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Welcome

Dear colleagues,

On behalf of the organizing committee I have the pleas-
ure to invite you to “The 1st FEBS3+ Joint Meeting of the 
French-Portuguese-Spanish Biochemical and Molecular Biol-
ogy Societies” Congress, to be held 23-26 October 2017 in 
Barcelona. The Congress is organized by the French Society 
of Biochemistry and Molecular Biology (SFBBM), the Portu-
guese Society of Biochemistry (SPB) and the Spanish Society 
of Biochemistry and Molecular Biology (SEBBM), with fi nan-
cial support from the Federation of European Biochemical 
Societies (FEBS). The venue will be The Barcelona Congress 
Centre of “Fira de Barcelona” located in the Montjuïc exhibi-
tion centre. This is very close to the airport and to the main 
access roads into Barcelona and connected to the city’s pub-
lic transport network.

The “Fira” provides excellent facilities for delegates to ex-
change information with each other and with representatives 
of industry and exhibitors. During the Congress we will bring 
in leading voices in Biochemistry and Molecular Biology and 
offer the conditions to ensure scientifi c discussion. To facili-
tate this, we will devote time to Symposia and Plenary Con-
ferences but also to Poster Discussion.

In this connection, Professors Jules Hoffmann (Nobel Prize 
Awardee 2011; Strasbourg University), Juleen Zierath (Karo-
linska University, and University of Copenhagen), and Carlos 
Bustamante (University of California at Berkely) will attend the 
meeting and will deliver plenary lectures at the Congress. This 
will permit to cover relevant areas such as Innate Immunity, 
Integrative Metabolism, and Single Molecular Biophysics.

I would like to highlight two key aspects of this Congress. 
First, we will maintain the initiative of selecting Symposia 
based on proposals submitted by members of the organiz-
ing societies. Second, Working Groups of the SFBBM, SPB 
and SEBBM will merge for this occasion to celebrate Working 
Group Meetings in the afternoon of October 24th and 25th.

In addition to the Symposia and Working Groups, the Con-
gress will have a number of Plenary Lectures (Alberto Sols-
Fundación BBVA, Fundación Ramon Areces, L’Oréal-UNE-
SCO for Women in Science, Leloir, Niemeyer) and Awards 
(Maurice Nicloux, Young Researcher SPB Award, Fischer 
Scientifi c, Young Investigator-SEBBM-BIOTOOLS, Margarita 
Lorenzo-Lilly Foundation). Furthermore, we will also organ-
ize satellite activities such as an “Introduction to Research 
in Biochemistry and Molecular Biology” course, a Forum on 
Entrepreneurship, a Meeting of Coordinators of Undergradu-
ate and Postgraduate Degrees in Biochemistry and related 
subjects, as well as “Biochemistry in the City” activities.

We hope that the Congress will be an enjoyable experience for 
all participants. We trust that it will also offer the opportunity 
for fruitful discussions, as well as the possibility to initiate 
new friendships, collaborations and joint projects.

We encourage you to join us and look forward to meeting you 
in Barcelona, a city full of history and culture, in October 
2017.

With best wishes,

ANTONIO ZORZANO

Chair
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Barcelona 2017  Plenary Lectures

Fundación Ramón Areces 
Opening Lecture

CP01-1

Innate immunity from insects to mammals
Jules Hoffmann
Nobel Awardee. University of Strasbourg, Strasbourg, FR

(Text not received)

Fisher SEBBM Lecture

CP02-2

Cellular reprogramming in the adult organism 
and its interplay with tissue damage
Lluc Mosteiro
Tumor Suppression group, Spanish National Cancer Research 
Centre (CNIO), Madrid, ES

Reprogramming of diff erentiated cells into pluripotent cells can occur 
in multiple tissues of an adult organism, however the mechanisms and 
physiological processes involved are poorly understood. To shed some light, 
we investigated the role of the tumor suppressor genes p53 and Ink4a/Arf, 
which are well known cell autonomous barriers to reprogramming in vitro.
Interestingly, we observed opposite eff ects of these tumor suppressor genes 
on the in vivo reprogramming process: whereas reprogramming is increased 
in a p53-null background, it is reduced in a Ink4a/Arf defi cient context. In 
a attempt to dissect the reprogramming-related processes, we observed that 
the in vivo expression of the reprogramming factors OCT4, SOX2, KLF4 
and cMYC leads to two distinct and concomintant cellular outcomes: on one 
hand it promotes the reprogramming of a small population of cells while, 
on the other hand, it induces damage and the subsequent senescence on a 
larger amount of cells. We have investigated the interplay between these two 
processes and have found that senescent cells promote the reprogramming 
of neighbouring cells through the secretion of cytokines, being IL6 a key 
regulator of this crosstalk. Reprogramming-induced senescence is dependent 
on Ink4a/Arf and it is exacerbated in a context of p53 defi ciency, thus 
clarifying the diff erent role of these two genes on in vivo reprogramming.
More importantly, we have observed that biological processes associated to 
senescence and increased IL6 levels, such as tissue injury or physiological 
ageing, enhance in vivo reprogramming.
We conclude that senescence provides an optimal context for cellular 
reprogramming in vivo, suggesting a possible role of reprogramming in 
tissue repair processes

L’Oréal-UNESCO for Women in Science 
Plenary Lecture

CP03-1

Skeletal muscle mediators and exercise-induced 
adaptations governing insulin sensitivity
Juleen Zierath
Karolinska Institute, Stockholm, SE

Type 2 diabetes mellitus is a life threatening metabolic disease 
reaching epidemic proportions. Although the molecular basis for this 
pathology is incompletely understood, genetic and environmental 
factors, probably in a synergistic manner, contribute to the risk of 
developing type 2 diabetes. The burden of type 2 diabetes and related 
co-morbidities on society is enormous, and growing, given that there is 
no cure in sight. Type 2 diabetes shares many features of “accelerated 
aging” including insulin resistance, defective oxidative metabolism/
mitochondrial function and loss of muscle mass. Strikingly, long-term 
participation in vigorous exercise programs mitigates secondary 
aging and reduces disability and mortality. This association advances 
the notion that exercise promotes “healthy aging” and improves the 
quantity and quality of life. 
My team has discovered that people with type 2 diabetes develop skeletal 
muscle insulin resistance arising from impaired insulin signaling and 
reduced glucose transport activity. Furthermore, we have shown that 
skeletal muscle insulin resistance can be noted at all stages in the 
pathogenesis of type 2 diabetes. Aging-related loss of skeletal muscle 
mass is also exacerbated indirectly by type 2 diabetes and obesity, with 
a vicious cycle between an increased fat mass and the concomitant 
decrease in skeletal muscle mass, giving rise to “sarcopenic obesity”. 
Importantly, regular exercise training prevents insulin resistance 
and maintains functional muscle mass. The overarching goal of our 
research is to identify and validate molecules, pathways and ultimately 
new treatments that confer the benefi ts of exercise to improve insulin 
sensitivity, preserve mitochondrial energetics and attenuate loss of 
strength and power with aging. This lecture will present new evidence 
to identify and validate exercise-responsive treatment targets and 
optimal exercise intervention strategies to mitigate secondary aging and 
prevent metabolic disease.

Keywords: Glucose metabolism; Energy Homeostasis; Skeletal Muscle 
Function; Exercise Training. 

Niemayer Session: IUBMB 
Jubilee Lecture

CP04-1

Specialized adaptations to an annual life cycle 
in South American killifish were accompanied 
by a rapid genome expansion
Miguel Allende
Universidad de Chile, Santiago, CL

Annualism in killifi sh (Teleostei, Cyprinidontiformes) has been described 
in the African and American continents and is likely to have arisen 
independently at least twice. These animals have adapted to survive 
in ephemeral ponds that dry out for part of the year, forcing the fi sh 
to grow, reproduce and die within a span of a few months. The next 
generation arises from embryos that are deposited in the susbstrate, 
undergo developmental diapause and can resist dissecation for extended 
periods. Development resumes and hatching occurs during the following 
rainy season. Further, these fi sh display unique developmental features 
that distinguish them from other teleosts. Given these specializations, 
it is of interest to understand the molecular and genomic strategies 
that have evolved in annual fi sh. We have sequenced the genome of 
Austrolebias charrua and Cynopoecilus melanotenia, annual fi sh 
endemic to Uruguay, by using a combination of short and long read 
technologies. Despite having a common ancestor between both species 
dating less than 15Myr ago, the genome of A. charrua is twice the size 
(3Gb) of that of C. melanotenia. This rapid genome expansion occurred 
without multiploidization but, rather, by the spread of retroelements 
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(REs) and other repetitive sequences. Members of the LINE family of 
retrotransposons make up about 20% of the genome, a number similar 
to that found in the human genome. Comparing both genomes, we fi nd 
that A. charrua has three times more intragenic REs than C. melanotenia. 
Analysis of coding sequences shows that A. charrua also displays a 
two-fold expansion in the number of genes showing a paralog rate of 2.2 
(compared to 1.58 for C. melanotenia). We provide evidence for neo- and 
sub-functionalization of duplicated genes by performing tissue-specifi c 
transcriptome analysis between both species. 
Our results suggest that the genome of A. charrua is undergoing dynamic 
changes that may provide a mechanism for evolutionary innovation and 
adaptation to a highly unstable environment.

Funding: FONDAP 15090007.

