruccion fotoquimica (photobleaching) del aceptor. En células COS
la contransfeccion con Crk causa la traslocacion de C3G al aparato de
Golgi y una apertura de la molécula. Mutaciones puntuales en C3G que
desestabilizan la interaccion cabeza-cola resultan en la activacion de la
ruta de Erk sugiriendo que la actividad GEF sobre Rap! esta autoinhibida
en el estado cerrado de C3G.

P18r-10

Role of C3G in the differential release

of pro- and anti-angiogenic factors from activated
platelets and its implication in platelet-mediated
angiogenesis

Victor Martin-Granado’, Rita Carmona?, Sara Gutiérrez-Herrero',

Neibla Priego®, José Ramén Gonzalez-Porras®, Ramén Mufioz-Chapuli?,
Almudena Porras®, Carmen Guerrero®

ICentro de Investigacién del Cancer IBMCC (USAL-CSIC), IBSAL,
Salamanca, ES, Departamento de Biologia Animal, Universidad

de Mélaga, Mélaga, ES, *Departamento de Bioquimica y Biologia
Molecular I, Facultad de Farmacia, UCM, IdISSC, Madrid,

ES, “Unidad de Trombosis y Hemostasia. Hospital Clinico de
Salamanca, IBSAL, Salamanca, ES

C3G is a guanine nucleotide exchange factor (GEF) of several proteins
within the Ras superfamily, including Rapla/b and R-Ras. Rapl is highly
expressed in mature megakaryocytes and platelets (about 0.1% of the
total cellular proteins), and it is known to be involved in critical aspects
of platelet function, including aggregation, adhesion and spreading,
through the activation of the platelet integrin alIbB3. We have previously

demonstrated that C3G increases platelet activation and aggregation both
in vitro and in vivo using transgenic mouse models that over-express C3G
or C3GACat (a dominant negative mutant that lacks catalytic activity)
specifically in platelets and megakaryocytes. Furthermore, we have
preliminary proteomic results suggesting that the releasate of thrombin-
activated transgenic (TgC3G) platelets has a lesser pro-angiogenic
potential in comparison to wild type (WtC3G) platelets activated with the
same agonist.

The goal of the present study was to further characterize the potential role
of C3G inducing a differential release of pro- and anti-angiogenic factors
upon platelet activation with different agonists.

We have found that thrombin promoted the release of anti-angiogenic
factors in both TgC3G and WtC3G platelets. In contrast, ADP stimulated
the release of pro-angiogenic factors in WtC3G platelets, but failed to
do so in TgC3G platelets, suggesting an overall anti-angiogenic effect of
platelet C3G. This novel role of C3G was confirmed in vivo in a matrigel
plug assay and in a syngeneic heterotopic lung cancer model using our
transgenic mouse model. In both cases, we found a diminished angiogenic
potential in mice with circulating TgC3G platelets when compared to mice
with WtC3G platelets.

P18m-11 (R18-7)
Mechanisms involved in the regulation of the
tumorigenic and invasive properties of colon

carcinoma cells by C3G

Neibla Priego’, Celia Sequera’, Maria Arechederra’, Isabel Pefa’,
Sara Manzano?, Victor Martin-Granado?, Carmen Guerrero?,
Almudena Porras!

"Universidad Complutense de Madrid, Madrid, ES, ?Centro de
Investigacion del Cancer IBMCC (USAL-CSIC), IBSAL, Salamanca, ES

C3G is a guanine nucleotide exchange factor (GEF) for some Ras and Rho
GTPases, mainly Rap-1. Nevertheless, it also acts through mechanisms
independent of its GEF activity. It is essential for embryonic development
due to its role on adhesion. C3G regulates several cellular functions such
as proliferation, survival and migration. Its function in human cancer is
controversial, acting as either a tumour suppressor or promoter depending
on the context.

p38 MAPKs are activated by several stimuli. They regulate different
cellular functions, including migration and invasion. p38a MAPK is the
most abundant isoform, which is essential for embryonic development. It
plays a dual role in cancer, acting as a tumour suppressor in initial stages,
but promoting migration, invasion and survival at later stages.

We have previously identified a functional interaction between C3G and
p38a that controls cell death in mouse embryonic fibroblasts and also in
chronic myeloid leukemia cells, where C3G-p38a pathway additionally
regulates cell adhesion. We have now found that this C3G/p38a cascade also
regulates migration and invasion of HCT116 colon carcinoma cells. Thus,
C3G knock-down promotes migration/invasion through the enhancement
of p38a activation by a Rap-1 independent pathway. We are analyzing if
this pro-migratory effect is a consequence of an epithelial to mesenchymal
transition (EMT) by measuring different EMT markers. Additionally, our
in vitro and in vivo studies have revealed that both C3G and p38a promote
tumour growth. Cytokines generated by colon carcinoma cells might
indirectly lead to the regulation of tumour growth through its impact on
the stroma.

P18-12

Gq-interactome and new signalling pathways
Alvaro Caballero’, Sofia Cabezudo?, Guzman Sanchez-Fernandez?,
Federico Mayor?, Catalina Ribas?

Centro de Biologia Molecular, Madrid, ES, °Centro de Biologia
Molecular “Severo Ochoa” (CSIC-UAM) and Instituto de
Investigacion Sanitaria La Princesa, Madrid, Madrid, ES
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The cell is a dynamic entity with highly intertwined biochemical networks
responding to internal and external perturbations in an orchestrated manner.
The elements in those networks are usually proteins that build complex
circuits through protein-protein interactions. G proteins are essential cellular
components that initiate signalling cascades following the activation of
G protein-coupled receptors (GPCR). This function is achieved through
highly specific and evolutionary conserved interactions between activated
G proteins and a number of cellular effectors. Particularly, the Go,, family
of G proteins play a paramount role in cardiovascular physiopathology and
have been classically shown to associate to and activate the enzyme PLC3,
thereby initiating lipid- and calcium-dependent pathways. However, a
growing body of evidence points at additional effector proteins that are
responsible for some of the functions of Go,. We have recently reported
that GPCR activation promotes the interaction between Ga, and two novel
effectors, PKCC and MEKS, that mediate the activation of the ERKS
pathway. This seems to be an important mechanism in the cardiovascular
system and in the development of cardiac hypertrophy. We have described
a biochemical characterisation of the Go,/PKCC protein complex with
specific focus on the interaction surfaces. We identified lysine 19, located
in the PB1 domain of PKC( as the crucial aminoacid for the association
with Galphaq. Similarly, two glutamic acids at positions 234 and 245
located in the switch III domain of Galphaq were reported to be essential
for the interaction with PKCC. Most importantly, the introduction of the
double mutation (E234A/E245A) in a constitutively active form of Go,
completely abrogated ERKS5 activation.

Our results show that STAT3, a transcription factor also relevant in cardiac
pathologies can be activated by G -coupled receptors in a PKCC-dependent
manner. Interestingly, Go, and Ga,;, the only ubiquitously expressed
members of the Ga,, family, are highly homologous proteins (90%
aminoacid identity) and have been considered to play complementary roles,
and to indistinctively activate the same cellular effectors. Our preliminary
results indicate that PKCC is likely the first differential effector within the
Gay,, family. In this work, we intend to establish the biochemical basis for
the specificity of the Go,/PKCE complex and to ascertain the differential
cellular effects with respect to Ga,;.

P18r-13

Deciphering the molecular basis of Ppz1 toxicity
in yeast

Diego Velazquez Sanchez, Chunyi Zhang, David Canadell Sala
Institut de Biotecnologia i Biomedicina (UAB), Bellaterra, ES

Invasive fungal infections constitute an enormous threat, particularly in
immunocompromised individuals, and the increasing incidence of fungal
infections has aggravated the need for novel approaches to antifungal
therapies. Years ago our laboratory discovered in S. cerevisiae the protein
phosphatase (PPase) Ppz1, which is involved in multiple cellular processes,
such as cell cycle progression, cell integrity maintenance, and is important
in the regulation of monovalent cation (K" and Na") homeostasis. These are
key factor for the survival of any single cell, particularly for microorganism
that, like yeasts, must often confront environmental changes. Ppz-like
enzymes are only found in fungi, including pathogenic ones. High levels
of Ppz1 are deleterious for the cell, and a recently genome-wide approach
has demonstrated that, when overexpressed in high-copy number, Ppzl
is the most toxic protein in budding yeast. This project aims to elucidate
the molecular basis of Ppzl toxicity. We have constructed a strain in
which the PPZ1 promoter has been replaced by the GALI1-10 promoter.
Using this conditional lethal strain we have shown that overexpression
of a catalytically inactive version of the Ppase is no longer deleterious,
indicating that the catalytic activity is required for toxicity. Overexpression
(but not low-copy expression) of the Ppzl inhibitory subunit Hal3 rescues
the lethal phenotype, whereas Hal3 versions unable to bind or inhibit Ppz1
do not. Current work aims clarify the relevance of alterations in cation
homeostasis for Ppzl toxicity and to elucidate the possible functional
role of in vivo phosphorylatable residues at the Ppzl N-terminus. These
results, together with the identification of Ppzl residues important for Hal3
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inhibition, the crystallization of the Ppz1/Hal3 complex and the resolution
of its 3D structure will set the basis to understand Ppzl regulatory
mechanisms and assist in developing drugs that, by interfering with the
inhibitory role of Hal3, would result in toxicity for pathogenic fungal cells.

P18-14
B2-quimerina regula la adhesion celular mediada

por E-cadherina
Victoria Casado, Maria José Caloca
CSIC (IBGM), Valladolid, ES

B2-quimerina es una proteina GAP (GTPase Activating Protein) que
regula especificamente la actividad de la GTPasa Rac. Rac tiene un
papel fundamental en el control una gran variedad de procesos celulares
incluyendo la proliferacion, supervivencia, adhesion y la motilidad celular.
La mayor parte de las funciones reguladas por Rac se ejecutan a través
del control que esta GTPasa ejerce sobre el citoesqueleto celular. La
actividad de Rac esta regulada por proteinas activadoras, denominadas
GEF (Guanine Exchange Factors) y proteinas inhibidoras, que incluyen
a los denominados GDI (Guanine Disociation Inhibitors) y a las proteinas
GAP, entre las que se encuentra B2-quimerina. Se ha demostrado que
B2-quimerina puede controlar la proliferacion celular regulando el ciclo
celular a través de la inhibicion de Rac. Sin embargo, el papel de
B2-quimerina en las funciones asociadas al control del citoesqueleto de
actina ejercido por Rac son practicamente desconocidas. Para determinar
este papel hemos generado una linea celular que expresa de manera estable
B2-quimerina (células MCF7-f2-quimerina), en la que hemos analizado
el citoesqueleto de actina asi como distintos componentes implicados en
la adhesion celular. Nuestros resultados demuestran que la expresion de
B2-quimerina altera la morfologia celular y la expresion de E-cadherina,
sin afectar la formacion de focos de adhesion ni otros componentes de las
uniones adherentes y uniones estrechas. La alteracion de los niveles de
E-cadherina debidos a la expresion de f2-quimerina no impide la formacion
de las uniones intercelulares, pero reduce de manera notable la firmeza de
dichas uniones. Futuros estudios determinaran si esta funcion es relevante
en procesos como la metastasis, en los que una disminucion de las uniones
célula-célula favorece la adquisicion de fenotipos mas invasivos.

P18-15
Efecto antitumoral del resveratrol: posible papel

de los receptores de adenosina

Alejandro Sanchez Melgar, José Luis Albasanz Herrero, Mairena
Martin Lépez

Departamento de Quimica Inorgéanica, Orgénica y Bioquimica,
Facultad de Ciencias y Tecnologias Quimicas/Facultad de Medicina,
Centro Regional de Investigaciones Biomédicas (CRIB), Universidad
de Castilla-La Mancha, Ciudad Real, ES

El cancer constituye una de las principales causas de muerte a nivel
mundial. Aunque durante los Gltimos anos se han propuesto numerosos
componentes de plantas como anticancerigenos pocos han demostrado
tener un efecto clinico probado en pacientes, siendo desconocidos los
mecanismos de su posible efecto antitumoral. El resveratrol es un polifenol
presente en el vino tinto y otros productos vegetales que posee capacidad
antioxidante disminuyendo la toxicidad celular producida por radicales
libres que se han relacionado con el cancer. El objetivo de nuestro estudio
fue valorar el posible efecto antitumoral del resveratrol y la implicacion de
receptores relacionados con el cancer, como los receptores de adenosina.
Para ello, se usaron células C6 de glioma de rata que no solo expresan
de manera endodgena dichos receptores, sino que estos se ven modulados
en situaciones de hipoxia. El estudio se realiz6 sometiendo a las células
a condiciones de estrés celular con agentes oxidantes y a diferentes
concentraciones de resveratrol, y valorando la viabilidad celular, el nivel
de especies reactivas de oxigeno (ROS) por métodos espectrométricos,
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los niveles de activacion de caspasa-3, asi como la expresion de genes de
caspasa-3 y de receptores de adenosina por PCR cuantitativa en tiempo
real. Los resultados muestran que el resveratrol induce una muerte
celular dependiente de la concentracion y del tiempo de exposicion a este
polifenol, asi como una disminucion de los niveles de ROS. Esta muerte va
asociada a la alteracion en la expresion génica de caspasa-3 y de receptores
de adenosina. Se sugiere, por tanto, un posible papel del resveratrol como
antitumoral a través de un mecanismo relacionado con los receptores de
adenosina.