Margarita Lorenzo Award Lecture

CP05-1

TGFβ3 as a novel target in obesity and type 2 
diabetes-associated kidney failure
Elia Escasany1, Patricia Corrales1, Adriana Izquierdo-Lahuerta1, 
Lucía Torres1, Yamila López1, Božena Delija1, Piotr Kurylcio1, 
Estela Maldonado2, Concha Martínez Álvarez2, Manuel Ros1, 
Gema Medina-Gómez1

1Universidad Rey Juan Carlos. Dpto. de Bioquímica, Fisiología 
y Genética Molecular, Alcorcón, ES, 2Universidad Complutense 
de Madrid. Departamento de Anatomía y Embriología Humanas, 
Facultad de Medicina, Alcorcón, ES

Obesity is associated with the development of lipotoxicity, which 
is produced by the ectopic accumulation of lipids in metabolically 
important organs such as kidney. In this case, defective fatty acid 
utilization occurs and apoptosis and dedifferentiation is increased, 
which contributes to fibrosis and chronic kidney diseases progression. 
Transforming growth factor β (TGFβ) is a superfamily of cytokines 
involved in important biological processes such as differentiation, 
apoptosis and fibrosis. TGFβ1 has long been associated with renal 
fibrosis; however, the role for TGFβ3 is not so clear. Our aim was 
to unravel the role of TGFβ3 in the pathophysiology of the kidney. 
We have used heterozygous (HZ) TGFβ3 mice due to lethality of the 
homozygous TGFβ3 null mutant mice. Male mice were subjected 
to a control (CD) or a high fat diet (HFD) and GTT, ITT, and blood 
pressure were measured before sacrifice at 16 weeks and 16 months 
of age. Lack of TGFβ3 did not seem to affect body weight under 
both diets; but HZ mice showed glucose intolerance and a tendency 
towards insulin resistance as well as higher blood pressure on HFD. 
Data from 16-month-old HZ mice showed higher albumin/creatinine 
ratio than WT mice (6.3 vs. 3.5 mg/mmol, respectively). No major 
changes were observed in weight of kidneys. Histology showed 
increased levels of fibrosis (collagen and α-SMA) in HZ mice on both 
diets. This was confirmed by increased fibronectin, osteopontin and 
N-cadherin and decreased E-cadherin and β-catenin mRNA levels. 
Importantly, expression of lipid metabolism genes was altered in HZ 
kidneys compared with WT kidneys, with an increase in lipid synthesis 
genes (ACC and SREBP1) and a decrease in β-oxidation genes 
(PPARα, PGC1α, PGC1β and CPT1). Altogether, these data suggest an 
important role of TGFβ3 in the development of fibrosis and in the lipid 
metabolism of kidney under lipotoxic conditions. 

Acknowledgments: BFU2013-47384-R, BFU2016-78951-R, BFU2015-
70454-REDT, Karolinska Institutet.

SBP Young Investigator Award

CP06-1

A novel protein trisulfide explains energy 
conservation in dissimilatory sulfite reduction
André A. Santos1, Sofi a S. Venceslau2, Fabian Grein3, William D. 
Leavitt4, Christiane Dahl3, David T. Johnston4, Inês A. C. Pereira2

1iMed.ULisboa, Faculty of Pharmacy, Universidade de Lisboa, 
Lisbon, PT, 2Instituto de Tecnologia Química e Biológica 
António Xavier, Universidade Nova de Lisboa, Oeiras, PT, 
3Institut für Mikrobiologie & Biotechnologie, Rheinische 
Friedrich-Wilhelms-Universität Bonn, Bonn, DE, 4Department of 
Earth and Planetary Science, Harvard University, Cambridge, US

Life on Earth is extremely diverse, as organisms had to adapt to a panoply 
of diff erent environmental niches. There are several mechanisms by which 
organisms grow in the absence of oxygen, one of which is the dissimilatory 
reduction of sulfate to sulfi de, performed by sulfate reducing prokaryotes 
(SRP). However, the molecular mechanisms involved in this respiratory 
process were incompletely understood, particularly for the reduction of 
sulfi te. This critical reaction is performed by DsrAB, a widespread enzyme 
also involved in other dissimilatory sulfur metabolisms. Using in vitro 
assays with an archaeal DsrAB, supported with genetic experiments in a 
bacterial system, we show that the product of sulfi te reduction by DsrAB is 
a protein-based trisulfi de, in which a sulfi te-derived sulfur is bridging two 
conserved cysteines of DsrC. Physiological studies also reveal that sulfate 
reduction rates are determined by cellular levels of DsrC.
In conclusion, we have demonstrated, for the fi rst time, that the soluble 
process accomplished by DsrAB and DsrC is coupled to the generation 
of a pH gradient driven by the membrane complex DsrMKJOP, in which 
the four-electron reduction of the DsrC trisulfi de is coupled to energy 
conservation[1]. This also means that the dissimilatory sulfate reduction 
pathway comprises four steps, and not three as previously assumed.

References
[1] Santos A.A., Venceslau S.S., Grein F., Leavitt W.D., Dahl C., Johnston 
D.T., Pereira I.A. “A protein trisulfi de couples dissimilatory sulfate 
reduction to energy conservation”. Science 2015; 350:1541-1545.

Young Scientists Plenary Session 
SEBBM Biotools Lecture

CP07-2

Cell engineering to implement structural 
biology in living cells
Oriol Gallego
Cell Biology and Biophysics Unit, European Molecular Biology 
Laboratory (EMBL), Heidelberg, DE

In order to understand the molecular mechanisms that mediate cellular 
functions we need to determine how macromolecules organize during 
these processes. Quantitative characterization at atomic scale of large 
protein complexes is fundamental in this research. However, cellular 
functions often involve dynamic events mediated by multiple assemblies 
that form higher order structures impossible to isolate. Thus, to fully 
understand the mechanism of action of these processes we need to 
complement our toolbox with new approaches that integrate structural 
biology directly in living cells. In this talk I will explain the work that 
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our group has done in order to develop PICT (Protein interactions from 
Imaging of Complexes after Translocation). PICT is a new method 
that allows quantitative characterization of protein complexes directly 
in living cells by combining cell engineering and light microscopy. 
Together with other groups, we have determined the 3D architecture of 
the machinery involved in exocytosis and we have identifi ed new forms 
of oligomerization that control rRNA synthesis. I will go through these 
studies to illustrate the diff erent applications of PICT and to discuss the 
biology we have learned.

Maurice Nicloux Award Lecture

CP08-1

Very high-throughput biology with droplet-based 
microfluidics
Michael Ryckelynck 
Institut de Biologie Moléculaire et Cellulaire, Université de Strasbourg, 
CNRS, Strasbourg, FR

(Text not received)

Leloir Session: PABMB Lecture

CP09-1

Cellular adaptations to hypoxia. 
Novel mechanisms of HIF regulation
Pablo Wappner
Instituto Leloir, Buenos Aires, AR

Cells and whole organisms adapt to low oxygen conditions (hypoxia) 
through specifi c modifi cations in their transcription and translation profi les. 
The Hypoxia Inducible Factor (HIF), a transcription factor conserved in 
all animal phyla, plays a central role in this adaptation. We have carried 
out genetic screens in Drosophila melanogaster to defi ne mechanisms 
that mediate survival in hypoxia. An RNAi based genome-wide screen 
performed in Drosophila S2 cells rendered 21 novel regulators of HIF, 
including Argonaute1 and other components of the miRNA machinery. 
An over-expression screen of all the miRNAs encoded in the Drosophila 
genome, carried-out in vivo in transgenic fl y lines, led to the identifi cation 
of miR-190 that mediates inhibition of negative regulators of HIF, thereby 
enhancing molecular and biological responses to hypoxia. Other HIF 
novel regulators were the chromatin modifying complex TIP60, which is 
recruited by HIF to hypoxia-inducible promoters and is required for RNA 

Pol II dependent elongation, and the translational repressor Musashi that 
regulates translation of HIF in an oxygen-dependent manner. Thus, cell 
adaptation to hypoxia is controlled by a complex array of transcriptional 
and translational mechanisms that operate at diff erent levels.

Alberto Sols - Fundación BBVA 
Closing Lecture

CP10-1

Division of labor and allosteric regulation among 
the subunits of a DNA packaging ring ATPase
Carlos Bustamante
University of California, Berkeley, US

Many transport processes in the cell are performed by a diverse but 
structurally and functionally related family of proteins. These proteins, 
which belong to the ASCE (Additional Strand, Conserved E) superfamily 
of ATPases, often form mutimeric rings. Despite their importance, a 
number of fundamental questions remain as to the coordination of the 
various subunits in these rings. Bacteriophage phi29 packages its 6.6 mm 
long double-stranded DNA using a pentameric ring nano motor. This portal 
motor is ideal to investigate these questions and is a remarkable machine 
that must overcome entropic, electrostatic, and DNA bending energies to 
package its genome to near-crystalline density inside the capsid. Using 
optical tweezers, we fi nd that this motor can work against loads of up to 
~55 picoNewtons on average, making it one of the strongest molecular 
motors ever reported. We establish the force-velocity relationship of the 
motor. 
Interestingly, the packaging rate decreases as the prohead fi lls, indicating 
that an internal pressure builds up due to DNA compression attaining the 
value of ~3 MegaPascals at the end of packaging. This pressure, we show, is 
used as part of the mechanism of DNA injection in the next infection cycle. 
We have used high-resolution optical tweezers to characterize the steps and 
intersubunit coordination of the pentameric ring ATPase responsible for 
DNA packaging in bacteriophage Phi29. By using non-hydrolyzable ATP 
analogs and stabilizers of the ADP bound to the motor, we establish where 
DNA binding, hydrolysis, and phosphate and ADP release occur relative 
to translocation.
Surprisingly, a division of labor exists among the subunits: while only 4 
of the subunits translocate DNA, all 5 bind and hydrolyze ATP, suggesting 
that the fi fth subunit fulfi lls a regulatory function. Furthermore, we show 
that the motor not only can generate force but also torque. We characterize 
the role played by the special subunit in this process and identify the 
symmetry-breaking mechanism in the motor. Finally, we have begun to 
investigate the physical basis of the inter-subunit communication that 
results in this almost “clockwork” coordination. Mutants of the crucial 
arginine fi nger residue permit us to dissect the network of interactions 
involved in this coordination. 
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S1.1.  New challenges in structural 
biology: the role of X-ray 
cristallography