P18r-16
Nucleorredoxina regula la diferenciacion
hematopoyética in vitro de una linea celular

humana y progenitores de raton

Alejandro Pérez Fernandez, Guillermo Lépez Ruano, Rodrigo Prieto
Bermejo, Marta Romo Gonzélez, Angel Hernandez Hernandez
Departamento de Bioquimica y Biologia Molecular, Universidad de
Salamanca. Instituto de Investigacion Biomédica de Salamanca
(IBSAL), Salamanca, ES

La nucleorredoxina (Nrx) es una proteina con dos residuos de cisteina
en su centro activo sujetos a regulacion redox. Su patrén de expresion
esta regulado durante el desarrollo del raton y su ausencia origina graves
defectos de formacion y letalidad perinatal. La regulacion que ejerce sobre
estos eventos del desarrollo se da en el contexto de la ruta de seflalizacion
Wnt/B-catenina a través de su interaccion con la proteina Dishevelled
(Dvl), que esta regulada por la oxidacion de sus restos de cisteina.

Las NADPH oxidasas son una familia de enzimas productores de
especies reactivas de oxigeno (ROS) de forma regulada, y participan en la
regulacion de cascadas de sefalizacion celular contribuyendo a lo que se ha
dado en denominar en los ultimos afnos sefializacion redox. Estos enzimas
intervienen en distintos procesos de diferenciacion celular, entre los cuales
esta la hematopoyesis. La actividad de algunas isoformas contribuye a
la activacion de la ruta Wnt/B-catenina a través de la oxidacion de Nrx.
Por lo tanto, Nrx parece un importante nexo de comunicacion entre la
sefalizacion por Wnt y por ROS.

Nuestros resultados muestran que el silenciamiento de NRX en la linea
celular HEL mediante RNAi disminuye los niveles de B-catenina a nivel
de proteina y altera la diferenciacion megacariocitica y eritrocitica.
En progenitores hematopoyéticos de raton (células Lin’) se observa un
asombroso descenso de la poblacion Scal” c-Kit™ (LSK), enriquecida en
células madre hematopoyéticas (HSC), asi como variaciones significativas
en algunos marcadores de linajes maduros, tras 5 dias de cultivo in vitro.

P18r-17
BMP9 transduces signals through ALK1 and
ALKS5 receptors and induces a fibrotic phenotype

in fibroblasts

Cristina Cuesta Apausa’, Jose M. Mufioz-Félix?, Nuria Perretta-Tejedor’,
Isabel Fuentes-Calvo?, José M. Lépez-Novoa?®, Nélida Eleno?, Carlos
Martinez-Salgado*

'IECSCYL-IBSAL, Unidad de Investigacién, Hospital Universitario

de Salamanca. Unidad de Fisiopatologia Renal y Cardiovascular,
Instituto Reina Sofia de Investigacion Nefroldgica, Departamento de
Fisiologia y Farmacologia, Universidad de Salamanca, Salamanca,
ES, 2Unidad de Fisiopatologia Renal y Cardiovascular, Instituto Reina
Sofia de Investigacion Nefrolégica, Departamento de Fisiologia y
Farmacologia, Universidad de Salamanca, Salamanca, ES

The synthesis of extracellular matrix (ECM) proteins by myofibroblasts
in the tubular interstitium is one of the most important processes in the
development of renal fibrosis. Cytokines such as transforming growth
factor beta 1 (TGF-B1) and connective tissue growth factor (CTGF)

have been described as profibrotic due to their effect inducing ECM
protein synthesis. Bone morphogenetic proteins (BMP) are members
of the TGF-B superfamily which play important roles in development
and differentiation. BMP9 is a potent ligand of the ALK receptor in
endothelial cells. Signalling throughout ALK regulates ECM protein
synthesis in several cell types such as fibroblasts, hepatocytes or
chondrocytes. The aim of the present study is to study the effect of BMP9
on ECM protein production by fibroblasts, as well as the receptors and
signalling pathways involved.

For this purpose, we analysed by Western blot the BMP9-induced effects
on ECM protein synthesis in ALK1”" and ALKI™ mouse embryonic
fibroblasts (MEFs) and the intracellular pathways involved. We stimulated
MEFs with 20 ng/ml BMP9, and we inhibited the ALK1 receptor with
dorsomorphin-1, ALKS receptor with SB431542 and Erk phosphorylation
with U0126.

BMP9 treatment increased collagen I, fibronectin and CTGF expression.
BMP9 induced phosphorylation of Smadl/5/8, Smad2/3 and Erkl/2.
Inhibition of any of these intracellular pathways blocked BMP9-induced
increase in ECM protein synthesis. Inhibition of ALKS led to a lower
activation of Smad2/3 but not Smad1/5/8 pathway, whereas the inhibition
with dorsomorphin-1 led to a lower activation of these pathways. Moreover,
ALK knockdown with siRNA and ALK1 heterozygosity led to a lower
activation of these pathways.

This study identifies for the first time BMP9 as a profibrotic factor in vitro
through the activation of Smad1/5/8, Smad2/3 and Erk1/2 pathways. These
results suggest the formation of an ALKI/ALKS complex for BMP9-
induced Smad2/3 phosphorylation, and that BMP9 activates Smad1/5/8
and Erk1/2 through ALK receptors.

P18-18 (R18-4)

Role of neural mediators in the regulation of
tumour dormancy and disseminated tumour cells
biology

Raul Alonso, Mario Mancino Mancino, Patricia Fernandez-Nogueira,
Gemma Fuster, Elisabet Ametller, Pere Gascon, Paloma Bragado
IDIBAPS (CELLEX), Barcelona, ES

Despite considerable advances in the treatment of cancer, about 50%
of patients will still eventually develop metastatic disease which
remains the main cause of cancer-related death. Disseminated tumour
cells (DTCs) are the precursors of metastasis and understanding
their biology is one of the most important challenges for the future of
cancer research. Our previous studies have shown that TGFB2 through
binding to TGFBR3 regulates DTCs quiescence through the induction
of p38aMAPK. However, these DTCs dormancy may be reversed when
micro-environmental conditions shift to support DTCs expansion. Nerve
fibers and neural mediators are present in organs that serve as key targets
for breast and head and neck cancer metastasis, including lungs and
bone. Therefore, we hypothesized that neural mediators might influence
DTCs fate at secondary organs. Using head and neck (HEp3) and breast
cancer (BC) models we have found that treatment with the inflammatory
neuropeptide SP inhibits the expression of dormancy markers such as
P-p38 or p27 and activates ERK1/2 favouring proliferation. Moreover,
dormant HEp3 cells express lower levels of TACI, the gene that codifies
for SP. We have previously described that the BM microenvironment
induces a stable dormant phenotype in DTCs. Our studies showed
that SP can revert the induction of dormancy markers by bone marrow
mesenchymal stem cells (BMMSC) condition media, suggesting that SP
production in the BM can favour DTCs escape from dormancy. Besides,
using bioinformatics tools we have found that the neural molecule
Neuropilin 2 (NRP2), a co-receptor for TGFf ligands, is overexpressed
in basal and HER2+ breast cancer patient samples and its expression in
primary tumours correlate with worst prognosis. Furthermore, we have
found that NRP2 is downregulated in dormant cells and overexpressed in
proliferative lung DTCs derived cell lines. In addition, breast cancer lung
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metastasis express higher levels of NRP2 than quiescence lung DTCs in
vivo, suggesting that NRP2 might play a role in lung DTCs proliferation.
Therefore, we conclude that neural mediators, such as SP and Nrp2,
create a favourable microenvironment and regulate DTCs escape from
dormancy and metastasis formation.

P18m-19
Efecto de la inhibicion de la expresion de Sam68
sobre la proliferacion mediada por leptina e

insulina en células de adenocarcinoma de mama
Flora Sanchez-Jiménez', Antonio Pérez-Pérez', Teresa Vilarifio-Garcia’,
Jenifer Martin-Gonzélez?, Antonio M. Carmona-Fernandez?, Victor
Séanchez-Margalet?

'Dpto. Bioquimica Clinica. Hospital Universitario Virgen Macarena,
Sevilla, ES, ?Dpto. de Estomatologia, Facultad de Odontologia,
Universidad de Sevilla, Sevilla, ES

Introduccion: La leptina e insulina son factores conocidos que modulan
positivamente el crecimiento de células de adenocarcinoma de mama,
siendo de importancia para el desarrollo de cancer de mama en mujeres
postmenopausicas. Sam68 es una proteina de uniéon a ARN que también
presenta funcion de proteina adaptadora participando en la senalizacion de
insulina y leptina junto con otras conocidas proteinas adaptadoras como
IRS-1. Como se ha demostrado en diferentes tipos celulares, la expresion
y fosforilacion de Sam68 se incrementa ante estimulo por estas hormonas.
La participacion de Sam68 en la transduccion de la sefal orienta hacia
un papel como mediador de los efectos biologicos de leptina e insulina a
través de las principales vias que promueven proliferacion y crecimiento
celular (MAPK y PI3K).

Objetivos: Estudiar el efecto de la inhibicion de la expresion de Sam68
sobre la activacion por leptina e insulina de las principales vias de
sefializacion que median proliferacion celular, asi como la comprobacion
de este efecto biologico en células MCF7.

Resultados: En nuestro trabajo se ha demostrado que la inhibicion de la
expresion de Sam68 resulto en una menor activacion de las vias MAPK
y PI3K ante estimulacion con ambas hormonas. El efecto del siRNA de
Sam68 junto al estimulo de leptina e insulina resultd en todos los casos en
niveles de fosforilacion de MEK1/2, ERK1/2, AKT y p70S6K inferiores
al correspondiente control estimulado sin transfectar. Funcionalmente,
este efecto se comprobd también a nivel biolégico mediante un ensayo
colorimétrico basado en sales de tetrazolium (MTT), constatando una
disminucion en la proliferacion mediada por leptina e insulina de las
células MCF7 cuando se inhibio la expresion de Sam68. Se comprobd
ademas que la expresion de la principal proteina adaptadora de la sefial
comun a ambas vias, IRS-1, disminuy6 con la inhibicion de la expresion de
Sam68 en nuestro sistema celular.

Conclusion: Estos resultados sugieren la participacion de Sam68 como
un mediador indirecto de los efectos troficos de leptina e insulina en
proliferacion y crecimiento de células de adenocarcinoma de mama.

P18-20
Protein kinase Snfl is involved in the proper
regulation of the unfolded protein response in

Saccharomyces cerevisiae

Jofre Ferrer-Dalmau Falgueras', Francisca Randez-Gil?, Maribel
Marquina Rodriguez', Jose A. Prieto Alaman?, Antonio Casamayor
Gracia'

!Institut de Biotecnologia i Biomedicina and Departament de
Bioguimica i Biologia Molecular, Universitat Autonoma de Barcelona,
Cerdanyola del Vallés, Barcelona, ES, “Departamento de Biotecnologia,
Instituto de Agroquimica y Tecnologia de los Alimentos, Consejo
Superior de Investigaciones Cientificas, Paterna, Valencia, ES
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Glc7 is the only catalytic subunit of the protein phosphatase type 1 in the
yeast S. cerevisiae and, together with its regulatory subunits, is involved
in many essential processes. Analysis of the non-essential mutants in the
regulatory subunits of Glc7 revealed that the lack of Regl, and no other
subunit, causes hypersensitivity to unfolded protein response (UPR)-
inducers, which was concomitant with an augmented UPR element-
dependent transcriptional response. The Glc7-Regl complex takes part
in the regulation of the yeast AMP-activated serine/threonine protein
kinase Snfl in response to glucose. We demonstrate in the present study
that the observed phenotypes of reg/ mutant cells are attributable to the
inappropriate activation of Snfl. Indeed, growth in the presence of limited
concentrations of glucose, where Snfl is active, or expression of active
forms of Snfl in a wild-type strain increased the sensitivity to the UPR-
inducer tunicamycin. Furthermore, reg/ mutant cells showed a sustained
HACI mRNA splicing and KAR2 mRNA levels during the recovery phase
of the UPR, and dysregulation of the Irel-oligomeric equilibrium. Finally,
overexpression of protein phosphatases Ptc2 and Ptc3 alleviated the growth
defect of reg! cells under endoplasmic reticulum (ER) stress conditions.
Altogether, our results reveal that Snfl plays an important role in the
attenuation of the UPR, as well as identifying the protein kinase and its
effectors as possible pharmacological targets for human diseases that are
associated with insufficient UPR activation.

P18-21
El déficit de IGF-1 causa estrés oxidativo

y predispone al dafio auditivo

Adelaida Celaya', Lourdes Rodriguez-de la Rosa', Carlos Roma-
Mateo?, Julio Contreras®, Federico V. Pallardé?, Isabel Varela-Nieto*
IInstituto de Investigaciones Biomédicas Alberto Sols CSIC-UAM;
Centro de Investigacion Biomédica en Red de Enfermedades Raras
(CIBERER), Madrid, ES, *Centro de Investigacién Biomédica en
Red de Enfermedades Raras (CIBERER); Facultad de Medicina,
Universidad de Valencia, Valencia, ES, ’Instituto de Investigaciones
Biomédicas Alberto Sols CSIC-UAM; Centro de Investigacion
Biomédica en Red de Enfermedades Raras (CIBERER); Facultad de
Veterinaria, UCM, Madrid, ES

La deficiencia del factor de crecimiento similar a insulina tipo 1 (IGF-1)
causa sordera neurosensorial sindromica en el hombre (OMIM608747),
situacion que se reproduce en ratones modificados genéticamente que no
expresan este gen. El IGF-1 es un agente neurotrofico durante el desarrollo
y neuroprotector en el adulto. Los niveles de IGF-1 circulante descienden
de forma fisiologica con el envejecimiento lo que se ha asociado con déficit
cognitivo en el hombre.

Hemos estudiado el impacto de su déficit parcial en la progresion de la
pérdida auditiva asociada a factores ambientales y al envejecimiento.
Asi como los mecanismos moleculares responsables de la potencial
respuesta agravada al dafio. Para ello ratones Igf7™" e Igfl""fueron
expuestos a ruido a diferentes edades, y la coclea estudiada utilizando
técnicas neurofisiologicas (potenciales auditivos del tronco cerebral),
morfoldgicas (histologia, cuantificacion estereologica de células ciliadas)
y moleculares (RT-qPCR, Western blotting). Durante el primer afo de
vida los ratones silvestres y heterocigotos para el gen /gf/, mostraron
una correlacion inversa entre los niveles de IGF-1 circulantes y el
umbral auditivo. Se identifico como critica la edad de 6 meses, en la
que los ratones Igfl”" presentaron una mayor susceptibilidad al dafio,
presentando un incremento de umbrales auditivos acusado e irreversible,
un dafio oxidativo incrementado, una reaccion inflamatoria exacerbada
y alteraciones en las principales vias de sefializacion del IGF-1. Al nivel
celular se observd una mayor infiltracion de macrofagos, signos de
apoptosis y una mayor pérdida de células ciliadas.

Estos resultados apoyan la idea de que bajos niveles de IGF-1 causan un
estado inflamatorio crénico que determina una mayor sensibilidad al dafio
auditivo y contribuyen a identificar las dianas moleculares que participan
en este proceso. Asi, las terapias basadas en IGF-1 podrian contribuir a
prevenir o mejorar este estado.
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PTPN13 and p-catenina are important to regulate

hematopoietic stem cells quiescence

Guillermo L6pez-Ruano, Rodrigo Prieto-Bermejo, Marcial Llanillo,
Angel Hernandez Hernandez

Universidad de Salamanca, Salamanca, ES

Contrary to other processes that are mainly restricted to embryonic
development, the differentiation of hematopoietic stem cells (HSCs)
into the different blood lineages occurs along the life of the individual.
The relevance of HSCs in regenerative medicine is remarkable, and the
possibility of expanding HSCs in vitro, preserving their multipotency,
would be a milestone in this regard. Therefore, understanding the
orchestration of the multiple intercellular and intracellular signaling
events that control HSCs quiescence and self-renewal in vivo should
help to attain this goal. B-catenin is an intriguing protein, since it
shows a role as a cell adhesion molecule, or as the nuclear effector of
the canonical Wnt signaling. Despite the importance of Wnt/B-catenin
for hematopoiesis in Xenopus, the role of B-catenin in mammalian
hematopoiesis remains highly controversial. We have recently shown that
the protein tyrosine phosphatase PTPN13 regulates B-catenin stability
and transcriptional activity during in vitro megakaryopoiesis. In the
present work we studied how the downregulation of PTPN13 or -catenin
affects in vivo hematopoiesis. Lethally irradiated mice transplanted
with Lin- bone marrow cells in which PTPN13 or B-catenin had been
silenced showed a significant increase of long-term (LT) and short-term
(ST) HSCs. A decrease in cycling cells was also found, together with
an increase in quiescence. Cell adhesion to the bone was enhanced by
PTPN13 or B-catenin downregulation, which could be explained by the
upregulation of several genes coding for integrins and several cadherins
we observed. We also show that PTPN13 or -catenin levels are regulated
by different cytokines that are involved in the regulation of HSCs, such
as Wnt, TPO, CXCL-12 or SCF. Our data are consistent with the notion
that the levels of PTPN13 and B-catenin must be strictly regulated by
extracellular signaling to regulate HSC attachment to the niche and
the balance between proliferation and quiescence. Low levels of these
two proteins induced by extracellular signaling would favor a stronger
attachment to the niche, which would help to preserve HSC quiescence.

P18-23
The bHLH transcription factor TCFL5/CHA

is a new partner of MYC and modulates its tumor
activity

Inés Sanchez Gomez, Javier Galan Martinez, Konstantino

Stamatakis, Ndria Girones Pujol, Manuel Fresno Escudero
Centro de Biologia Molecular Severo Ochoa, Madrid, ES

Lately the incidence of cancer has become higher in the modern world.
Involved in cellular proliferation, transformation, growth and apoptosis,
Myec is a key factor in the genesis of several tumors. Myc is one of the
most important genes essential for pluripotency induction. TCFL5 and
its isoform CHA, which is originated by alternative splicing, have been
recently reported as involved in cancer. Both, Myc and TCFLS5 belong to
the basic Helix-Loop-Helix (bHLH) family, and thus may be able to form
heterodimers. The aim of this study is to analyze whether TCFL5/CHA interacts
with Myc and if it also regulates its functionality in a cancer environment.
In order to address this hypothesis, we first carried out a transcriptomic
and proteomic study to check the effect that the overexpression of CHA
in presence of absence of Myc has in the expression of some of his target
genes involved in cancer regulation. Then, we found a direct interaction
of Myc and CHA through immunoprecipitation assays. Finally, stably

silenced cell lines were generated that confirmed our hypothesis about the
modulatory role of TCFLS and CHA in Myc mediated tumor responses.
In summary, we found that CHA downregulates Myc and as a result it
reduces the tumor capacity of the cells. On the contrary, TCFL5 seems
to be involved in an immature stage which contributes to a tumorigenic
phenotype, likely indicating a different role of both isoforms TCFLS5 and
CHA. Further studies may unravel CHA as a possible anti tumoral therapy
tool.

P18-24
Transcription factor CHA: a new target of Notch
pathway in T-ALL model

Javier Galan Martinez, Fadoua el Abdellaoui Soussi, Pablo Gémez
del Arco, Ndria Gironés Pujol, Manuel Fresno Escudero
Centro de Biologia Molecular Severo Ochoa, Madrid, ES

Acute lymphocytic leukemia of T cells (T-ALL) is based in the
transformation of T cell progenitors intro hematological tumors. Up to
10-15% of childhood ALL and 25% of adult ALL are T-ALL. Notch
signaling is necessary for development of pluripotent progenitors to
normal T cells. In this context, constitutive activation of Notch pathway
is one of the most important oncogenic ways for T cell transformation.
Thus, nowadays, there are several evidences of aberrant Notch pathway
is implicated in the T-ALL pathogenesis. Transcription factor TCFLS5
was described as a potential target of Notch indicating that it may play
a functional role during T-cell development in the thymus. Recently,
several studies showed the implication of TCFLS5 in cancer, including
leukemias. TCFLS gene presents different isoforms that differ in the first
and last exon. TCFLS5 and CHA are the isoforms more studied. For this
reason, the principal aim of this work is to demonstrate whether TCFLS5,
CHA or both isoforms are Notch targets. We used the Jurkat cell line as a
T-ALL model. First, we inhibited gamma secretase using DAPT to reduce
Notch activity. Then, we expressed the intracellular domain of Notch
(ICN) and a negative dominant of Mastermind like protein (MAML) to
induce and repress Notch activity respectively. Furthermore the effect of
CHA expression over RBPJ transcriptional sites was analyzed. Finally,
the activation of Jurkat T-cells was used to study TCFL5/CHA levels.
Our results confirm CHA as a Notch target and as a Notch's activity
regulator. Moreover, activation of T-cells reduced CHA levels. These
results highlight the importance of studying more in detail the role of
CHA in leukemias and its regulation by Notch.

P18r-25
Effect of salinomycin treatment on the malignant

properties of breast cancer cells

Maria Teresa Coronado Parra, J. Carmelo Gémez Fernandez, Senena
Corbaléan Garcia

Departamento de Bioquimica y Biologia Molecular A, Facultad de
Veterinaria, Regional Campus of International Excellence “Campus
Mare Nostrum”, Universidad de Murcia, IMIB-Arrixaca, Murcia, ES

Protein Kinase C (PKC) is a family of Ser/Thr phosphotransferases that are
involved in the signal transduction events of several intracellular pathways.
The different isoenzymes have been shown to be involved in numerous
pathological processes, including cancer. Salinomycin is a monocarboxylic
polyether isolated from Streptomyces albus that has been recently
identified as a selective inhibitor of breast cancer stem cells. It belongs to a
group of antibiotics classified as ionophoric, but the mechanisms by which
salinomycin acts in human cancer cells to impair their viability, decrease
proliferation and induce apoptosis are still unknown. To explore the role of
PKCa in this context, we studied the effect of salinomycin treatment on the
proliferation rate of two breast cancer cells lines in combination with down-
regulation of PKCa expression, and we found that the combined treatment
significantly decreases the proliferation rate in both cell lines. We also
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measured the ability of salinomycin to inhibit the migration process both
in the presence and absence of PKCoa and we found that in MCF-7 cells,
salinomycin inhibits migration through a signalling pathway where PKCo
is also involved. However, this was not the case with MDA-MB-231 cells,
where salinomycin also inhibited migration and invasion but independently
of PKCa, indicating that different molecular mechanisms operate in the
two cell lines. Together, these data indicate that PKCa is playing very
different roles depending on the cell line, and strongly suggests a further
and detailed exploration through genomics and proteomics tools to dissect
the molecular mechanisms this enzyme is controlling in each particular
cell line.

This work was supported by Ministerio de Economia y Competitividad-
Spain grant [BFU2011-22828] and co-financed by FEDER.

P18-26
Investigating the role of the Hal4 and Hal5
protein kinases in plasma membrane transporter
trafficking

Cecilia Primo Planta’, Robbie Loewith?, Lynne Yenush®
!Instituto de Biologia Molecular y Celular de Plantas-UPV, Valencia, ES,
2Department of Molecular Biology, University of Geneva, Ginebra, CH

The S. cerevisiae protein kinases Hal4 and Hal5 are required for the
plasma membrane stability of the high affinity K™ transporter Trk1 and
some amino acid and glucose permeases. Our transcriptomic analysis
of the hal4 hal5 strain revealed that the absence of these genes causes
general alterations in the metabolism of amino acids and glucose. The E3
ubiquitin ligase Rsp5 is responsible for the ubiquitylation and subsequent
vacuolar degradation of the majority of yeast nutrient and ion transporter
proteins. The process of RspS-mediated ubiquitination requires, in
many cases, adapters for recognition of the target protein. It has been
proposed that Nprl (an effector of TORC1), inhibits the activity of at
least one Rsp5 adaptor protein Artl, leading to the accumulation of some
permeases in the plasma membrane. We observe lower expression levels
and constitutive hyperphosphorylation of Nprl in hal4 hal5 strains.
Morevoer, overexpression of the NPRI kinase partially rescues the
growth defects and instability of the permeases in the plasma membrane
described in the hal4 hal5 mutant. Therefore, we identify part of the
pathway regulated by the Hal4 and Hal5 kinases. In eukaryotes, TOR
(Target of Rapamycin) exists in two distinct multiprotein complexes,
TOR complex 1 (TORCI1) and TOR complex 2 (TORC2). We have
analyzed the direct substrates of TORCI1 (Sch9) and TORC2 (Ypkl)
in hal4 hal5 and trkl trk2 mutants in potassium limiting conditions,
observing alterations in the phosphorylation levels of both effectors.
Finally, we observed that hal4 hal5 and trkl trk2 mutants are highly
sensitive to the TORC1 inhibitor, rapamycin, and that this sensitivity is
rescued by addition of external potassium. We confirmed that cells treated
with rapamycin had lower internal potassium levels, an effect which is
dependent on TORC1 and independent of Trk1 and Trk2. Therefore, our
data implicates Nprl in the Hal4 and Hal5 kinase signalling pathway and
indicates that there is a reciprocal regulation between potassium and the
TOR signalling pathway.

P18-27 (R18-3)

The protein kinase DYRK1A is a critical regulator
of VEGF/calcium/NFAT signaling in angiogenesis
Esteban J. Rozen', Carole Jung?, Julia Rowenstrunk’, Maria José
Barallobre®, Maria L. Arbonés®, Miguel A. Valverde?, Susana de la Luna’
ICentro de Regulacién Gendémica, CRG, Barcelona, ES, *Universidad
Pompeu Fabra, UPF, Barcelona, ES, *Instituto de Biologia Molecular,
IBMB (CSIC), Barcelona, ES
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Angiogenesis is an extremely regulated process essential for correct
organ development and maintenance. Thus, deregulated angiogenesis is
a major contributor to important pathological alterations such as cancer,
inflammatory or cardiac disorders. Central to endothelial cell homeostasis
and angiogenic responses is found the Ca’*/calcineurin/Nuclear Factor
of Activated T-cells (NFAT) signaling pathway activated by the vascular
endothelial growth factor (VEGF) and other physiological stimuli.
Members of the dual-specificity tyrosine phosphorylation-regulated kinase
(DYRK) family are suggested to phosphorylate and thus inactivate NFAT
family members, but the biological significance of this activity still awaits
complete clarification. Here, we present evidence supporting a role for
one of the DYRK family members, DYRKI1A, as a positive regulator of
NFAT transcriptional activity in primary endothelial cells upon VEGF
stimulation. This function is dependent on DYRK1A kinase activity and is
not restricted to induction by VEGF but common to other pro-angiogenic
stimuli. Down-regulation of DYRK1A in endothelial cells leads to a strong
reduction in Ca®" release from intracellular stores in response to VEGF,
which would underlie the suppression of NFAT activation. Mechanistically,
our data unveils Sprouty2, acting at the level of phospholipase C activation,
as the target of DYRKIA in mediating its modulatory role. Finally,
DYRKI1A knock-down markedly impairs VEGF-mediated endothelial cell
proliferation and tube formation; in agreement, Dyrkla heterozygous mice
show attenuated VEGF-mediated vascular outgrowth from ex vivo aortic
rings. Our data establishes, therefore, a novel regulatory circuit critical for
fine-tuning of endothelial proliferation and angiogenesis.