S1.1-1

Experimental phasing at MAD beamlines, current 
status and future perspectives
Daniele de Sanctis
Structural Biology Group, European Synchrotron Radiation Facility, 
Grenoble, FR

The diff usion of anomalous scattering methods has been the breaking point 
in the ab initio structural determination; for the last two decades.
The success of experimental phasing by anomalous scattering methods 
passes through the collection of the best possible data. This can still 
nowadays be a challenging step, since the accurate measurement of small 
diff erences in anomalous intensities can easily be impaired by experimental 
errors. The beamline setup facilitates the design of diff raction experiments 
to record the intensity of Friedel pair refl ections with high accuracy, which 
is the goal of a successful MAD or SAD experiment.
A good way to disseminate the use of good practices and facilitate their 
application is through the development of experiment software controls 
that ease the operation of the beamline and allow complex experiments 
in an intuitive manner. In this context, the synergetic evolution of the 
experimental control software MXCuBE and of ID29 micro-MAD 
beamline will be presented and discussed also in the perspective of the 
ESRF-EBS upgrade.

S1.1-2

Serial crystallography at the Synchrotron
Kay Diederichs
Fachbereich Biologie, Universität Konstanz, Konstanz, DE

Prompted by methodological advances in measurements with X-ray Free 
Electron Lasers, it was realized in the last three years that traditional (or 
conventional) methods for data collection from crystals of macromolecular 
specimens can be complemented by synchrotron measurements on 
microcrystals that would individually not suffi  ce for a complete data set. 
Measuring, processing, and merging many partial data sets of this kind 
requires new techniques which have since been implemented at several 
third-generation synchrotron facilities. 

S1.1-3

Opportunities for biologists at the ALBA 
synchrotron and the XALOC beamline
Roeland Boer
Cells, Barcelona, ES

Structural information obtained with protein crystallography is now 
almost exclusively dependent on data generated at synchrotrons at the 
expense of home sources. BL13-XALOC is a tunable macromolecular 
crystallography beamline at the third generation, 3-GeV ALBA synchrotron 
near Barcelona, and has been in user operation since 2012. XALOC has 
been designed to deal not only with easily automatable X-ray diff raction 
experiments of micrometer-sized crystals, but also with more complex 
ones that include a variety of crystal sizes and unit-cell length dimensions, 
crystals with high mosaic spread, and/or poorly diff racting crystals. The 
aim for a reliable all-in-one beamline is equaled by the aim to maximize 
ease-of-use and automatization. This allows users to get the most out of 
complex and diffi  cult projects while being able to perform fast and routine 

data collection on good-quality crystals with well-known diff raction 
properties, such as those of a typical fragment screening projects. Remote 
data collection is supported, and many users collect data from their home 
institution routinely. The beamline allows in situ diff raction in plates as 
well as in capillaries. Fast automatic data processing is available, and users 
can reprocess the data easily using the newly implemented application 
Xamurai, which also provides simple phasing strategies and subsequent 
visualization of electron density maps using Coot. At 12.65 keV, the fl ux 
of the beamline is 5x1011, which will further increase to at least twice this 
value as the current in the ALBA storage will increase. Currently, up to 
90 samples can be stored in the automated sample changer, which will 
very soon be increased to 144. Continuous access to the beamline has 
been implemented recently, allowing access within a few weeks. We will 
highlight current possibilities of the beamline, present some highlights of 
the results obtained thus far and provide an update of upgrades that will 
become available in the near future. In addition, we will briefl y introduce 
the features of XAIRA, the ALBA microfocus beamline that is currently in 
the design phase.

S1.2.  New Perspectives 
on ductile proteins

S1.2-1

Disorder to order transitions in the regulation 
of transcription: biomedical implications
Xavier Salvatella
Institute for Research in Biomedicine (IRB Barcelona), Barcelona, ES

Intrinsically disordered regions of multi-domain proteins are devoid of 
persistent secondary and tertiary structures but play key roles in important 
biological functions. One process where their role is particularly crucial 
is transcription activation. The transcription activation domains of 
transcription factors, that are intrinsically disordered, are involved in the 
recruitment of the basal transcription machinery by transient multivalent 
protein-protein interactions with transcriptional co-regulators and general 
transcription factors. Despite their biological importance and their nature 
as potential therapeutic targets the transient nature of these interactions 
makes their structural characterization very challenging.
In my talk I will discuss our progress in the characterization of 
the structural properties and the nature of the interactions of the 
transactivation domain of a transcription factor that is a key therapeutic 
target for prostate cancer. I will also show how our results can contribute 
to the development of new therapeutic approaches for a specifi c stage of 
this disease that is incurable.

References
[1] De Mol, Eva et al. 2016. “EPI-001, A Compound Active against 
Castration-Resistant Prostate Cancer, Targets Transactivation Unit 5 of the 
Androgen Receptor”. ACS Chem. Biol. 11: 2499–2505.
[2] Eftekharzadeh, Bahareh, Alessandro Piai, et al. 2016. “Sequence 
Context Infl uences the Structure and Aggregation Behavior of a PolyQ 
Tract”. Biophys. J. 110: 2361–66.
[3] Cato, Laura et al. 2017 “Development of Bag-1L as a therapeutic target 
in androgen receptor-dependent prostate cancer”. eLife 6: e27159.

S1.2-2

CP12, an intrinsically disordered protien: 
Jack of all trades and master of the Calvin cycle
Brigitte Meunier-Gontero
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Laboratoire Enzymologie de complexes supramoléculaires, BIP 
(Bioénergétique et Ingénierie des Protéines), Marseille, FR

Intrinsically disordered proteins (IDPs) contain disordered regions under 
physiological conditions and lack specifi c three-dimensional structure. 
CP12, a chloroplast protein of approximately 80 amino acids has a high 
proportion of disorder promoting residues. This protein has at least two 
(often four) cysteine residues forming one (or two) disulfi de bridge(s) 
under oxidizing conditions that confers some order but under reducing 
conditions, is fully disordered. CP12 is therefore a conditionally disordered 
protein. This protein is found in most oxygenic photosynthetic organisms 
and has also been detected in a cyanophage. The best studied role of CP12 
is its regulation of the Calvin-Benson-Bassham (CBB) cycle responsible 
for CO2 assimilation. In a green alga, Chlamydomonas reinhardtii, we 
have shown that oxidized CP12 forms a supramolecular complex with 
two key CBB cycle enzymes, GAPDH (glyceraldehyde-3-phosphate 
dehydrogenase) and PRK (phosphoribulokinase). Association–
dissociation of this complex, induced by the redox state of CP12, allows 
the CBB cycle to be inactive in the dark and active in the light. However, 
we showed that CP12 is promiscuous and can interact with other enzymes 
such as aldolase and malate dehydrogenase. It also plays other roles in 
plant metabolism such as protecting GAPDH from inactivation. Using 
mass spectrometry, we showed that CP12 can bind metal ions such as 
copper and nickel, and could play a scavenger role. CP12, in higher 
plants, has also been shown to be linked to stress responses. Therefore, 
CP12 seems to be involved in many functions in photosynthetic cells and 
behaves like a jack of all trades as well as being a master of the CBB 
cycle.

S1.2-3

Dengue virus capsid protein functions and its 
inhibition by pep14-23
Nuno C. Santos
Instituto de Medicina Molecular, Faculdade de Medicina, 
Universidade de Lisboa, Lisbon, PT

Dengue virus (DENV) infection aff ects millions of people and is 
becoming a major global disease for which there is no specifi c available 
treatment. pep14-23 is a recently designed peptide, based on a conserved 
segment of DENV capsid (C) protein. It inhibits the interaction of DENV 
C with host intracellular lipid droplets (LDs), crucial for viral replication, 
as well as with VLDL [Carvalho et al. (2012) J. Virol. 86:2096; Martins 
et al. (2012) Biochem. J. 444:405; Faustino et al. (2014) Nanomedicine 
10:247]. 
Here we analyzed pep14-23 structure and ability to bind diff erent 
phospholipids, relating the information obtained with the full-length 
DENV C structure and biological activity. Bioinformatics approaches 
were combined with biophysical methods such as circular dichroism, 
tensiometry, NMR and zeta potential measurements [Faustino et al. (2015) 
ACS Chem. Biol. 10:517]. 
We show that pep14-23 acquires α-helical conformation upon binding to 
negatively-charged phospholipid membranes, displaying an asymmetric 
charge distribution structural arrangement. Structure prediction for the 
N-terminal segment reveals four viable homodimer orientations that 
alternatively shield or expose the DENV C hydrophobic pocket. Taken 
together, these fi ndings suggest a new biological role for the disordered 
N-terminal region, which may function as an autoinhibitory domain 
mediating DENV C interaction with its biological targets. 
The results fi t with our current understanding of DENV C and pep14-23 
structure and function, paving the way for similar approaches to 
understanding disordered proteins and improved peptidomimetics drug 
development strategies against DENV and related Flavivirus infections 
[Faustino et al. (2015) ACS Chem. Biol. 10:517; Faustino et al. (2015) Sci. 
Rep. 5:10592]. 

S1.3.  Bacterial secretion systems: 
towards the assembly mechanism

S1.3-1

Architecture of the type III secretion system 
needle of Pseudomonas aeruginosa
Andrea Dessen
Institut de Biologie Structurale, Pathogenie Bacterienne, UMR 
CNRS-CEA-UJF, Grenoble, FR

The type III secretion system (T3SS) is a complex nanomachine employed 
by a number of Gram-negative bacteria to inject toxins directly in 
the cytoplasm of eukaryotic cells. It is a key weapon in virulence and 
commensalism processes. One of the most important features of the T3SS 
is its ‘’needle’’, a polymerized, hollow structure through which toxins 
are believed to travel in unfolded state. Despite its importance, the T3SS 
needle of the human pathogen P. aeruginosa, formed by a single protein, 
PscF, has not been extensively studied. Here, I will describe the formation 
process and architecture of the P. aeruginosa needle, from its stabilization 
in the bacterial cytoplasm to its polymerization in vitro and on the bacterial 
surface. Detailed knowledge of the mechanism of its formation and 
architecture could lead to the development of tailored inhibitors.

S1.3-2

The type II secretion Pseudopilus: structure and 
assembly
Olivera Francetic
Institut Pasteur, Biochemistry of Macromolecular Interactions Unit, 
CNRS ERL6002, Paris, FR

Type II secretion nanomachines promote transport of folded proteins 
from the periplasm across the outer membrane of Gram-negative bacteria, 
contributing to virulence and adaptation of a wide range of species. Protein 
secretion via the type II pathway requires assembly of the pseudopilus, a 
periplasmic fi lament composed of one major and four minor pseudopilin 
subunits. Pseudopilins are anchored in the membrane, where the 
assembly platform complex and a hexameric ATPase motor promote their 
polymerization. We use the Klebsiella type II secretion system as a model to 
understand the mechanism of pseudopilus assembly and its role in protein 
transport. Recently, we determined the structure of the pseudopilus core 
composed of the major pseudopilin PulG using a combination of solution 
NMR, cryo-electron microscopy and molecular modeling. In addition, 
genetic and biochemical approaches combined with molecular dynamics in 
model membranes have shed light on several steps critical for pseudopilus 
assembly, including PulG membrane targeting and insertion, calcium 
dependent folding, N-terminal processing and methylation, membrane 
extraction, targeting and insertion into the growing fi ber.

S1.3-3

Biogenesis and structure of a type VI 
secretion system
Rémi Fronzes
European Institute of Chemistry and Biology, Microbiologie 
Fondamentale et Pathogénicité, CNRS UMR5234, Paris, FR

Our research aims at answering a simple question. How macromolecules 
are transferred through the bacterial cell envelope? Indeed, we study the 
structure and function of several bacterial secretion systems as well as 
of the apparatus involved in bacterial transformation (DNA uptake and 
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recombination). Lately, we have been interested in the structure of the Type 
4 and Type 6 secretion systems. These systems are involved in the transfer 
of proteins through the cellular envelope of Gram-negative bacteria. The 
bacterial Type 6 secretion (T6S) system is one of the key players for 
microbial competition, as well as an important virulence determinant 
during bacterial infections. It assembles a nano-crossbow-like structure 
that propels an arrow made of Hcp tube and VgrG spike into the cytoplasm 
of the attacker cell and punctures the prey’s cell wall. The nano-crossbow 
is stably anchored to the cell envelope of the attacker by a membrane core 
complex.
In collaboration with Eric Cascales’ laboratory in Marseille (France), we 
recently have shown that this membrane complex is assembled by the 
sequential addition of three proteins -TssJ, TssM and TssL- and presented 
a structure of the fully assembled complex (Nature 2015, 2016). We also 

contributed to identify the protein TssA as a key component in the priming 
and polymerization of the contractile tail of the system.
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S2.1.  Gene regulation and 
morphological evolution

S2.1-1

Nails, claws and hoofs. A novel role for Hoxc genes?
Marian Ros
Instituto de Biomedicina y Biotecnología de Cantabria (IBBTEC), 
Santander, ES

Hox genes are a family of important developmental regulators critical 
for the establishment of the basic body plan of bilaterian animals. In 
vertebrates, Hox genes are organized in four clusters (A, B, C and D) 
two of which, HoxA and HoxD cluster, are critical for the outgrowth 
and patterning of the tetrapod limb (Kmita et al. 2005; Woltering et al. 
2014). In contrast, no specifi c function for the HoxC or HoxB clusters 
has been identifi ed during limb development, as no obvious limb defect 
is observed in the complete absence of either of these clusters (Suemori 
& Noguchi, 2000).
Recently, with the generation of the temporal expression profi les 
of the limb progenitors and of the ectoderm, separately, we have 
exposed a temporal collinear activation of the HoxC cluster in the limb 
ectoderm. Furthermore, by in situ hybridization we found a progressive 
restriction of 5’Hoxc genes to the nail primary fi eld, correlating with 
the nail defect exhibited by Hoxc13 mutants (Godwin & Cappechi, 
1998). A re-examination of the phenotype of mice lacking the entire 
HoxC cluster (Suemori & Noguchi, 2000) revealed remarkable nail 
development defects suggesting the involvement of Hoxc genes in nail/
claw morphogenesis.
As a fi rst step to identify the cis-regulatory mechanisms underlying 
Hoxc gene transcription, we performed ATAC-seq of the limb ectoderm 
and identifi ed two conserved regions 5’ of the HoxC cluster that we are 
currently evaluating for activity in mouse transgenesis. Moreover, given 
the role of Hox genes in the evolution of form, we are expanding our 
analysis to other species with a particular development of nail organ 
(hoof) in order to investigate the role of Hoxc genes in the nail-claw-hoof 
transition and its putative contribution to the diversity of distal limb 
structures.

References
[1] Kmita et al., Nature 435: 1113-1116 (2005). 
[2] Woltering, et al., Plos Biol 12 (2014). 
[3] Suemori & Noguchi, 2000 2:333-342 (2000). 
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S2.1-2

Evolution of regulatory landscapes
José Luis Gómez Skarmeta
Centro Andaluz de Biología del Desarrollo (CABD), Sevilla, ES

Temporal and evolutionary dynamic of gene expression is critical for 
tissue formation during animal development and has been essential for 
morphological diversifi cation along evolution. 
This depends on cis-regulatory information located at the non-coding 
DNA that is organized in regulatory landscapes controlling the 
expression of specifi c genes. What is the dynamic of the regulatory 
landscapes along development and evolution? Here I will present a 
comparative study of the regulatory landscape of genes critical for 
appendage development that help to understand how these structures 
have evolved. 

S2.1-3

Mechanisms regulating vertebrate body formation 
along its anterior-posterior axis
Moises Mallo
Instituto Gulbenkian de Ciência, Lisbon, PT

During vertebrate development, the diff erent parts of the body are made 
sequentially from head to tail by the activity of axial progenitors with 
stem cell-like properties located at the posterior embryonic end. These 
progenitors are dynamic, changing their characteristics as they build more 
posterior embryonic structures. I will discuss how the activity of several 
factors, including Gdf11, Isl1 and Snai1, regulate the cellular and functional 
properties of these progenitors to promote coordinated formation of the 
vertebrate body.

S2.2.  Photopharmacology

S2.2-1

In vivo photopharmacological manipulation of 
chronic pain-related behaviors
Cyril Goudet
Neuroreceptors, Dynamics and Function. Institut de Genomique 
Fonctionnelle (IGF), Montpellier, FR

Photopharmacology (also known as optopharmacology) is a novel 
technique consisting in controlling the biological activity of 
endogenous targets through the use of small diffusible, drug-like, 
photo-regulated ligands. Using fiber optics and light pulses to 
precisely control drug activity offers the possibility of enhancing 
pharmacological selectivity with spatial and temporal resolution and 
opens new perspectives to study the dynamic activity of endogenous 
neuromodulatory mechanisms in vivo. Being largely refractory to 
current pharmacotherapies, identification of regulatory systems 
involved in persistent and chronic pain is crucial. Metabotropic 
glutamate receptors (mGluRs) are G protein-coupled receptors 
activated by glutamate, the major excitatory neurotransmitter of 
the central nervous system (CNS). These receptors are involved in 
the modulation of synaptic activity and are considered as potential 
therapeutic targets for many CNS disorders. Using selective 
photoswitchable allosteric modulator of mGluRs that we recently 
developed, we took control of mGluRs by light in the brain of freely 
moving animals and studied the role of these receptors in chronic 
pain. We demonstrated that mGluRs expressed in the amygdala, a 
key brain region linking pain sensation with negative emotions, can 
rapidly and reversibly inhibited behavioral symptoms associated to 
chronic pain.
Our fi ndings help to defi ne novel and more precise therapeutic interventions 
for chronic pain, and exemplify the potential of photopharmacology. 