P18-28
Ddcl is regulated by Pkcl in DNA damage

response in Saccharomyces cerevisiae
Sara Saiz Baggetto, Carlos A Martinez Garay, Inma Quilis,
M. Carmen Bafi, J. Carlos Igual

Universidad de Valencia, Valencia, ES

In eukaryotic cells, the protein kinase C (PKC) pathway plays a crucial
role in many cellular processes. In Saccharomyces cerevisiae, PKC is
essential for maintaining cell integrity in response to external stresses and
morphogenetic processes affecting cell surface. Our group has characterized
that Pkcl protein is required for DNA integrity checkpoint activation, acting
upstream of sensor checkpoint kinases. A good candidate to mediate Pkcl
regulation is the Ddcl protein: Ddcl forms part of the 9-1-1 or checkpoint
clamp complex involved in the initial steps of DNA damage checkpoint
and it has been described a relationship between PKCo (PKC superfamily
member) and Rad9 (Ddcl homologue) in mammals. Therefore, we studied
the relationship between Pkc1 and Ddcl proteins in S. cerevisiae. When Pkcl
is inactivated, we observed the appearance of a truncated version of Ddcl.
Such processing is independent of DNA checkpoint activation and occurs
at the C-terminus of Ddcl. Thus, our data suggest that Pkcl is necessary
for Ddcl stability. We also performed experiments in order to establish the
existence of genetic or physical interactions between Pkcl and Ddcl.

P18-29
Characterization of Trps1, a gene implicated

in mammary cancer

Laura Lépez-Gonzélez', Cristian Sudrez!, Angustias Page’, Josefa
P. Alameda’, Llanos Casanova’, Angel Ramirez', Manuel Navarro®
"Unidad de Oncologia Molecular, CIEMAT, Madrid, ES, °CIEMAT,
Madrid, ES

GATA factors can function in undifferentiated progenitor cells or they can
direct the coordinated maturation and cell cycle in differentiating cells.
Thus, it is expected that alterations of GATA factors contribute to the
development of cancer in human patients. Mutations, loss of expression,
or overexpression of GATA factors have all been associated with a broad
variety of cancers in humans, including breast cancer.
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Trpsl, an atypical GATA factor, modulates cell proliferation and controls
cell cycle progression. 7rps! expression has been shown to be significantly
elevated in luminal breast cancer cells as compared with basal breast
cancer cells, presenting conflicting roles both as an oncogene and as a
tumor suppressor gene in breast cancer development.

The objective of this project is therefore to determine the characteristics of
Trpsl either as a putative novel human oncogene or as a tumor suppressor
gene in breast cancer cells. To this aim, we have cloned a novel isoform
of Tipsl and introduced it into several breast cancer cell lines. Our results
show that overexpression of this isoform of 7rps/ results in variations in
motility in non carcinogenic cell lines, as well as in a series of EMT-like
changes such as the down-regulation of the EMT marker E-cadherin, both
of which can be associated to an increase in cell malignancy, suggesting
an oncogenic behaviour of 7ipsi. Furthermore, our results suggest that
constitutively active members of the RAS protein family induce the
expression of Trpsl, establishing a relationship between both genes and
supporting the role of 7rps! as a putative oncogene in breast cancer.

P18-30
SrI3 expression in wild type and in a Pkcl

mutant strain

Ester Méndez Belinchén, Inma Quilis, Carlos A. Martinez Garay,
M. Carmen Bafi, J. Carlos Igual

Universitat de Valéncia, Riba-roja, ES

In Saccharomyces cerevisiae, Srl13/Whi7 was initially identified as a
supressor of the lethality of a mutation in the checkpoint effector kinase
Rad53 and it was also found associated to the promoter of some genes
after treatment with hydroxyurea. Posterior studies revealed that Srl3
is a key regulator for entrance into the cell cycle. The protein kinase
C (PKC) pathway plays a crucial role in many cellular processes. In S.
cerevisiae, PKC is essential for maintaining cell integrity in response to
external stresses and morphogenetic processes affecting cell surface.
More recently, Pkcl was identified as a protein required for DNA integrity
checkpoint activation. Since Sr/3 was identified as a suppressor of rad53
lethality, a possible link between this protein and Pkcl was considered.
We investigated Srl3 protein levels in wild type and pkcl® mutant strain
and we found that protein levels were reduced in the mutant strain. This
is due to a reduced expression of SRL3 gene when Pkcl is inactivated.
Furtheremore, we identified Srl3 as a unstable protein that follows the SCF
ubiquitin ligase-proteosome pathway.

P18r-31

Caveolin-1, exosomes and tumor-stroma crosstalk
Lucas Albacete Albacete, Inmaculada Navarro Lerida, Juan Antonio
Lopez del Olmo, Jesus Maria Vazquez Cobos, Miguel Angel del Pozo
Barriuso

Centro Nacional de Investigaciones Cardiovasculares (CNIC), Madrid, ES

Dynamic deposition and remodeling of the extracellular matrix (ECM)
by stromal fibroblasts regulates tumor progression. However, the
molecular mechanism underlying the local niche formation surrounding
cancer cells remains elusive. Exosomes are secreted microvesicles that
are emerging as potent mediators of cell-cell communication that are of
particular importance in tumor-stroma interaction. Caveolin-1 (Cav-1), the
major structural protein of caveolae, plays a key role in the organization
of ECM. Interestingly, Cav-1 has been recently reported to be present
in exosomes but its role in these vesicles remains unknown. Our
results show that ubiquitination at the N-terminal domain of Cav-1 is
required for its entry into the multivesicular body compartment where
exosomes are formed. We also demonstrate that exosomes derived from
caveolin-1 enriched fibroblasts display higher heterogeneity compared
to those released by Cav-1 deficient fibroblasts, showing a significant
enrichment in extracellular matrix proteins composition as determined

by using a quantitative proteomic analysis. Supporting the connection
between exosome and matrix deposition, treatment of Cav-1 expressing
fibroblasts with exosome biogenesis inhibitor (GW 4869) or exosome
secretion inhibitor (dimethyl amiloride) rendered a reduced release
of Cav-1 positive exosomes correlating with a significant reduction
in matrix deposition, which was completely absent by combination of
both drugs. Furthermore, we showed that Cav-1- exosomes derived
from fibroblasts promote higher breast cancer cell (MDA-MB468)
protrusive activity, motility and invasiveness compared to Cav-1 depleted
exosomes. In conclusion, our results suggest a novel mechanism of ECM
deposition through exosomes with Caveolin-1 as a specific modulator
of matrix components sorting into these structures. As a consequence of
the microenviromental changes mediated by Cavl-positive exosomes,
tumor cells acquire an epithelial-mesenchymal transition-like phenotype
favoring their invasive capacity.

P18-32
Melatonin affects calcium, protein tyrosine
phosphorylation and ROS levels during in vitro

ram sperm capacitation

Silvia Gimeno, Adriana Casao, Jose Alvaro Cebrian-Pérez, Maria
Teresa Muifio-Blanco, Rosaura Pérez-Pé

Departamento de Bioquimica y Biologia Molecular y Celular. Instituto
de Investigacion en Ciencias Ambientales de Aragén (IUCA). Facultad
de Veterinaria, Universidad de Zaragoza, Zaragoza, ES

Melatonin is an important hormone regulating reproductive functions,
not only acting over the hipotalamic-hipofisis axis by affecting gene
expresion through nuclear receptors, but playing non-genomic actions.
The presence of receptors for these hormone on the sperm surface leads
to speculate about a relevant role of melatonin on sperm functionality.
Certain similarities between molecular pathways activated by this
hormone in somatic cells, and those implicated in sperm events such
as capacitation, have been described. On the other hand, melatonin is
a potent antioxidant molecule, reducing the oxidative stress induced
by reactive oxygen species (ROS). It has been shown that in vifro
capacitation results in increased ROS levels. Based in all the above-
mentioned, we suggest the hypothesis that melatonin play a crucial
role in sperm capacitation. The aim of this study was to investigate the
effect of different melatonin concentrations on several sperm parameters
related to capacitation such as hyperactivation of motility (by CASA),
changes in intracellular calcium distribution (CTC staining), increment
of protein tyrosine phosphorylation (Western blot) and ROS levels (using
H2DCFDA and flow cytometry). In vitro capacitation was achieved using
a cocktail with cAMP-elevating agents, previously proved to capacitate
ram spermatozoa in vitro. The results obtained showed that none of the
melatonin concentrations assayed (100 pM, 10 nM and 1 uM) affected
the percentage of sperm with hyperactivated motility or with integral
plasma membrane (propidium-iodide -). However, samples capacitated
in the presence of 1 M melatonin showed a lower percentage of non-
capacitated sperm (CTC staining) (p<0.05) together with a decrease
in protein tyrosine phosphorylation and lower levels of ROS than
cocktail-capacitated samples. These results point out the possibility of
using melatonin for controlling capacitation in artificial insemination
procedures.

P18-33

Unveiling the role of MKK6 in energy balance
and obesity

Guadalupe Sabio Buzo', Nuria Matesanz?, Edgar Bernardo?, Rebeca
Acin?, Lourdes Hernandez®, Maria del Valle Montalvo?, Maria Elena
Rodriguez?, Luis Guillermo Leiva?®, Francisco Centeno®, Sonia
Pérez®, Miguel Marcos®, Rubén Nogueiras®, José Antonio Enriquez?,
Guadalupe Sabio Buzo?
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ICentro Nacional de Investigaciones Cardiovasculares, Madrid, ES,
2Fundacién Centro Nacional de Investigaciones Cardiovasculares,
CNIC, Madrid, ES, *Hospital Universitario de Salamanca, Salamanca,
ES, “Universidad de Extremadura, Badajoz, ES, °Universidad de
Santiago de Compostela, Santiago de Compostela, ES

Obesity, a major health problem that has become pandemic, is
characterized by fat accumulation, alteration of different metabolic
pathways, and insulin resistance in peripheral tissues. Previous studies
of the metabolism of obese patients showed the involvement of kinases
such as JNK and ERK, but little is known about the role in obesity of
the p38 MAPK family, a group of kinases that respond to stimuli such
as metabolic and oxidative stress. We have found high levels of MKKG6,
an upstream kinase that controls phosphorylation and activation of p38,
in adipose tissue of obese patients. To investigate the participation of
MKKG6 in the development of obesity and diabetes, we studied the effect
of a high-fat diet on C57 wild-type (WT) mice and knockout mice lacking
MKKS6. Compared with their WT counterparts, MKK6™ mice gained less
weight and accumulated less fat.

In consequence, MKK6” mice are more glucose tolerant and insulin
sensitive, present less hyperinsulinemia, and have better B-pancreatic
function than WT mice, demonstrating a role of MKK6 signaling in obesity
and associated diseases.

Our results indicate that this protection against obesity is due to increased
energy expenditure because browining of white adipose tissue. We have
found the molecular mechanism by MKK6 mediate browning of white
adipose tissue will be dicussed.

P18-34
DLK1 is a novel inflammatory inhibitor
which interferes with NOTCH1 signaling in

TLR-activated murine macrophages

Maria Julia Gonzalez Gémez', Almudena Ruiz Garcia®, Eva Maria
Monsalve Argandofia’, Ricardo Sanchez Prieto?, Jorge Laborda
Fernandez®, Marfa José Martinez Diaz-Guerra®, Maria José Ruiz*
IFacultad de Medicina, Universidad de Castilla-La Mancha /
Centro Regional de Investigaciones Biomédicas (CRIB), Unidad de
Biomedicina UCLM-CSIC, Albacete, ES, ?Laboratorio de Oncologia
Molecular. Parque Cientifico y Tecnoldgico de Albacete / Centro
Regional de Investigaciones Biomédicas (CRIB), Unidad de
Biomedicina, Universidad de Castilla-La Mancha/CSIC, Albacete,
ES, 3Area de Bioquimica, Facultad de Medicina, Universidad

de Castilla-La Mancha / Centro Regional de Investigaciones
Biomédicas (CRIB), Unidad de Biomedicina UCLM-CSIC, Albacete,
ES, “Universidad de Castilla-La Mancha, Albacete, ES

Delta-like protein 1 (DLKI1) is a non-canonical ligand that inhibits
NOTCHI1 receptor activity and regulates multiple differentiation
processes. In macrophages, NOTCH signaling increases TLR-induced
expression of key pro-inflammatory mediators. We have investigated
the role of DLKI in macrophage activation and inflammation using
Dlkl-deficient mice and Raw 264.7 cells overexpressing D/kl.In the
absence of DI/kI, NOTCHI expression is increased and the activation
of macrophages with TLR3 or TLR4 agonists leads to higher production
of IFN-f and other pro-inflammatory cytokines, including TNF-a., IL-12
and IL-23. The expression of key proteins involved in IFN-f signaling,
such as IRF3, IRF7, IRF1 or STAT1, as well as cRel, or RelB, which
are responsible for the generation of IL-12 and IL-23, is enhanced in
DIkl KO macrophages. Consistently, D/k/ KO mice are more sensitive
to LPS-induced endotoxic shock. These effects seem to be mediated
through the modulation of NOTCH1 signaling. TLR4 activation reduces
DLK1 expression, whereas increases NOTCHI1 levels. In addition, DLK1
expression diminishes during differentiation of human U937 cells to
macrophages. Overall, these results reveal a novel role for DLK1 as a
regulator of NOTCH-mediated, pro-inflammatory macrophage activation,
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which could help to ensure a baseline level preventing constant tissue
inflammation.

P18-35
A new model for the activation of the Eph

receptor based on nucleated polymerization
Samuel Ojosnegros', Francesco Cutrale?, Daniel Rodriguez®,
Carolina Tarantino', Jason Otterstrom®, Melike Lakadamyali*, Angel
Raya', Scott Fraser?

ICentre de Medicina Regenerativa de Barcelona, Barcelona, ES,
?Translational Imaging Center, University of Southern California, Los
Angeles, US, *California Institute of Technology, Pasadena-CA, US,
4ICFO - The Institute of Photonic Sciences, Castelldefels, Barcelona, ES

During cell-to-cell communication, the Eph receptors form large
homomeric clusters on the plasma membrane upon direct interaction with
their cognate ligand ephrin. The activation of the receptor takes place due
to the cross-phosphorylation mediated by the Eph Tyrosine Kinase domain
(TK). The activation of several TK receptors by means of lower-order
aggregation (i.e pentamers) is well described, however, the dynamics of
large cluster formation and its relationship to TK activation is unknown.
In order to visualize and quantify the formation of EphB2 clusters, we
have adapted the Number and Brightness method typically utilized in
confocal microscopy for use in wide field-TIRF, time-resolved microscopy
(timeN&B). This adaptation of N&B de-trends the photo-bleaching that
occurs during the acquisition of images, allowing extension of the N&B
protocol for use as a tool for live-cell imaging.

In applying timeN&B, we acquired a time-series images of HEK293T
cells stably expressing florescent EphB2 constructs. The results show the
time-evolution of oligomer-units (monomer, dimer ... up to 40-mer) with
an unprecedented level of resolution. In parallel, TK kinetics were also
obtained using western blot detection with phosphoantibodies to correlate
the visualized EphB2 clustering with tyrosine kinase activation.

The results show that clustering and phosphorylation are not completely
parallel processes. Based on this, we propose a new model for the
activation of the Eph receptor where clustering happens as a nucleation
process; initially small-size clusters grow independently and then combine
between each other. The main TK activation occurs at the initial phase. At
the combinatorial phase, clusters composed by already activated receptors
bind to each other without further TK activity.

P18-36
Regulacion de los niveles de la ciclina CIn2 por

la carioferina Msn5

Inma Quilis, Carlos A. Martinez Garay, M. Carmen Bafi6, J. Carlos Igual
Departament de Bioquimica i Biologia Molecular, Universitat de
Valéncia, Burjassot, Valencia, ES

El avance en el ciclo celular estd gobernado por la activacion periddica
de los complejos CDK-ciclina. Por ello, la regulacién de las actividades
CDK es de gran importancia para el correcto control del ciclo. Uno de los
mecanismos de regulacion de la actividad CDK consiste en su asociacion
con diferentes ciclinas a lo largo del ciclo. Cln2 es una ciclina clave para
la entrada de la célula en el ciclo celular a través del punto de control
denominado Start. Cln2 esta regulada espacialmente: su exportacion
del nucleo depende de la carioferina MsnS y su sefial de exportacion se
encuentra entre los aminoéacidos 225 y 299. Se ha observado ademas una
disminucion del nivel proteico de CIn2 en el mutante msn5 que no depende
de este mecanismo de exportacion. En este trabajo se intenta caracterizar
el mecanismo postranscripcional que explica esta disminucion: si esta
afectada la degradacion o la sintesis de la proteina y que region de la ciclina
se encuentra implicada en esta regulacion.
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P18-37
Vias de senalizacién activadas por el receptor
nucleotidico P2Y13 en neuronas. Implicaciones

en neuroproteccion

Raquel Pérez-Sen, M? José Queipo Garcia, Juan Carlos Gil Redondo,
Felipe Ortega, Esmerilda Garcia Delicado, M? Teresa Miras-Portugal
Departamento de Bioquimica, Facultad de Veterinaria, Universidad
Complutense de Madrid, Madrid, ES

Las neuronas granulares de la corteza cerebelosa representan un modelo
in vitro muy empleado para el estudio de vias de sefalizacion implicadas
en mantenimiento y supervivencia neuronal. En este modelo, los
receptores nucleotidicos se encuentran ampliamente expresados, y hemos
estudiado las respuestas funcionales y la sefializacion de receptores tanto
ionotropicos (P2X) como metabotropicos (P2Y). Entre ellos destaca
el receptor P2Y 5, un receptor acoplado a proteinas Gi que responde a
nucledtidos difosfato, ADP, y sus derivados. En neuronas granulares, el
receptor P2Y,; activa la ruta de supervivencia neuronal PI3K/Akt/GSK3.
La fosforilacion de GSK3 lleva a la inactivacion de su actividad catalitica
sobre sus sustratos, evitando la sefial que los lleva a su degradacion
via proteasoma, como es el caso del factor de transcripcion Nrf2. La
activacion del eje de defensa antioxidante Nrf2/hemo oxigenasa-1 por
el receptor P2Y, era responsable de la supervivencia de las neuronas
granulares frente al estrés oxidativo.

El receptor P2Y,; también esta acoplado a la fosforilacién y activacion
de las MAP quinasas ERK1,2. A través de esta ruta activa el factor de
transcripcion, CREB, que media la accion antiapoptotica frente a la
excitotoxicidad inducida por glutamato. Recientemente hemos descrito
un nuevo mecanismo de sefializacion para el receptor P2Y, que implica
proteinas fosfatasas. Concretamente la fosfatasa nuclear de especificidad
dual, DUSP2, que desfosforila en residuos Ser/Thr y Tyr, y pertenece al
grupo de fosfatasas especificas de MAP quinasas o MKPs. En neuronas
granulares, el receptor P2Y,; induce la expresion de DUSP2 que es
especifica de p38. Mediante esta via, contribuye a la supervivencia
neuronal permitiendo la recuperacion de los niveles basales de p38
fosforilada, cuando estos se han visto elevados tras la exposicion a la
droga citotoxica cisplatino. En resumen, el receptor P2Y,; presente en las
neuronas granulares cerebelares activa rutas de sefalizacion especificas
que implican proteinas quinasas y fosfatasas y lo relacionan con acciones
neuroprotectoras.

P18-38
Los astrocitos un excelente modelo para
el estudio del receptor P2X7

Esmerilda Garcia Delicado’, Luis Olivos Oré?, Antonio Rodriguez
Artalejo?, Mario Lépez Manzaneda®, M? José Queipo Garcia®, Juan
Carlos Gil Redondo®, Raquel Pérez Sen®, Marfa Teresa Miras Portugal®
"Universidad Complutense de Madrid, Madrid, ES, °Departamento
de Toxicologia y Farmacologia, Facultad de Veterinaria, Universidad
Complutense de Madrid, Madrid, ES, *Departamento de Bioquimica
vy Biologia Molecular 1V, Facultad de Veterinaria, Universidad
Complutense de Madrid, Madrid, ES

Los astrocitos han dejado de considerarse meros elementos de soporte
neuronal. En las tltimas décadas se ha demostrado que comparten
progenitores neuronales y son el tercer elemento de la sinapsis participando
en el proceso de la neurotransmision. Los astrocitos responden a una
gran variedad de neurotransmisores, factores de crecimiento, y otras
moléculas senalizadoras liberando glutamato, ATP, citoquinas, etc con
diferentes implicaciones fisiopatologicas. Nuestro grupo ha contribuido a
la caracterizacion de los receptores de nucle6tidos en astrocitos de cerebelo
de rata, y en el modelo de raton, donde hemos extendido los estudios a
otras areas cerebrales. Hemos demostrado que los astrocitos cerebelosos
expresan una gran variedad de receptores metabotropicos P2Y, y un subtipo
de receptor ionotropico, el receptor P2X7. La estimulacion del receptor

P2X7 activa mecanismos de sefializacion ionotropica y metabotropica, si
bien hemos encontrado diferencias en los niveles de expresion, cinética de
activacion del receptor e implicaciones fisiologicas entre las dos especies
estudiadas. Utilizando diferentes aproximaciones experimentales, hemos
corroborado que en los astrocitos cerebelosos de rata la estimulacion
prolongada del receptor induce pequefias corrientes ionicas, sin alterar la
permeabilidad de la membrana, ni la viabilidad celular. Por el contrario, la
activacion sostenida del receptor en el modelo de raton induce corrientes
ionicos de mayor amplitud, no desensibilizantes que van aumentando a
lo largo del periodo de estimulacion. Estos cambios se han asociado a
incrementos de la permeabilidad de la membrana celular a NMDG".
Ademas, la incubacion prolongada con agonistas estimula la captacion
de YO-PRO-1 e induce la muerte celular en los astrocitos de cerebelo de
raton, fendmeno que no se observa en los astrocitos de cerebelo de rata.
En estos ultimos, estimulaciones similares inducen cambios morfoldgicos.
Todos los estudios realizados en el modelo de raton se han confirmado en
astrocitos provenientes de animales KO para este receptor. En astrocitos
corticales murinos la estimulacion prolongada del receptor tampoco afecta
la viabilidad celular. En la actualidad estamos tratando de identificar los
mecanismos responsables de estas acciones en los diferentes modelos
celulares.

P18-39 (R18-6)
RhoE modula la adhesién celular a través

de un mecanismo independiente de ROCK-I

Enric Poch Jiménez!, Marta Hernandez Sanchez!, Rosa M. Guasch
Aguilar?, Ignacio Palmero Rogriguez®, Ignacio Pérez Roger'
'Departamento de Ciencias Biomédicas, Universidad CEU
Cardenal Herrera, Moncada, Valencia, ES, “Centro de Investigacion
Principe Felipe (CIPF), Valencia, ES, ®Instituto de Investigaciones
Biomédicas Alberto Sols (CSIC-UAM), Madrid, ES

La proteina RhoE/Rnd3 forma parte de la familia de proteinas Rho
implicadas en la remodelacion del citoesqueleto de actina. Su papel
inhibitorio sobre la via RhoA/ROCK-I/MLC provoca una disminucioén de
las fibras de estrés de actina y modula importantes procesos celulares, tales
como la migracion, adhesion, proliferacion y supervivencia celular.

En este trabajo nos planteamos abordar la ausencia de RhoE y su papel en
funciones celulares como la migracion y adhesion, mediante la utilizacion de
fibroblastos primarios obtenidos de un raton deficiente en RhoE (RhoE**).
La ausencia de RhoE provoca un aumento de la fosforilacion de MLC y
también de FAK y Paxilina, lo que se relaciona con un aumento de las
fibras de estrés y de adhesiones focales, promoviendo una mayor adhesion
al sustrato. Sin embargo, las células que no expresan RhoE no muestran
patrones de migracion diferenciales respecto a fibroblastos silvestres.

A nivel molecular, la actividad de ROCK-I no varia en los fibroblastos
deficientes en RhoE asi como tampoco observamos una menor proporcion de
RhoA activa. Sin embargo, la ausencia de RhoE produce un aumento de los
niveles de Cdc42 activa, pero no de Racl, y un aumento de la fosforilacion
(activacion) de PAK-1, una kinasa que también fosforila a MLC.

Todos estos resultados, sugieren un nuevo papel de RhoE en la regulacion la
via de sefializacion Cdc42/PAK-1/MLC en la remodelacion del citoesqueleto
de actina.

Financiacion: Programas CEU-Cardenal Herrera y MINECO (SAF2013-
49176-C2-1-R).

P18-40

Polyphosphate is a key factor during

the synthesis of ANTP

Samuel Bru', Mariana Ponte?, Sara Hernandez?, Javier Jiménez?,
Josep Clotet Erra*

TUniversitat Internacional de Catalunya, Sant Cugat del Vallés, ES,
2UIC-Barcelona, Barcelona, ES

169



Pasters / Posters

XXXVIII Congreso SEBBM

Faithful duplication of the genome depends on a constant supply of
deoxynucleotides triphosphate (ANTPs). In S. cerevisiae, the concentration
of intracellular ANTPs suddenly rises at the end of G,. To produce such
high amount of dNTPs in this short period of time, cells need a net and fast
income of phosphate. We have realized that degradation of polyphosphate
is cell cycle regulated, and is an important process to sustain the synthesis
of dNTPs. Mutant cells that cannot synthesize polyphosphate (vic4A) or
cannot degrade it (ppnlA ppxIA) present lower rate of dNTP synthesis
and, accordingly, these mutants progress slowly through S phase despite
their high levels of Rnrl, Cln2, CIbS and other important cell elements
of cell cycle machinery. Another situation that needs high rates of ANTPs
synthesis is during the recovery after UV stress (Chabes et al., 2003), and
consistently with our hypothesis, mutants with low levels of polyphosphate
are more sensitive to UV, and cells that overexpress V'7C4 are more
resistant. In conclusion, our work points out a new important player in the
synthesis of the building bricks of DNA.

P19. Transgénesis en mamiferos /
Transgenesis in mammals

P19-1 (R19-2)

Generation of a new transgenic mouse line for
conditional overexpression of the transcription
factor ATF5 in adult brain

Ivé Hernandez', José J. Lucas®

ICentro de Biologia Molecular Severo Ochoa (CSIC/UAM), Facultad
de Ciencias Universidad Auténoma de Madrid (UAM), Cantoblanco,
ES, ?Centro de Biologia Molecular Severo Ochoa (CSIC/UAM),
Centro de Investigacion Biomédica en Red Enfermedades
neurodegenerativas (CIBERNED), Cantoblanco, ES

Activating transcription factor 5 (ATF5) is a basic-leucine-zipper
transcription factor of the ATF/CREB family. The Atf5 gene generates two
transcripts, AtfSo and Atf5f, of which AtfSa is known to be selectively
translated in response to different stresses like aminoacid limitation,
oxidative stress and endoplasmic reticulum (ER) stress in non-neuronal
cells. ATFS has been implicated in tumor cell survival, apoptosis and cell
differentiation among other processes. This transcription factor is widely
expressed during development and in the adult. In the developing brain
neuroprogenitor cells must have ATF5 levels downregulated to undergo
differentiation into mature neurons and glial cells. This has led to the
extended notion that differentiated neural cells do not express ATFS unless
they suffer tumorigenic transformation. However, our group recently
described a wide, neuronal-patterned ATFS expression in mouse adult
encephalon that can be further induced upon ER stress as a pro-survival
mechanism in status epilepticus. Interestingly ER stress condition is
believed to contribute to the pathogenesis of many neurodegenerative
diseases, like Alzheimer’s disease, Parkinson’s disease and Huntington’s
disease. These pieces of evidence suggest that ATFS holds important roles
in the physiology of adult brain. However, little is known about ATFS
transcriptional targets in the nervous tissue. To study neuronal ATFS-
responsive genes in vivo we generated a novel tetracycline-responsive,
conditional transgenic mouse line overexpressing mouse ATF5 and the
reporter [-galactosidase, designated TREmATEFS. To achieve specific
induction of ATF5 overexpression in adult neurons we used transgenic
mice with a tetracycline-regulated transcriptional transactivator linked to
the CamKIla promoter (CamKIlo-tTA). As expected, the reporter was
induced in adult neurons of the double transgenic animals (CamKIIo-tTA;
TREmATEFS) and we are currently exploring the levels of overexpression
of ATFS5. These mice will open a new field for neuroprotective strategies
focused on ATFS modulation.
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P19r-2 (R19-1)
Transcriptomic analyses combined with
CRISPR/Cas9 technology to unravel new

components of the optic cup folding machinery
Joaquin Letelier, Cristina Gonzalez-Aguilera, Silvia Naranjo-Duran, Javier
Vézquez-Marin, Cristian Undurraga, Juan Ramén Martinez-Morales
Centro Andaluz de Biologia del Desarrollo, Sevilla, ES

A key step during optic cup morphogenesis is the bending of the retina
towards the basal side to generate the eye chamber. In order to identify novel
players of the molecular machinery driving the folding of retina epithelium
during early development, we performed transcriptomic analyses using
zebrafish embryos. RNA-seq experiments were carried out to obtain the
transcriptomic profile of zebrafish heads immediately before (16hpf), or
during the active folding of the optic cup (20hpf). RNA-seq data analyses
revealed 286 up-regulated and 59 down-regulated genes (FDR<0.05,
logFC+1.5), which are candidates to play a role during the optic cup
folding process. This collection of genes was further filtered according
to particular characteristics of each gene and ontology annotations. After
the filtering analyses we selected 8 up-regulated and 4 down-regulated
genes as putative regulators of optic cup morphogenesis. We are currently
using the CRISPR/Cas9 technology in zebrafish (Danio rerio) and medaka
(Oryzias latipes) to obtain mutant animals for each of those selected genes.
In vivo imaging in the mutants generated will be performed to record the
morphogenesis of the optic cup.