S2.2-2

Optical control of endogenous receptors and 
cellular excitability using targeted covalent 
photoswitches
Pau Gorostiza
Nanoprobes and Nanoswitches Group. Institute for BioEngineering 
of Catalonia (IBEC), Barcelona, ES
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Light-regulated drugs allow remotely photoswitching biological 
activity and enable plausible therapies based on small molecules. 
However, only freely diffusible photochromic ligands have been 
shown to work directly in endogenous receptors, and methods for 
covalent attachment depend upon genetic manipulation. Here we 
introduce a chemical strategy to covalently conjugate and photoswitch 
the activity of endogenous proteins, and demonstrate its application 
to the kainate receptor-channel GluK1. The approach is based on 
photoswitchable ligands containing a short-lived highly reactive 
anchoring group that is targeted at the protein of interest by ligand 
affinity. These targeted covalent photoswitches (TCPs) constitute a 
new class of light-regulated drugs and act as prosthetic molecules 
that photocontrol the activity of GluK1-expressing neurons, and 
restore photoresponses in degenerated retina. The modularity of TCPs 
enables the application to different ligands and opens the way to new 
therapeutic opportunities. 

S2.2-3

Labeling proteins on demand with fluorogenic 
probes
Arnaud Gautier
Laboratory of Biophysical Chemistry. École Normale Supérieure 
(ENS), Paris, FR

Deciphering the complex mechanisms controlling cells and organisms 
requires eff ective imaging systems and fl uorescent probes to observe 
and quantify biomolecules in real time with high spatiotemporal 
resolution. A common strategy for imaging proteins is to fuse them 
to peptide or protein sequences that provide fl uorescence, such as 
autofl uorescent proteins and self-labeling tags that can be labeled 
specifi cally with chemical probes. During this presentation, I will 
present the development, applications and advantages of novel 
labeling technologies based on an engineered protein tag, called 
FAST (Fluorescence-Activating and absorption-Shifting Tag), which 
generates fl uorescence upon reversible interaction and activation of 
synthetic fl uorogenic compounds (so-called fl uorogens), which are 
otherwise dark when free in solution. FAST was engineered from 
the 14-kDa photoactive yellow protein (PYP) by directed evolution. 
FAST compares favorably to common autofl uorescent proteins in terms 
of brightness and photostability and functions in diverse organelles, 
cells and organisms. FAST distinguishes itself from other tagging 
systems because (i) fl uorogen binding is rapid, highly dynamic and 
fully reversible, making FAST a genetically encodable fl uorescence 
on/off  switch, and (ii) its properties can be easily changed through 
modifi cations of the fl uorogen chemical structure. These unique features 
makes FAST a genetically encoded fl uorescent reporter holding great 
potentials for multiplexed imaging, super-resolution microscopy and 
biosensing.
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[1] Plamont, M.-A., Billon-Denis, E., Maurin, S., Gauron, C., Pimenta, F. 
M., Specht, C. G., Shi, J., Querard, J., Pan, B., Rossignol, J., Moncoq, K., 
Morellet, N., Volovitch, M., Lescop, E., Chen, Y., Triller, A., Vriz, S., Le 
Saux, T., Jullien, L. & Gautier, A. “A small fl uorescence-activating and 
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[2] Li, C., Plamont, M.-A., Sladitschek, H., Rodriguez, V., Aujard, I., 
Neveu, P., Le Saux, T., Jullien, L. & Gautier, A. “Dynamic multi-color 
protein labeling in living cells”. Chemical Science 8, 5598–5605 
(2017).

S2.3.  Nuclear receptors and their 
co-regulators: implications 
in cancer, metabolism and 
inflammation

S2.3-1

Circadian control of cardio-metabolic functions 
by nuclear receptors
Bart Staels
Institut Universitaire de France, Lille, FR

Many behavioral and physiological processes, including locomotor 
activity, blood pressure, body temperature, sleep(fasting)/wake(feeding) 
cycles as well as lipid, bile acid and glucose metabolism display diurnal 
rhythms. The biological clock ensures proper metabolic alignment 
of energy substrate availability and processing. Derangements in this 
fi nely tuned system can be induced by extending light exposure, 24/7 
food availability and altered food intake patterns, repeated jet-lag and 
shift-working, promoting metabolic imbalances ranging from body weight 
gain to the development of insulin resistance, dyslipidemia and liver 
diseases. Shiftwork, for instance, increases the risk to develop lipid and 
glucose abnormalities resembling the Metabolic Syndrome. Studies in 
animals and humans highlight a strong link between circadian disorders 
and altered metabolic responses and cardiovascular events. Many nuclear 
receptors are activated by lipid ligands hence controlling metabolism. 
Several of them (ie. Rev-erbα, RORα, PPARs) are integral components of 
the molecular clock machinery whose expression is subjected to circadian 
variations and, in turn, these nuclear receptors will regulate downstream 
target genes in a circadian manner, acting to properly gate metabolic events 
to the ‘right’ circadian time window. 

S2.3-2

Epigenomic control of metaflammation 
by GPS2-coregulator pathways
Eckardt Treuter
Department of Biosciences and Nutrition, Karolinska Institutet, 
Stockholm, SE

Regulation of gene expression is triggered by closely linked epigenomic 
and transcriptional reprogramming events, fundamental processes that 
also underlie human diseases. Transcription factors and associated 
chromatin-modifying coregulators play central regulatory roles in these 
processes, as they shape the chromatin/enhancer landscape (i.e. the 
epigenome) and thereby determine cellular identity and signal responses. 
Although these processes are extensively in many cellular contexts 
including macrophages, our current understanding of the precise roles of 
coregulators, and in particular of corepressors, in specifying transcription 
factor and enhancer function is currently lacking behind. It is further 
poorly understood how coregulator-driven epigenomic mechanisms and 
alterations thereof contribute to, or even cause, disease. 
We address these issues by studying coregulators, transcription factors and 
epigenomic mechanisms with an emphasis on their role and relationship 
in metabolic and infl ammatory signaling pathways. Classic ‘metabolic’ 
diseases including obesity, type 2 diabetes, fatty liver disease and 
atherosclerosis are considered today as metabolically driven infl ammatory 
diseases, for which the term ‘metafl ammation’ was coined. As a strong 
candidate for the integration of metabolic and infl ammatory pathways 
emerged a fundamental corepressor complex containing the core subunits 
HDAC3, NCOR, SMRT, TBL1, TBLR1, and GPS2, initially identifi ed by 
means of interactions with nuclear receptors. 
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The talk will highlight some intriguing functions of GPS2-containing 
complexes, some of which are linked to nuclear receptor signaling, others 
are independent: (1) Regulation of cholesterol metabolism and transport 
(2) Requirement for anti-infl ammatory trans-repression by SUMOylated 
nuclear receptors (3) links to histone de-methylation via KDM4A, 
aff ecting LXR and PPAR pathways (4) loss of GPS2 and complex 
dysfunction in adipose tissue of obese subjects (5) anti-infl ammatory role 
in macrophages: conditional GPS2 knockout mice display the hallmarks 
of metafl ammation. Overall, these fi ndings suggest an unexpected broad 
functional repertoire of a fundamental corepressor complex and emphasize 
how cell type-specifi c epigenomes due to alterations of a single regulatory 
component (e.g. a complex subunit) can determine pathophysiological 
responses (e.g. chronic infl ammation, insulin resistance) to a common 
disease environment (e.g. obesity). Since the underlying mechanisms 
appear conserved between mice and humans, therapeutic possibilities 
to modulate the GPS2-metafl ammation-axis may emerge, for example 
via selective nuclear receptor ligands or epigenomic drugs targeting 
chromatin-modifying enzymes and non-coding RNAs. 

S2.3-3

Structure of the Homodimeric Androgen Receptor 
Ligand-binding Domain
Eva Estébanez-Perpiñá, Marta Nadal, Pablo Fuentes-Prior
Department de Bioquímica i Biomedicina Molecular, School of 

Biology, University of Barcelona & Institute of Biomedicine of the 
University of Barcelona (IBUB), Barcelona, ES

The androgen receptor (AR) plays a crucial role in normal physiology, 
development and metabolism as well as in the aetiology and treatment of 
androgen insensitivity syndromes (AIS), male infertility, neurodegeneration 
(Kennedy´s disease) and prostate cancer (PCa). We have shown that 
dimerization of AR ligand-binding domain (LBD) is induced by agonists 
but not by antagonists used in the clinic. The 2.15-Å crystal structure of 
homodimeric, agonist- and coactivator peptide-bound AR-LBD unveils a 
large dimerization surface, which harbours over 40 previously unexplained 
AIS and PCa-associated mutations found in patients. A mutation causing 
complete AIS located in the protein self-association interface disrupts 
dimer formation in vivo, and has a detrimental eff ect on the transactivating 
properties of full-length AR, despite retained hormone-binding capacity. 
The conservation of essential residues suggests that the AR dimerization 
mechanism might be shared by other human nuclear receptors involved in 
several human pathologies. Our work defi nes AR-LBD homodimerization 
as an essential step in the proper functioning of this important receptor in 
the cell. Understanding the detailed molecular aspects of AR dimerization 
opens novel and unexplored therapeutic avenues to design personalized 
drugs against castration resistant PCa.