P20. Transportadores de membrana /
Membrane transporters

P20r-1
Oligomer assembly of the neuronal glycine
transporter 2 (GlyT2)

Esther Arribas Gonzalez'!, Enrique Nufiez Balbuena?, Helena Gomes
Dos Santos®, Carmen Aragén Rueda?, Beatriz Lépez Corcuera?
ICentro de Biologia Molecular “Severo Ochoa,”Consejo Superior

de Investigaciones Cientificas-Universidad Auténoma de Madrid;
Centro de Investigacion Biomédica en Red de Enfermedades Raras,
Instituto de Salud Carloslll; IdiPAZ-Hospital Universitario La Paz,
Universidad Auténoma de Madrid. , Madrid, ES, °Departamento

de Biologia Molecular; Centro de Biologia Molecular “Severo
Ochoa, "Consejo Superior de Investigaciones Cientificas-Universidad
Auténoma de Madrid; Centro de Investigacion Biomédica en Red de
Enfermedades Raras, Instituto de Salud Carloslll; IdiPAZ-Hospital
Universitario La Paz, Universidad Auténoma de Madrid, Madrid, ES,
3Florida International University, Miami, Florida, Miami, US

Glycine is an inhibitory neurotransmitter in the central nervous system
of vertebrates. The neuronal glycine transporter GlyT2 is involved in the
removal and recycling of synaptic glycine, supplying substrate for synaptic
vesicle refilling at glycinergic synapses. Loss of function mutations in the
human GlyT2 gene (SLC6A45; solute carrier 6A5) are the most common
cause of presynaptic hyperekplexia (OMIM 149400), and are due to
the generation of inactive transporters or trafficking defects. Oligomer
assembly is a prerequisite to export GlyT2 from the endoplasmic reticulum
and for its subsequent delivery to the plasma membrane. While most
studies have focused on GlyT2 structure/function, much less information
is available regarding the interactions that stabilize the assembly of
this protein and its role in trafficking. In this study, we analyze GlyT2
native state under non-denaturing conditions. Combination of native and
denaturing electrophoresis reveals dimeric and monomeric GlyT2. Native
GlyT2 forms oligomers sensitive to reducing agents, suggesting a role of
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disulfide bonds in multimer stabilization. We generated a model of the
three-dimensional structure of GlyT2 dimer, which will allow studying the
oligomerization interface and to search for possible cysteines involved in
oligomer stability.

P20r-2 (R20-6)

Listeria monocytogenes inhibe el transportador
de serotonina intestinal (SERT) a través

del TLR10

Eva Latorre', Alberto Pradilla!, Beatriz Chueca®, Rafael Pagan?,
Elena Layunta', Jose Emilio Mesonero!, Ana Isabel Alcalde’
IFarmacologia y Fisiologia. Facultad de Veterinaria. Universidad de
Zaragoza, Zaragoza, ES, ?Produccién animal y Ciencia de los alimentos.
Facultad de Veterinaria. Universidad de Zaragoza, Zaragoza, ES

La serotonina (5-HT) modula gran parte de la funcion intestinal
contribuyendo a su homeostasis. Los niveles intestinales de 5-HT estan
controlados por el transportador SERT, expresado en los enterocitos, el
cual recapta la 5-HT liberada por las células enterocromafines. Nuestro
grupo ha demostrado que la activacion de distintos receptores tipo Toll
(TLR), pertenecientes al sistema inmune innato, modulan la actividad y
expresion de SERT. Listeria monocytogenes es una bacteria Gram-positiva
responsable de una grave zoonosis, la listeriosis. La infeccion se produce
por el consumo de agua y alimentos contaminados no cocinados, siendo su
via de entrada el epitelio intestinal. Recientes estudios han demostrado que
bacterias presentes en la luz intestinal pueden afectar a la fisiopatologia
intestinal actuando sobre el sistema serotoninérgico. Por ello, el objetivo
de este estudio ha sido analizar si L. monocytogenes altera la actividad
del sistema serotoninérgico regulando SERT. Como modelo celular se ha
utilizado la linea celular Caco-2/TC7, que expresa SERT y TLR. Estas
células fueron incubadas en presencia de L. monocytogenes en estado
nativo, o tras su inactivacién por calor o pulsos eléctricos, y se analizd
el transporte de 5-HT, y la expresion de SERT y TLR10 por RT-qPCR y
Western blotting.

Los resultados obtenidos muestran que L. monocytogenes provoca una
disminucion del transporte de 5-HT, debido a una menor expresion de
SERT. Este efecto parece estar mediado por la activacion del TLRI10,
cuya expresion aumenta por la presencia de la bacteria. Sin embargo, L.
monocytogenes inactivada no afecta ni a la expresion ni a la funcionalidad
de SERT. Tampoco factores secretados por la bacteria parecen estar
implicados en estos efectos. En resumen, el patdgeno L. monocytogenes
altera la homeostasis intestinal al inhibir la funcién y expresion de SERT,
lo que conlleva un aumento de los niveles intestinales de 5-HT. Los
resultados muestran que las células de L. monocytogenes han de estar vivas
para afectar a SERT y demuestran por primera vez que este efecto estaria
mediado por el TLR10.

P20-3 (R20-4)
CD98hc is at the crossroad of oxidative stress

and amino acid availability

Sara Cano Crespo’, Laura Rodriguez de la Ballina?, Chloé Féral®,
Manuel Palacin®

!Institute for Research in Biomedicine (IRB Barcelona); Spanish
Biomedical Research Center in Rare Diseases (CIBERER); Department
of Biochemistry and Molecular Biology, University of Barcelona,
Barcelona, ES, °IRB Barcelona; Spanish Biomedical Research Center
in Rare Diseases (CIBERER); Department of Biochemistry and
Molecular Biology, University of Barcelona, Barcelona, ES; INSERM,
U1081, Institute for Research on Cancer and Aging, Nice (IRCAN),
AVENIR Team, University of Nice Sophia-Antipolis, CNRS UMR
7284, Nice, FR, *INSERM - U1081, Institute for Research on Cancer
and Aging, Nice (IRCAN), AVENIR Team, University of Nice Sophia-
Antipolis, CNRS UMR 7284, Nice, FR

Amino acid (AA) transporter and integrin signaling enhancer CD98hc
is overexpressed in highly proliferative cells, both in physiological and
pathological conditions. CD98hc deletion causes strong impairment of
cell proliferation. Re-expression of chimeras specifically recovering
CD98hc AA transport capacity restores such deficiency. Lack of
effective compensation for CD98hc-associated transporters results
in death of CD98hc-null cells. Media supplementation to inhibit
ferroptosis restores cell survival. In such conditions, CD98hc-defective
cells show oxidative stress, altered expression of CD98hc-independent
AA transporters and intracellular AA imbalance, leading to limited cell
proliferation. External supply of defective AA rescues cell proliferation.
Our data establish CD98hc as a master gene at the crossroad of
oxidative stress response and AA availability, making it irreplaceable
for cell proliferation.

P20m-4
Enhanced fatty acid oxidation increases

thermogenesis in rat brown adipocytes

Maria Calderon-Dominguez’, David Sebastian?, Ester
Garcia-Casarrubios®, Mineia Weber', Joan Francesc Mir', Francisco Vicente
Garcia-Rueda', Eilis Sutton’, Silvia Aldrovandi®, Anna Orozco!, Antonio
Zorzano®, Angela Martinez Valverde®, Dolors Serra’, Laura Herrero®
'Department of Biochemistry and Molecular Biology, School of
Pharmacy, Institut de Biomedicina de la Universitat de Barcelona
(IBUB), and CIBER Fisiopatologia de la Obesidad y Nutricion
(CIBEROBN), Barcelona, ES,?Institute for Research in Biomedicine
(IRB Barcelona), and CIBER de Diabetes y Enfermedades
Metabdlicas Asociadas (CIBERDEM), Instituto de Salud Carlos 111,
Barcelona, ES, °CIBER de Diabetes y Enfermedades Metabdlicas
Asociadas (CIBERDEM), Instituto de Salud Carlos 111, and Instituto
de Investigaciones Biomédicas Alberto Sols (CSIC-UAM), Madrid, ES

The rediscovery of active brown adipose tissue (BAT) in adult humans and
the fact that it is reduced in obese and diabetic patients has put a spotlight
on this tissue as a key player in obesity-induced metabolic disorders. BAT
regulates energy expenditure by thermogenesis; therefore, harnessing
the thermogenic fat-burning power of BAT is clearly an attractive new
therapeutic target against obesity-induced diabetes. We propose to
enhance the BAT thermogenic power through an increase in its fatty acid
oxidation (FAO) rate. Thus, we expressed carnitine palmitoyltransferase
1AM (CPT1AM), a permanently active mutant form of CPT1A (the rate-
limiting enzyme in fatty acid oxidation), in a brown adipocyte rat cell
line (rBA) through adenoviral infection. We have shown that CPT1AM-
expressing rBA have increased FAO, lipolysis, UCP1 protein levels and
mitochondrial activity. Additionally, enhanced FAO was able to reduce
palmitate-induced increase in triglyceride content and the expression
levels of obese and inflammatory markers. These results reveal that
FAO is critical to provide the energy required for fuel heat generation,
CPT1AM-expressing rBA had enhanced fat-burning power and showed
an improvement in lipid-induced derangements. This indicates that
enhancing FAO in brown adipocytes may be a new therapeutic approach
to treat obesity-induced diabetes.

P20-5
Laforin/malin E3-ubiquitin ligase complex

is implicated in the regulation of the subcellular
localization of GLT-1 (EAAT2) glutamate

transporter

Carmen Mufioz-Ballester', Arnaud Berthier!, Rosa Viana', Pascual Sanz
!Instituto de Biomedicina de Valencia-CSIC, Valencia, ES, ?Instituto
de Biomedicina de Valencia-CSIC and Centro de Investigacion
Biomedica en Red de Enfermedades Raras (CIBERER), Valencia, ES
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Lafora disease (LD, OMIM 254780) is a fatal rare disorder characterized
by epilepsy, neurodegeneration and the accumulation of polyglucosan
inclusions (Lafora bodies) in neurons and other cell types from peripheral
tissues. Although in recent years a lot of information has been gained
on the molecular basis of the accumulation of Lafora bodies and the
neurodegeneration that accompanies LD, the molecular basis of epilepsy
that is present in this disease is poorly understood. In this work we present
evidence indicating that the homeostasis of glutamate transporter GLT-1
(EAAT2), which is in charge of removing up to 90% of the extracellular
glutamate in excitatory glutamatergic neurons, is compromised in primary
astrocytes from mice affected of LD. Our results indicate that these primary
astrocytes have reduced capacity of glutamate transport. We also observed
that the presence of GLT-1 (EAAT2) transporter at the plasma membrane
is reduced in primary astrocytes from LD mice. On the other hand, the
overexpression of laforin and malin results in an accumulation of EAAT2
at the plasma membrane and in a severe reduction of the ubiquitination of
the transporter. Taking all these results together we suggest that the laforin/
malin complex slows down the endocytic recycling of the GLT-1 (EAAT2)
transporter. Since, defects in the function of this transporter lead to
excitotoxicity and epilepsy, we suggest that the epilepsy that accompanies
LD could be due, at least in part, to deficiencies in the function of the GLT-
1 (EAAT?2) transporter.