References
[1] Nadal M. et al. (2017). “Structure of the homodimeric androgen 
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S3.1.  Autophagy, metabolism 
and cell fate

S3.1-1

Mitophagy, Mitochondrial Dynamics, 
and Heart Disease
Gerald W. Dorn, II
Philip and Sima K. Needleman Professor. Director, Center for 
Pharmacogenomics Washington University in St. Louis, St. Louis, 
Missouri, US

Mitochondrial dynamism and their selective elimination to maintain 
overall mitochondrial quality are functionally interconnected in cultured 
cells and linked to disease in Drosophila. Data supporting central roles for 
these processes in in vivo mammalian systems appear less straightforward. 
We have interrogated the interplay between mitophagy and mitochondrial 
fusion/fi ssion in the mouse heart, an energy-dependent organ in which 
mitochondria are abundant, but hypodynamic, intrinsically fragmented, 
and which turn over slowly compared to other organs. Because the fusion 
protein Mfn2 is also an intermediate in mitochodrial PINK1-Parkin 
signaling, genetic deletion of Mfn2 (alone or in combination with Mfn1) 
interrupts mitophagy. In adult hearts this evokes mitochondrial dysfunction 
and rapidly lethal eccentric myocardial remodeling. By contrast, long-term 
genetic deletion of the fi ssion protein Drp1 prevents sequestration of 
damaged mitochondrial elements in one daughter of non-replicative 
fi ssion, impairing normal mitochondrial quality control, and ultimately 
provoking generalized mitophagic mitochondrial loss. The consequence 
in adult hearts is cardiomyocyte drop-out and rapidly lethal dilated 
cardiomyopathy. Remarkably, concomitant interruption of mitochondrial 
fusion and fi ssion (Mfn1/Mfn2/Drp1 triple cardiac knockout) delays 
lethality, but ultimately produces mitochondrial hyper-accumulation, 
severe myocardial hypertrophy, and heart failure. 
Novel genetic and pharmacological approaches have been developed 
to uncouple the fusion-promoting and Parkin receptor functions of 
Mfn2. Substitution of PINK1 phosphorylated T111 and S442 for 
non-phosphorylatable alanines (Mfn2 AA) renders Mfn2 a potent fusion 
protein, but dominant inhibitor of Parkin-mediated mitophagy. Expression 
of Mfn2 AA has no eff ects in adult hearts, suggesting that there are alternate 
mechanisms of mitochondrial quality control. In perinatal hearts Mfn2 AA 
disrupts the normal transition from fetal carbohydrate to adult fatty acid 
myocardial metabolism by interrupting developmental replacement of fetal 
by adult mitochondria. This uncovers an unexpected role for Mfn2-Parkin 
mitophagy signaling in metabolic transitions. 
To modulate Mfn1- and Mfn2-mediated mitochondrial fusion without 
adversely impacting the Mfn2-Parkin mitophagy pathway, we have 
developed cell permeant mini-peptides and chemical peptidomimetics 
that direct mitofusins into fusion-favorable unfolded or –unfavorable 
folded conformations. These peptides and compounds are useful to correct 
pathology caused by pathological mitofusin loss or gain of function.

S3.1-2

Mitophagy, metabolism and cell differentiation
Patricia Boya
Centro de Investigaciones Biológicas, CIB-CSIC, Madrid, ES

Autophagy is a degradative pathway that mediates the degradation and 
recycling of cellular components inside lysosomes. These components can 
include whole organelles, such as mitochondria, in which case the process 
is known as mitophagy. Mitophagy is the only known pathway that can 
eliminate entire mitochondria, and defects in this process are implicated 
in diseases for example neurodegenerative conditions and in aging. We 
show that during development, selective removal of mitochondria by 

autophagy induces a metabolic shift towards glycolysis that is essential for 
diff erentiation of several cell types.
Our results uncover a new link between hypoxia, mitophagy, and metabolic 
reprogramming in the diff erentiation of several cell types in vivo. These 
fi ndings may have important implications for neurodegenerative, metabolic 
and other diseases in which mitochondrial dysfunction and metabolic 
alterations play a prominent role. 

S3.1-3

Glutamoptosis: a new cell death mechanism 
inhibited by autophagy during nutrient imbalance
Raúl V. Durán
INSERM, Institut Européen de Chimie et Biologie, Pessac, 
Bordeaux, FR

Glutamine is the most abundant amino acid in the blood of humans, and a 
major source of biomass for cells. Glutamine catabolism or glutaminolysis 
produces alpha-ketoglutarate. As the glutaminolitic alpha-ketoglutarate 
feeds the tricarboxylic acid cycle (a process termed anaplerosis), the 
metabolism of glutamine is crucial to maintain the bioenergetic status 
of the cell. The relevance of the anaplerotic role of glutamine has been 
extensively studied in the context of nutrient suffi  ciency. However, we and 
others had previously highlighted the importance of glutaminolysis not only 
for energetic purposes, but also as a mechanism to inhibit autophagy. The 
inhibition of autophagy by glutaminolysis is part of an anabolic program 
controlled by the serine/threonine protein kinase mammalian target of 
rapamycin complex 1 (mTORC1), a master regulator of cell growth.
Our recent work has now confi rmed the suffi  ciency of glutaminolysis to 
sustain the inhibition of autophagy in an mTORC1-dependent manner in 
the absence of any other amino acid during prolonged times. However, 
these investigations have also revealed an unexpected connection between 
the unbalanced induction of glutaminolysis in the absence of other amino 
acids and cell death. We are naming this type of metabolic cell death as 
“glutamoptosis,” as it follows a particular apoptotic mechanism. 
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S3.2.  Synaptic defects in brain diseases

S3.2-1

Cognitive disorders as defects in synaptic function: 
insight from human mutations in the CACNG2 gene
Ana Luisa Carvalho
CNC-Center for Neuroscience and Cell Biology, University of 
Coimbra, Coimbra, PT

(Text not received)
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S3.2-2

PI3K-PTEN signaling for synaptic plasticity 
in health and disease
José A. Esteban
Department of Molecular Neurobiology, Centro de Biología 
Molecular Severo Ochoa, CSIC/UAM, Madrid, ES

Synaptic connections in the brain are continuously remodeled in response 
to neuronal activity. This process, known as synaptic plasticity, is critical 
for the establishment of functional neuronal circuits during development, 
and also for learning and memory in adulthood. Multiple signaling 
pathways and molecular mechanisms contribute to synaptic plasticity in 
diff erent brain regions.
During this presentation I will describe our latest results on 
phosphoinositide-dependent signaling, and their role during long-term 
potentiation and long-term depression in the hippocampus. Interestingly, 
these pathways appear to be off -balance in Alzheimer’s disease and some 
forms of autism, leading to cognitive dysfunction. We will consider this 
information for potential therapeutic avenues.

S3.2-3

Non-canonical role of glutamatergic NMDA 
receptor in health and psychiatric diseases
Laurent Groc
University of Bordeaux, Interdisciplinary Institute for Neuroscience, 
UMR5297, Bordeaux, FR

Understanding cell communication in the brain is a major challenge in 
fundamental biology as well as in medicine since a defi cit in transmission 
between neurons is likely at the origin of major neuropsychiatric disorders. 
Over the last decade, our understanding of the synapse, the main site of 
communication between neurons, has simply been revolutionized thanks 
to the development of super-resolution and single molecule imaging 
approaches. Indeed, the visualization in live brain cells of the synaptic 
material such as the neurotransmitter receptors revealed that these 
molecules are highly dynamic and are constantly diff using within the 
plasma membrane. Here, I will describe the fast traffi  cking and nanoscale 
organization of the glutamate NMDA receptor, which is a key actor for 
physiological (e.g. synaptic long-term plasticity) and pathological (e.g. 
schizophrenia) processes. Quite surprisingly, we unveiled a non-canonical 
role of the NMDAR traffi  cking in controlling synaptic functions. In 
addition, such a new level of regulation of the receptor appears to be 
aff ected in animal models of psychosis and schizophrenic patient-derived 
molecules. Discoveries in basic neurobiology, at the single molecule level, 
have thus brought a new concept in our understanding of the neuronal 
communication and paved the way for innovative therapeutical strategies 
for neuropsychiatric disease. 

S3.3.  Mitochondria in health 
and disease

S3.3-1

The dialogue between mitochondria and calcium 
in cell life and death
Michael R. Duchen
University College of London, London, UK

Calcium signaling is fundamental to cell physiology, initiating core physiological 
processes that include fertilization, contraction, migration and secretion. A rise 
in intracellular Ca2+ concentration also activates multiple pathways that serve 
to match energy supply to demand, driving increased rates of ATP synthesis or 
increased bioenergetic capacity. Increased cytosolic [Ca2+] increases metabolite 
transfer across the inner mitochondrial membrane through activation of 
Ca2+-regulated mitochondrial carriers. An increased matrix Ca2+ concentration, 
mediated by the calcium uniporter (MCU), stimulates the citric acid cycle and 
the ATP synthase and increases the rate of ATP synthesis. Cytosolic [Ca2+] 
signals also increase mitochondrial biogenesis and control mitochondrial 
traffi  cking, positioning mitochondria at points of high energy demand.
While the specifi c physiological importance of the MCU complex in 
work-induced stimulation of respiration remains unclear, abnormal 
mitochondrial calcium signaling causes pathology. The MCU forms a 
channel permeant to calcium that permits mitochondrial Ca2+ uptake, but 
is part of a complex of regulatory elements, including MCUb, MICU1, 
MICU2 or MICU3 and EMRE. MICU1 and MICU2 defi ne a threshold 
[Ca2+]c at which the MCU opens. Mutations of MICU1 have been associated 
with learning diffi  culties, a progressive extrapyramidal motor disorder and 
muscle weakness in childhood1. In MICU1 defi cient fi broblasts derived 
from the patients, resting mitochondrial matrix [Ca2+] is increased and 
mitochondria fragmented. We propose that MICU1 acts as a signal-noise 
discriminator, and that mutations of this protein lead to futile calcium 
cycling. Thus, signifi cant calcium uptake at rest is balanced by sodium 
calcium exchange which is in turn balanced by sodium-proton exchange, 
undermining the proton fl ux that drives ATP generation. These mutations 
thus reveal the importance of diff erentiating signal from noise, and the 
energetic cost of futile calcium cycling, and demonstrate the importance 
of fi ne tuning of mitochondrial Ca2+ signals in shaping energy homeostasis.
Excessive mitochondrial calcium uptake especially when accompanied by 
oxidative stress, can precipitate pathology in the form of the permeability 
transition pore (PTP), a large conductance pathway that uncouples oxidative 
phosphorylation, causing energy collapse and cell death. PTP opening 
has been most unequivocally identifi ed as a mechanism of expansion 
of injury following an infarct in cardiac ischaemic reperfusion injury. 
Mitochondrial repolarisation at reperfusion when [Ca2+]c is elevated causes 
acute mitochondrial calcium overload. However, the mechanism generating 
oxidative stress at reperfusion has been less clear. It turns out that generation 
of superoxide at reperfusion is driven by reverse electron transfer to complex I 
driven by the accumulation of succinate during prolonged ischaemia through 
the metabolism of adenine nucleotide breakdown products that generate 
fumarate. These insights suggest novel strategies for cardioprotection from 
ischaemic reperfusion injury through manipulation of complex II.
Thus while important for normal tissue function and energy homeostasis, 
mitochondrial calcium uptake is critically poised and causes cell damage 
when its regulation fails.

References
[1] Logan CV, et al., “Loss-of-function mutations in MICU1 cause a brain 
and muscle disorder linked to primary alterations in mitochondrial calcium 
signaling”. Nat Genet. 2014;46(2):188-93.
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S3.3-2

Mitochondria define organismal metabolism
José Antonio Enríquez
Centro Nacional de Investigaciones Cardiovasculares (CNIC), 
Instituto de Salud Carlos III, Madrid, ES

Animal models with identical nuclear genomes but with diff erent mtDNA 
haplotypes (conplastic mice) generate functionally diff erent OXPHOS 
systems that shape the organismal metabolism and determine heathy 
ageing1, supporting the conclusion that diff erent mtDNA wild type 
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haplotypes are phenotypically relevant. We will discuss the molecular basis 
of this infl uence and at what extension is the interaction mtDNA/nDNA or 
just the mtDNA variant what matters.
Mitochondrial DNA (mtDNA) is present in multiple copies in each 
nucleated cell of our body, all derived from the clonal expansions of those in 
the oocyte. Therefore, all mtDNAs of a given cell are essentially identical, 
a situation named homoplasmy. Heteroplasmy refers to the presence 
of more than one variant of mtDNA co-existing in the same cytoplasm. 
Heteroplasmy is actively combated by several mechanisms, including 
degradation of the paternal mtDNA upon fertilization, and the existence 
of a genetic mtDNA bottleneck in oocyte development. Heteroplasmy may 
be naturally generated by mutagenesis during mtDNA replication, but also 
can be caused by novel medical technologies. 
We will explore the unsolved controversy regarding the possible functional 
consequences of the impact of heteroplasmy in OXPHOS performance. 

References
[1] Latorre-Pellicer, A. et al. “Mitochondrial and nuclear DNA matching 
shapes metabolism and healthy ageing”. Nature 535, 561–565 (2016).

S3.3-3

Mitochondria and lysosomes – united we stand
Nuno Raimundo
Universitätsmedizin Göttingen, Institut für Zellbiochemie, 
Göttingen, DE

Mitochondria and lysosomes were long considered as independent 
entities in the cell. Recently, evidence was reported that defects in one 
of these organelles result in perturbations of the other. The mechanisms 
underlying the mitochondria-lysosome crosstalk remain unclear. We 
use mouse models, mouse embryonic fi broblasts (MEF) and patient 
fi broblasts of mitochondrial and lysosomal diseases to show that the eff ect 
of mitochondrial impairment on lysosomal function is biphasic, and that 
dysfunctional lysosomes trigger a stress response which represses the 
transcriptional program of mitochondrial biogenesis. 
Mitochondria are also known to be impaired in cells and tissues of patients 
and mouse models of lysosomal storage diseases. These are a group of 
pathologies whose primary cause is lysosomal dysfunction. However, 
the molecular mechanisms underlying mitochondrial impairments 
in lysosomal storage diseases remain unclear. We have employed 
patient cells and mouse models (GAA-/- for Pompe disease, NPC1-/- 
for Niemann-Pick) of lysosomal storage diseases, to determine how 
mitochondria are impacted. We have found that lysosomal malfunction 
impacts mitochondria via both transcriptional and post-translational 
mechanisms. 
Our data mechanistically underpins how the cross-talk between 
mitochondria and lysosomes is key to the understanding not only of 
mitochondrial and lysosomal diseases but also of neurodegenerative 
syndromes like Parkinson disease.

This work was supported by ERC StG 337327.
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P01.  Apoptosis and Cell Stress

P01-1

Role of Cyclin D3 and its potential interactions 
in the development of Type 1 Diabetes
Celia Vived, Celeste Santos-Rosendo, MªAngeles de la Torre, 
Leire Egia-Mendikute, Estela Rosell-Mases, Joan Verdaguer, 
Concepción Mora
IRB Lleida/Universidad de Lleida, Lleida, ES

Type 1 diabetes (T1D) is an autoimmune condition caused by the 
lymphocyte-mediated destruction of the insulin-producing β cells in 
pancreatic islets. Our group has previously described that cyclin D3 
is down-regulated in a dose-dependent manner in β cells by leukocyte 
infi ltration into the islets of the nonobese diabetic (NOD) type 1 
diabetes-prone mouse model. This protein, classically related to cell 
proliferation, is targeted in autoimmune diabetes and exerts a protective 
role on β cells by promoting their survival without aff ecting proliferation.
Through the yeast two-hybrid technology (Y2H) we have identifi ed a 
number of molecules other than the CDKs that physically interact with 
cyclin D3. We have seen that cyclin D3 interacts with proteins involved 
in several physiological processes: the UPR (unfolded protein response), 
the mitochondrial function and the redox balance and, vesicle traffi  cking. 
On the one hand, the UPR and pro-infl ammatory cytokines promote the 
production of reactive oxygen species (ROS) in the beta cell, causing 
oxidative stress and damaging the mitochondrial function. On the other 
hand, cyclin D3-mediated regulation of insulin secretion through vesicle 
traffi  cking would account on the relevance of cyclin D3 in islet physiology.
We focus on the molecules obtained from Y2H that are not involved in 
the cell cycle, in order to dissect metabolism and viability and cell cycle. 
In this way, we can explore this new role of cyclin D3 in the viability and 
fi tness of beta-pancreatic cells and it facilitates the translation into future 
therapeutic targets for T1D.

P01-2

Anticancer effects of stilbenoids from Vitis 
vinifera on human hepatocellular carcinoma 
HepG2 and Hep3B cells
Iris Aja Pérez1, Carmen Velasco1, Tristan Richard2, Mª Begoña 
Ruiz-Larrea1, Jose Ignacio Ruiz- Sanz1

1Departamento de Fisiología, Facultad de Medicina y Enfermería, 
Universidad del País Vasco UPV/EHU, Leioa, ES, 2Centro de 
Investigación del Vino. INRA y Universidad de Burdeos, Bordeaux, FR

There is an increasing interest in identifying the possible antitumor activity 
of bioactive compounds which can be used as chemopreventive agents 
against cancer. Stilbenoids are secondary plant metabolites which are mainly 
present in Vitis vinifera and are associated with health benefi ts. They exhibit 
antioxidant, anti-infl amatory, antitumoral, and antiviral properties. In this 
work, we have studied the cytotoxic actions of several stilbenoids derived 

from Vitis vinifera on human hepatocarcinoma cells. For this purpose, two 
hepatocarcinoma cell lines with diff erent p53 status, HepG2 and Hep3B, 
were incubated with increasing concentrations of six stilbenoids, including 
ampelopsin A, e-viniferin, hopeaphenol, isopeaphenol, vitisin A and vitisin 
B. After incubation for 24 h, 48 h and 72 h, cell toxicity was determined 
using crystal violet and the corresponding IC50 values were calculated. 
We found that all stilbenes were dose- and time-dependent inhibitors of 
HepG2 and Hep3B growth, but cancer cells lacking p53 protein (Hep3B) 
were generally less sensitive to stilbenoid-induced toxicity.  Only vitisin 
A inhibited HepG2 cell proliferation with an IC50 <10 μM. These results 
suggest that p53 seems to play a critical role in the mechanism of action 
of stilbenoids and that support evidence to study deeply the cytotoxic 
mechanism of action by vitisin A.