P20-6 (R20-1)

Participacion de AQP1 en la accion profibrética
del TGFB1 y su posible papel en la fisiopatologia
de la fibrosis pulmonar intersticial

Miriam Echevarria Irusta’, Ana Galan-Cobo?, Elena Arellano-Orden?,
Lourdes Gémez Izquierdo®, Maria Molina-Molina®, José Antonio
Rodriguez Portal®

!Instituto de Biomedicina de Sevilla (IBIS), Hospital Universitario
Virgen del Rocio/CSIC/Universidad de Sevilla; Centro de
Investigacion Biomédica en Red sobre Enfermedades Respiratorias
(CIBERES), Sevilla, ES, Instituto de Biomedicina de Sevilla
(IBIS), Hospital Universitario Virgen del Rocio/CSIC/Universidad
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de Sevilla, Sevilla, ES, >Servicio de Anatomia Patolégica, Hospital
Universitario Virgen del Rocio, Sevilla, ES, *Servicio de Neumologia,
Hospital Universitario de Bellvitge, Laboratorio de Neumologia
Experimental IDIBELL, Barcelona, ES, °Unidad Médico-Quirtrgica
de Enfermedades Respiratorias, Hospital Universitario Virgen del
Rocio, Sevilla, ES

La activacion de un proceso de transicion epitelio mesénquima (EMT)
por el cual células epiteliales alveolares, perfectamente diferenciadas,
entran en un proceso de diferenciacion y dan lugar a un fenotipo
celular mesenquimal (fibroblastos/miofibroblastos) es cada vez mas
reconocido como elemento central en el origen de la fibrosis pulmonar
idiopatica (FPI). En el presente trabajo evaluamos la participacion
de AQP1 en la fisiopatologia de la FPI, valorando especificamente su
papel en la activacion profibrotica inducida por el factor de crecimiento
transformante (TGF-f3). Hemos usado lineas celulares humanas de epitelio
alveolar (A549), fibroblastos procedentes de pacientes con FPI (LL29) y
fibroblastos sanos (MRC-5) tratados o no con TGF-f, y analizamos por
RT-qPCR, Western blot e inmunohistoquimica los niveles de AQP1, asi
como cambios en los niveles de caderina, vimentina, a-SMA y colageno.
Observamos que 10 ng/mL de TGF-B1 producen un claro aumento en la
expresion de AQP1 (mRNA y proteina) tanto en las A549 como en los
fibroblastos de FPI (LL29), sin modificar la expresion de esta proteina
en fibroblastos sanos (MRC-5). Cambios en la expresion de AQPI ya
se observan a las 4h y aumentan progresivamente hasta las 72h con la
exposicion al TGF-B1. En las A549, observamos ademas una disminucion
gradual de la expresion de E-caderina y aumento de vimentina, sin
cambios importantes en los niveles de a-SMA. En las LL29 y MRC-5, el
TGF-B1 produjo un aumento en la produccion de colageno y de a-SMA,
aunque estos cambios fueron mayores en los fibroblastos procedentes de
pacientes con FPI. Nuestros resultados evidencian que el TGF-f induce
cambios celulares en las lineas celulares estudiadas consistentes con la
activacion de un proceso de EMT, pero queda aun por demostrar que los
cambios en la expresion de AQP1 sean responsables en parte del proceso
de EMT iniciado por TGF-B, o sean eventos que ocurren al mismo
tiempo pero de forma independiente. Entender este proceso ayudara a
comprender la etiologia y fisiopatologia de la FPI.
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P0OO0. Ensenanza de la bioquimica / Teaching biochemistry
I11 Workshop sobre la innovacion docente en la ensefanza

de la bioquimica y biologia molecular

POO-1 (RO0-2)
Actividades en simulador para practicar y
entender la separacion cromatografica de

proteinas

Fabiola Pagliero’, Angel Herraez

'Departamento de Quimica, Facultad de Ciencias Exactas y
Naturales, Universidad Nacional de La Pampa, Santa Rosa, AR,
?Bioquimica y Biologia Molecular, Departamento de Biologia de
Sistemas, Universidad de Alcala, Alcala de Henares, ES

Hemos desarrollado una aplicacion para guiar a los alumnos hacia la
experimentacion virtual, con la separacion de una mezcla de proteinas
mediante cromatografia en columna. Incluimos ademas preguntas y
actividades que el estudiante debera resolver trabajando con el simulador.
Entre los objetivos de formacion se incluyen el aprendizaje activo y el
entrenamiento en el disefio experimental, ademas de la comprension
de los fundamentos de esta técnica. Algunas aproximaciones pueden
ser (a) la ilustracion de los mecanismos de separacion en cada tipo de
matriz cromatografica; (b) la demostracion del efecto del pH sobre el
intercambio i6nico; (c) la exploracion de condiciones adecuadas para
resolver una mezcla problema, por ejemplo en una separacion analitica
o en la purificacion de una proteina.

La aplicacion ofrece 13 tipos de relleno o matriz cromatografica para
filtracion en gel (exclusion molecular), afinidad e intercambio ionico,
junto con 10 tampones de elucion de diferentes pH. Las muestras
se preparan mezclando 3 proteinas, bien elegidas de una coleccion
disponible o bien “personalizadas” con pl y masa molecular indicados
por el usuario. Como alternativa, se puede analizar una muestra
problema, de una lista previamente disefiada cuya composicion esta
oculta.

El simulador muestra el avance progresivo de los 3 componentes a lo
largo de la columna empleando bandas coloreadas, y ademas registra
un cromatograma de absorbancia frente a volumen de elucién. La
aplicacion funciona tanto en ordenadores como en dispositivos moviles,
con cualquier sistema operativo, sin necesidad de instalar programas
salvo el navegador de internet. Este laboratorio virtual se ofrece de
forma gratuita bajo licencia Creative Commons (by-nc-sa) en la sede
web Biomodel. UAH.es.

POOmM-2 (ROO-3)
El aprendizaje basado en problemas

en la ensefianza de la Bioquimica

Begofa Ballester Lurbe’, Christelle de Brito?, Maria Teresa
Balastegui?, Laura Selva®, Ignacio Pérez Roger’, José Terrado?
'Departamento de Ciencias Biomédicas, Universidad CEU
Cardenal Herrera, Moncada, Valencia, ES, ?Departamento de
Medicina y Cirugia Animal, Universidad CEU Cardenal Herrera,
Moncada, Valencia, ES, >Departamento de Produccién y Sanidad
Animal, Salud Publica Veterinaria y Ciencia y Tecnologia de

los Alimentos, Universidad CEU Cardenal Herrera, Moncada,
Valencia, ES

El aprendizaje basado en problemas (ABP) es una herramienta
que usa un problema como punto de partida para la adquisicion de
nuevos conocimientos. El alumno dirige su propio aprendizaje,
desarrollando habilidades para la resolucion de problemas, el trabajo

en grupo y la transmisioén de informacion. En el Grado en Veterinaria
de la Universidad CEU Cardenal Herrera hemos utilizado el ABP en
Estructura y Funcion, en la que se integran Bioquimica, Anatomia,
Fisiologia e Histologia. Se formaron grupos de 5-6 alumnos que
tendrian que responder, con argumentos cientificos, a una pregunta
biologica de respuesta abierta propuesta por el profesor. El trabajo
se llevd a cabo en 3 sesiones presenciales de las que los grupos
levantaban un acta en la que se reflejaba el desarrollo del trabajo, las
dificultades encontradas, las soluciones aportadas y la planificacion
de lo pendiente. En una cuarta sesion los grupos presentaron sus
conclusiones. La evaluacion de esta actividad supuso el 15% de la nota
de la asignatura Estructura y Funcién 3 y esa puntuacion se obtuvo
en funcion de la asistencia a clase (15%), la profundidad y claridad
de las actas (25%) y de la memoria escrita y la presentacion oral del
trabajo (60%). El resultado del trabajo fue satisfactorio: los alumnos
realizaron busquedas y justificaciones a las cuestiones planteadas
con suficiente consistencia cientifica. Las encuestas a los alumnos
indicaron que, sobre 5, la satisfaccion fue de 3,39, mejoraron los
conocimientos (3,49), las competencias de trabajo en grupo (3,47) y
los procesos de busqueda de informacion y resolucion de problemas
(3,59). En conclusion, el ABP puede ser una herramienta ttil para
complementar la docencia en Bioquimica y mejorar competencias
transversales en el marco de esta materia.

P0O-3 (RO0-4)

Empleo de wikis para la creacion de entornos
de aprendizaje vituales como herramienta para
estimular el pensamiento critico en estudiantes

de Ciencias de la Salud

Carlos Alberto Castillo Sarmiento

Facultad de Terapia Ocupacional, Logopedia y Enfermeria,
Universidad de Castilla-La Mancha, Talavera de la Reina, ES

Introduccion: En la actualidad asistimos a la publicacion de noticias
cientificas por medios de comunicaciéon que no siempre se tratan con
el rigor debido. Por otro lado, es imperativo en el entorno universitario
fomentar el desarrollo de habilidades cognitivas superiores por parte de
nuestros estudiantes.

Objetivo del profesor: Crear un entorno wiki de aprendizaje virtual
para fomentar el pensamiento critico de los estudiantes a través del
trabajo cooperativo.

Objetivo de los alumnos: Analizar la evidencia cientifica contenida
en una noticia vista en un medio de comunicacion generalista,
concluyendo si esta noticia se basa en evidencia cientifica o no.
Método: 60 alumnos de la asignatura Bioquimica del primer semestre
de primero de Grado en Enfermeria realizaron un proyecto grupal a
través de una wiki alojada en wikispaces.com. Los alumnos fueron
divididos en 11 grupos y tuvieron un mes para desarrollar el proyecto.
Todos los trabajos eran visibles para todos los miembros de la wiki
durante todo el proyecto y eran comentados por profesor y alumnos
gracias a la herramienta “Discusion”.

Resultados y conclusiones: Todas las wikis fueron desarrolladas
a tiempo y las discusiones previas enriquecieron el resultado final.
En general, los alumnos fueron bastante criticos con las noticias
analizadas recurriendo a la bibliografia cientifica para contrastar las
fuentes de informacion. La discusion en las wikis permite reconducir
el trabajo por parte del profesor pero también estimula la cooperacion
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entre grupos. Por otro lado, el desarrollo y mantenimiento de una wiki
requiere del desarrollo de destrezas por parte del estudiante no solo
relacionadas con las TIC que permiten que esta herramienta puede
emplearse de forma transversal.

P00-4
Ejemplos cotidianos para estimular el interés
de los estudiantes en asignaturas del area de

Bioquimica y Biologia Molecular

Rafael Salto Gonzalez, José Luis Periago Minguez, Maria Dolores
Girén Gonzalez

Departamento de Bioquimica y Biologia Molecular 11, Facultad de
Farmacia, Universidad de Granada, Granada, ES

Divulgar de forma atractiva la ciencia y hacerla asequible a todos los
publicos no siempre es facil, especialmente si el area de conocimiento
tiene una cierta complejidad, lo que hace que sea dificil de comprender
para el estudiante. Tal es el caso de asignaturas como Bioquimica
Estructural o Bioquimica Metabolica. Ambas estan situadas en el
primer y segundo curso de los Grados que se imparten en la Facultad
de Farmacia de la Universidad de Granada. Pensamos que las
competencias adquiridas por los alumnos en su etapa preuniversitaria
no siempre han sido las mas apropiadas o no son suficientes para
obtener el rendimiento adecuado en estas asignaturas. Nuestra
mision como profesores es que el alumno adquiera las competencias
especificas de nuestras asignaturas de la manera mas asequible y
dinamica utilizando todos los recursos que estén a nuestra disposicion.
Las técnicas y herramientas empleadas para despertar el interés y
motivar a los estudiantes son numerosas. Asi entre las consideradas
como clasicas se incluyen direcciones de internet donde se pueden
consultar modelos tridimensionales o videos de técnicas de biologia
molecular. Pero hemos comprobado que una forma amena y divertida
para introducir el conocimiento en las aulas es referirnos al cine, a la
television o a los periddicos para ilustrar con ejemplos ciertos aspectos
de la asignatura. Las peliculas y series de gran audiencia ofrecen
contextos donde situados los conceptos bioquimicos nos permiten
mostrar a los estudiantes la realidad o la ficcion de ejemplos mas o
menos cotidianos que estan acostumbrados a ver pero que no han
terminado de asimilar. Los profesores que presentan esta propuesta
han buscado casos de la vida cotidiana o del cine y television para
que ciertos procesos bioquimicos siempre sean recordados por los
alumnos. Durante el segundo afio de implantacion se ha aumentado en
un 30% el rendimiento académico de los alumnos.

Proyecto  2013-80. Vicerrectorado de Ordenacion Académica y
Profesorado. Secretariado de Innovacion Docente. Universidad de
Granada.

P00-5 (R00-1)

Simulacion de la cinética enzimatica con

hojas de calculo. Aplicacion del modelo de
Michaelis-Menten a la resolucion de cuestiones

biomédicas y biotecnolégicas

Guido Santos, Néstor V. Torres

Grupo de Biologia de Sistemas y Modelizacion Matemética.
Departamento de Bioquimica, Microbiologia, Biologia Celular y
Genética, Universidad de La Laguna, San Cristobal de La Laguna,
Tenerife, ES

La ensefanza de los principios de la catalisis enzimatica en el marco de
la formalizacion matematica que le da soporte cuantitativo (el modelo de
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Michaelis-Menten) se ha visto facilitada por el acceso a herramientas de
calculo de uso generalizado que permiten la simulacion y visualizacion
de las dinamicas asociadas a la misma.

Con objeto de explorar y explotar estas posibilidades se presenta
una aplicacion en hoja de calculo “Enzi-Cal”, que permite explorar
cuantitativamente la influencia de los parametros V. y K en la
dindmica de reacciones enzimaticas, asi como su aplicacion a la
resolucion de cuestiones biomédicas y biotecnoldgicas.

Enzi-Cal es desarrollo versatil, de facil diseio, implementacion y uso,
que permite la simulacion de reacciones enzimaticas y la realizacion
de regresiones lineales bivariadas. Provisto de esta herramienta, el
alumnado puede enfrentarse a distintas situaciones reales y proponer
protocolos experimentales para la solucion de las mismas que le
sirven ademds para profundizar en la comprension de los procesos
implicados.

Esta herramienta formé parte integral de un modulo practico de
simulacion de la cinética enzimatica desarrollado en una asignatura
de Bioquimica impartida en el segundo curso del Grado en Biologia.
Con una duracion de 3 horas, el alumnado tuvo ocasion de revisar los
conceptos fundamentales de la cinética enzimatica, familiarizarse con
Enzi-Cal, resolver un problema practico de naturaleza biomédica o
biotecnoldgica y elaborar un informe con los resultados obtenidos.
Participaron en la actividad 89 alumnos, distribuidos en cuatro grupos.
Los informes resultantes de la actividad, objeto de evaluacion, fueron
calificados por los propios alumnos (coevaluacion) de acuerdo con
una rubrica de evaluacion previamente conocida. Las calificaciones
obtenidas fueron excelentes y no se diferenciaron significativamente
de la que otorgadas por el profesorado. El alumnado mostr asimismo
elevados indices de satisfaccion con los resultados obtenidos.

Este trabajo fue financiado en parte con fondos del Proyecto de
investigacion del MINECO Ref. BIO2014-54411-C2-2-R.

P00-6 (RO0-5)
APP para Western Blot Troubleshooting

Pilar Roca, Jordi Oliver, Marco Bauza-Thorbrligge
Departamento de Biologia Fundamental y Ciencias de la Salud,
Universitat de les llles Balears, Palma de Mallorca, ES

Las nuevas tecnologias nos aportan nuevas herramientas para la
ensefianza de la Bioquimica y Biologia Molecular, entre ellas las APP
pueden ayudarnos en nuestro dia a dia. Aqui presentamos una APP
disefiada para ayudar a los estudiantes de una asignatura metodologica,
Métodos y Técnicas en Biologia Molecular del grado de Bioquimica.
En concreto, hemos desarrollado una APP para ayudar a optimizar los
Western blot (WB) en la que se tratan los principales problemas que
pueden darse al realizar un WB, ofreciendo diferentes consejos para
optimizar los resultados.

La APP se ha desarrollado utilizando la herramienta en la WEB
mobincube (Www.mobincube.com), esta herramienta nos permite
disefiar e implementar APP de manera gratuita a través de la red, que
luego se pueden descargar para funcionar sobre una Tablet, Smartphone
o directamente en la WEB.

La APP se ha disefiado a modo de arbol de decision, de manera que los
problemas que pueden encontrarse en el WB se han dividido en seis
tipos de problemas. En cada uno de ellos se ha ido profundizando en las
posibles causas, dando, al final, no solos los motivos del problema, sino
una lista de sugerencias para solucionarlo. Para ayudar al usuario en su
busqueda, en la APP se incluyen una serie de imagenes representativas
de los posibles problemas.

La herramienta ha resultado de utilidad y de facil manejo a los diferentes
usuarios a los que se ha presentado, tanto estudiantes de grado de la
asignatura de Métodos y Técnicas de Biologia Molecular, como
investigadores predoctorales. Asi las APP pueden ser de gran utilidad
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para solucionar problemas que puedan darse en el laboratorio y en la
enseflanza de técnicas de Biologia Molecular.

P00-7 (RO0-6)

Primera introduccion practica del alumnado de
grado al portal cientifico NCBI: aplicaciones en
Podologia

Flora Sanchez-Jiménez, Antonio Pérez-Pérez, Teresa Vilarifio-
Garcia, Jenifer Martin-Gonzalez, Natalia Evtikhova, Victor Sanchez-
Margalet

Departamento de Bioquimica Clinica, Hospital Universitario
Virgen Macarena, Sevilla, ES

Introduccion: El National Center for Biotechnology Information
(NCBI) es parte de la National Library of Medicine de EEUU.
Actualmente es una importante fuente de informacion de biologia
molecular, incluyendo varias bases de datos para acceso online gratuito:
GenBank, Pubmed, MESH, OMIM, herramientas informaticas para
analisis de ADN, ARN vy proteinas (BLAST, Structure, Nucleotide)
o libros online, entre otras aplicaciones. En ciencias de la salud, el
alumno de primer afio cuenta con asignaturas de contenido basico del
area de bioquimica, que establece las bases para un posterior desarrollo
de otras materias o de actividad investigadora futura, a menudo
deficiente en determinadas licenciaturas. La adaptacion curricular
y a los intereses del alumnado del uso de las bases de datos online
incluidas en NCBI puede ser una valiosa herramienta de conocimiento
y aplicacion de la bioquimica.

Objetivos: Acercamiento del alumnado de primer curso del grado de
Podologia al manejo y utilidades de ambito bioquimico que ofrece el
portal NCBI.

Métodos y resultados: Se ha desarrollado una practica relacionada con
el uso del portal NCBI (Pubmed, MESH, Structure y Books), mediante
un acceso individual del alumnado a través de ordenador. Para el uso de
Pubmed y MESH se han utilizado una serie de actividades orientadas a
realizar eficientemente busquedas de trabajos cientificos relacionados
con la gota y profundizar asi en el conocimiento de esta patologia.
Con la base de datos Structure, se ha trabajado en moléculas de interés
para el desarrollo tedrico de la asignatura, como la hemoglobina,
tripsina 0 ADN. La base de datos “Books” ha sido utilizada para el
descubrimiento de nuevo material bibliografico online gratuito de
interés para el alumnado. Una encuesta ha puesto de manifiesto la
satisfaccion del alumno.

Conclusion: El desarrollo de esta practica ha permitido al alumno de
primer afio de podologia un acercamiento a una serie de herramientas
basicas para investigacion, asi como la ampliacion y consolidacion de
los conocimientos adquiridos durante las clases tedricas de Bioquimica.

P00-8 (R00-7)

Expresion periddica de la ciclina CIb2 y el
inhibidor de CDK Sicl en S. cerevisiae, una
practica de regulacién de la proliferacion
celular

Immaculada Quilis, Carlos J. Gual

Departament de Bioquimica i Biologia Molecular, Universitat de
Valéncia, Burjassot, Valencia, ES

La practica que se presenta se enmarca dentro de la asignatura de
“Regulacion de la proliferacién y destino celular” de tercer curso
del grado de Bioquimica y Ciencias Biomédicas de la Universitat
de Valéncia. La regulacion del ciclo celular implica la sucesion

ordenada de ondas de actividad quinasa CDK-ciclina. La activacion
e inactivacion de los distintos complejos CDK-ciclina depende del
control de sus reguladores positivos, las ciclinas, y de sus reguladores
negativos, los inhibidores de CDKs (CKI). En esta practica se analizan
variaciones en los niveles de estas moléculas reguladoras del ciclo
celular. En concreto se estudia la expresion periddica de genes a lo
largo del ciclo celular de S. cerevisiae con el objetivo de caracterizar el
control de la salida de mitosis, una de las transiciones mas importantes
del ciclo celular. Se utiliza una cepa mutante cdcl5 con la que se
consigue un bloqueo de las células en telofase y tras la liberacion
del bloqueo se realiza el analisis de la variacion en los niveles de la
ciclina mitética Clb2 y del inhibidor de CDK Sicl mediante técnicas
de Western blot.

P00-9 (ROO-8)
Taller de la Magia de la Ciencia, Una actividad

para divulgar ciencia

Pilar Roca, Miguel Ferrer, Jordi Oliver

Departamento de Biologia Fundamental y Ciencias de la Salud,
Universitat de les llles Balears, Palma de Mallorca, ES

En los dos tltimos afios, en la Universitat de les Illes Balears (UIB)
hemos puesto en marcha la actividad Ciéncia per a Tothom (CP@T)
que permite a los estudiantes de los grados de Ciencias adquirir la
competencia de trasmitir informacion, ideas, problemas y soluciones
a publico especializado y no especializado. Esta competencia la
trabajamos desarrollando un encuentro entre alumnos de la UIB y
estudiantes de primaria, secundaria y bachillerato.

Durante este curso, en la asignatura de primer curso del grado de
Bioquimica - Laboratorio de Instrumentacion Bioquimica, dentro del
horario de practicas de laboratorio de grupo mediano, los estudiantes en
grupos de cuatro personas han planificado y buscado actividades para
desarrollar en el encuentro CP@T2015 bajo la supervision del profesor.
En el proceso de busqueda, realizacion de propuestas y seleccion de
las mejores elegimos varias agrupadas bajo el epigrafe La Magia de la
Ciencia.

Las actividades fueron analizadas y se comprobo su seguridad, tiempo
de ejecucion e interés para los estudiantes de primaria y secundaria.
Las practicas fueron filmadas y se disefié un poster explicativo de las
mismas.

Los alumnos presentaron su actividad durante tres dias en el campus de
la UIB. Durante estos dias la mayoria se mostraron muy motivados y fue
incrementando su entusiasmo a medida que comprobaban el interés de
sus interlocutores, y al darse cuenta de que eran capaces de compartir
sus inquietudes e interés por la ciencia con otros jovenes avidos por
saber y conocer el porqué de la ciencia. La actividad les ha aportado
competencias para divulgar la ciencia.

Agradecimiento a los alumnos de 6“promocion del Grado de Bioquimica
de la UIB.

P00-10 (RO0-9)

Bioquimica de las “nuevas generaciones”
Josep M. Fernandez Novell

Departamento de Bioquimica y Biologia Molecular, Universidad
de Barcelona, Barcelona, ES

Se presentan diversos trabajos realizados por alumnado de todos
los niveles educativos, de primaria, de secundaria y de universidad.
Durante el curso académico se han realizado diversos talleres
relacionados con la bioquimica para alumnado de primaria y de
secundaria. Estos talleres daban una idea de la bioquimica desde puntos
de vista muy distintos. Asi, mientras con el alumnado de primaria, bajo
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los auspicios del afio internacional de la luz que se celebra este 2015,
se ha trabajado la fotosintesis, evaluando el rendimiento fotosintético
de una planta acuatica seglin la intensidad de luz; con el alumnado de
secundaria se ha trabajado la enfermedad de la diabetes, la insulina y
el metabolismo de la glucosa. Finalmente, en primer curso del grado
de bioquimica se han abierto dos vias de trabajo, una sobre la ciencia
ficcion y los superhéroes ;qué cantidad de proteina deberia comer
Spiderman para poder fabricar la que necesita para su tela? Con todos
los matices y controversias que la respuesta conlleva. La segunda via
esta relacionada con la bioquimica que aparece y que se puede discutir
de algunas peliculas, por ejemplo, en Jurassic Park, ;como se obtiene
y se preserva una muestra de ADN? O ;por qué se usa ADN de rana
para completar el del dinosaurio? Todo ello presenta un nuevo enfoque
en la “ensefianza” de la bioquimica desde la percepcion que tienen
nuestros jovenes de ella.

POO-11

La lengua de signos en las aulas de bioquimica
Antonio Pérez Pérez', Teresa Vilarifio Garcia, Flora Sanchez
Jiménez', Jenifer Martin Gonzalez!, Antonio Manuel Carmona
Fernandez', Natalia Evtikhova', Victor Sanchez Margalet’
!Departamento de Bioquimica Médica, Biologia Molecular e
Inmunologia. Facultad de Medicina. Universidad de Sevilla,
Sevilla, ES, ?Fundacién Publica Andaluza para la Gestion de la
Investigacion en Salud de Sevilla (FISEVI), Castilleja de Guzman,
Sevilla, ES

La Lengua de Signos Espafiola (LSE) no solo ha sido una lengua
minoritaria sino también una lengua poco conocida por el resto de la
sociedad. La aparicion de la Ley 27/2007 supuso el reconocimiento de
esta lengua y del derecho de las personas sordas para elegir libremente
su uso como medio de comunicacion, asi como su aprendizaje en la
educacion formal o no formal. Ademas, esta ley tiene como objetivo
eliminar las barreras de comunicacion y sefiala a las Administraciones
educativas y las Universidades las que desarrollen y promuevan
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programas de formacion para el aprendizaje de la LSE. Por este motivo,
algunas universidades privadas han apostado ya por incorporar la LSE
a su oferta formativa. Es mas, algunas universidades ponen intérpretes
(ILSE) a disposicion de los alumnos con discapacidad que lo soliciten.
Sin embargo, los intérpretes no pueden asumir el papel del profesorado
y en muchos casos en materias con terminologias complejas (ej:
Bioquimica del grado de Medicina) en la que no existe signos especificos
para designar conceptos técnicos, o el intérprete los desconoce, la
informacion a transmitir se retrasa, generando dificultad para la correcta
comprension de la materia por parte del alumno. Ademas de la gran
capacidad de concentracion que supone depender de un intérprete para
seguir las explicaciones orales después de un tiempo y las explicaciones
en diapositivas o pizarra del profesor.

El objetivo del trabajo es crear un sistema online para alumnos sordos
que facilite el acceso a las clases de Bioquimica mediante intérprete de
LSE, para que desde cualquier lugar pueda estudiar y trabajar la materia,
solo 0 en pequefios grupos con sus compareros.

Metodologia: Este proyecto se llevara a cabo en las asignaturas de
“Bioquimica humana”, y “Bioquimica clinica” del grado de Medicina.
Los participantes de este proyecto seran los profesores que impartan el
temario de dichas asignaturas. El material necesario para la realizacion
del proyecto sera una videocamara y un ordenador portatil con el que
procesar o editar los videos.

El primer dia de clase, se dard a conocer a los alumnos la finalidad
de los videos en clase con intérprete. Ademas, la valoracion sera la
participacion en dicho proyecto mediante la realizacion de preguntas,
asi como, la visita a la pagina para la valoracion de los videos. Esta
nota se sumara a la calificacion obtenida en el examen final de la
asignatura.

Con los videos se espera que el alumno puede profundizar en conceptos
tedricos vistos en clase desde una perspectiva mas amena y practica con
el aliciente de que ademas estan habilitados para el alumnado sordo que
se matricule en dichas asignaturas. Con el video ademas se consigue
que el propio alumno (oyente y sordo) trabaje en su casa de forma mas
independiente y autodidacta, valorandose su capacidad, no solo de
aprender los contenidos vistos en clase sino su capacidad para hacer
busquedas, relacionar ideas o conceptos, su capacidad critica, etc.
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