This work was supported by the University of the Basque Country UPV/
EHU (Ref. GIU16/62 and UFI11/20, and a grant to I.A. ref. PIFBUR16/01).
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Cytotoxic effects of natural stilbenes on human 
breast cancer cells: dependence on estrogen 
and progesterone receptors and ERBB2 gene 
amplification
Luis Miguel Calzada Colina1, Tristan Richard2, Rosaurra Navarro 
Lobato1, Mari Bego Ruiz Larrea1, José Ignacio Ruiz Sanz1

1Departamento de Fisiología, Facultad de Medicina y Enfermería, 
Universidad del País Vasco UPV/EHU, Leioa, Bizkaia, ES, 2Centro 
de Investigación del Vino, INRA, and Universidad de Burdeos, 
Villanueva de Ornon, FR

Epidemiological reports suggest that natural polyphenols from the 
Vitis vinifera vine plant can be used as chemopreventive agents against 
cancer. This study aims to evaluate and compare the in vitro cytotoxic 
actions of ampelopsin A, e-viniferin and vitisin A stilbenes on HER2 
positive (HCC-19954) and basal (MDA-MB-231) breast cancer subtypes, 
corresponding to genotypes associated with great aggressiveness, poor 
prognosis and few systemic treatment options. Cytotoxicity assays by crystal 
violet staining showed cell growth inhibition by all compounds, vitisin A 
being the most effi  cient (IC50=7.6±0.5 μM and 22.3±7.9 μM for HCC-1954 
and MDA-MB-231, respectively). Cell cycle analysis by fl ow cytometry 
revealed that cells treated with ampelopsin A and e-viniferin were arrested 
at G0/G1, whereas vitisin A blocked cell cycle progression at S and G2/M 
phases. Moreover, stilbenes triggered cell death by apoptosis in a dose- and 
time-dependent manner (annexin V positive). Vitisin A treatment rendered 
caspase-3 activation and diminution of the anti-apoptotic protein Bcl-2. The 
γ-H2AX protein, a DNA damage marker, was increased in cells cultured in 
the presence of vitisin A. Taken together, these results suggest that ampelopsin 
A, e-viniferin, and especially vitisin A are bioactive natural compounds that 
may be developed as useful chemotherapeutic agents against breast cancer.

This work was supported by the University of the Basque Country UPV/
EHU (Ref. GIU16/62 and UFI11/20).
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Resveratrol potently counteracts quercetin 
starvation-induced autophagy and sensitizes 
HepG2 cancer cells to apoptosis
Sarah Tomás-Hernández1, Jordi Blanco2, Cristina Rojas1, Joel 
Roca-Martínez1, María José Ojeda-Montes1, Raúl Beltrán-Debón1, 
Santiago García-Vallvé1, Gerard Pujadas1, Lluís Arola3, 
Miquel Mulero Abellan1

1Cheminformatics and Nutrition Research Group. Biochemistry 
and Biotechnology Department. Universitat Rovira i Virgili (URV), 
Tarragona, ES, 2Laboratory of Toxicology and Environmental Health, 
School of Medicine, IISPV, Universitat Rovira i Virgili (URV), 
Reus, ES, 3Technological Unit of Nutrition and Health, 
EURECAT-Technological Center of Catalonia, Reus, ES

Resveratrol (RSV) has been described as a potent antioxidant, 
anti-steatotic, and antitumor compound, and it has also been identifi ed 
as a potent autophagy inducer. On the other hand, quercetin (QCT) 
is a dietary fl avonoid with known antitumor, anti-infl ammatory and 
antidiabetic eff ects. Additionally, QCT increases autophagy. To study 
the hypothetical synergistic eff ect of both compounds, we tested the 
combined eff ect of QCT and RSV on the autophagy process in HepG2 
cells. Therefore, autophagy was studied by western blotting, real-time 
Q-PCR, and cellular staining.
Our results clearly indicate a bifunctional molecular eff ect of RSV. Both 
polyphenols were individually able to promote autophagy. Strikingly, 
when RSV was combined with QCT, it promoted a potent reduction of 
QCT-induced autophagy and infl uenced pro-apoptotic signaling. In 
conclusion, RSV acts diff erentially on the autophagic process depending 
on the cellular energetic state. We further characterized the molecular 
mechanisms related to this eff ect, and we observed that AMP-activated 
protein kinase (AMPK) phosphorylation and heme oxygenase 1 (HO-1) 
downregulation could be important modulators of such RSV-related eff ects 
and could globally represent a promising strategy to sensitize cancer cells 
to QCT treatment.

P01-5

Tauroursodeoxycholate improves cell proliferation 
and restores cellular homeostasis in ER-stressed 
chondrocyte cells
Magdalena Kusaczuk1, Rafal Kretowski1, Bartosz Cukierman2, 
Marzanna Cechowska-Pasko1

1Department of Pharmaceutical Biochemistry, Medical University 
of Bialystok, Bialystok, PL, 2Department of Orthopedics and 
Traumatology, Medical University of Bialystok, Bialystok, PL

Osteoarthritis is characterized by the progressive degradation of articular 
cartilage. Cartilage is composed of chondrocyte cells, which are prone to 
develop various stresses during osteoarthritis progression. Endoplasmic 
reticulum (ER) stress has become a hallmark of many diseases, and is 
also identifi ed as a factor perturbing chondrocyte functioning. Recent 
fi ndings have proven good effi  ciency of chemical chaperones in 
alleviation of ER stress in diff erent cell types. Tauroursodeoxycholic 
acid (TUDCA) is one of the best studied chemical substances displaying 
chaperoning activity and demonstrating good effi  cacy in restoring ER 
homeostasis in various cell lines. Thus, we decided to investigate the 
infl uence of TUDCA on human chondrocyte NHAC-kn cell line stressed 
with two diff erent stimuli, proinfl ammatory cytokine IL-1β and classical 
ER stressor–tunicamycin. We demonstrated that IL-1β and tunicamycin 
treatment resulted in decreased proliferation of KHAC-kn cells, as shown 
by MTT test. Moreover, both treatments evoked ER stress in chondrocyte 
cells. Real-time qPCR analysis demonstrated up-regulation of Grp78 and 
Chop–commonly known ER stress markers. These observations were 

also confi rmed by GRP78, GRP94 and XBP-1s in Western blot analysis. 
In contrast, TUDCA supplementation improved cell proliferation and 
restored the levels of ER markers to the control levels observed in 
untreated cells. Altogether, these results suggest that TUDCA might be 
considered as a pharmacological agent used as potential therapeutic for 
mild osteoarthritis or a co-therapeutic drug improving the effi  ciency of 
commonly available dietary supplements containing chondroitin and 
glucosamine sulphates.

This study is supported by Polish National Science Center grant no. 
UMO-2015/17/N/NZ7/01094 (to MK)

P01r-6

Opa1 deficiency induces muscle inflammation by 
a mechanism dependent on mitochondrial DNA, 
and TLR9
Aida Rodríguez Nuevo, Angels Díaz-Ramos, Eduard Noguera, 
Francisco Díaz-Sáez, Antonio Zorzano
Institute for Research in Biomedicine (IRB Barcelona); 
Departament de Bioquímica i Biomedicina Molecular, Facultat 
de Biologia, Universitat de Barcelona, Barcelona, ES; cCIBER de 
Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM), 
Instituto de Salud Carlos III, Madrid, ES

Opa1 is a mitochondrial GTPase responsible for the fusion of the inner 
mitochondrial membrane. Skeletal muscle-specifi c Opa1 ablation causes 
premature death and reduce growth. Our studies show that Opa1 KO 
mice present, very early in life, local muscle infl ammation, characterized 
by enhanced expression of infl ammatory genes via activation of NF-κB. 
This primary local eff ect is followed by necrosis and then macrophage 
infi ltration. Chronic sodium salicylate treatment ameliorated muscle and 
also systemic alterations. In addition, Opa1 repression in muscle cells also 
resulted in NF-kB activation and infl ammation in the absence of necrosis 
and/or apoptosis, thereby revealing that the activation is a cell-autonomous 
process and independent of cell death. Depletion of mtDNA in muscle 
cells resulted in the normalization of NF-κB target genes expression. 
Under Opa1 defi ciency, more than half of mitochondrial DNA nucleoids 
was found in late endosomes, and colocalized with TLR9. Blockage or 
repression of TLR9 prevented NF-κB activation and infl ammation in 
Opa1-defi cient muscle cells. Taken together, our results reveal that Opa1 
defi ciency in muscle causes severe mitochondrial dysfunction, which is 
linked to infl ammation and growth impairment.

P02.  Molecular Basis of Pathology 
& Clinical Biochemistry
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A novel glucagon-like peptide 1/glucagon 
receptor dual agonist improves steatohepatitis 
and liver regeneration in mice
Ángela Martínez Valverde
Instituto de Investigaciones Biomédicas Alberto Sols, Madrid, ES

Since non-alcoholic steatohepatitis (NASH) is associated with impaired 
liver regeneration, we investigated the eff ects of G49, a dual glucagon-like 
peptide-1(GLP-1)/glucagon receptor agonist, on NASH and hepatic 
regeneration.
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C57Bl/6 mice fed chow or methionine/choline-defi cient diet for one 
week were divided into 4 groups: chow diet, MCD, MCD diet, chow 
diet plus G49 and MCD diet plus G49. Mice fed high fat diet (HFD) for 
10 weeks were divided in groups: HFD and HFD plus G49. Following 2 
(MCD groups) or 3 (HFD groups) weeks of treatment with G49, partial 
hepatectomy was performed and all mice were maintained on the same 
treatment schedule for 2 additional weeks. Analysis of liver function, 
hepatic regeneration and comprehensive genomic and metabolic profi ling 
was conducted.
NASH was ameliorated in M+G49 group manifested by reduced 
infl ammation, steatosis, oxidative stress, apoptosis and increased 
mitochondrial biogenesis. G49 treatment was also associated with 
replenishment of intrahepatic glucose due to enhanced gluconeogenesis 
and reduced glucose utilization via pentose phosphate cycle and oxidative 
metabolism. Following PH, G49 treatment increased survival, restored 
cytokine-mediated priming phase and enhanced proliferative capacity and 
hepatic regeneration ratio in mice on MCD diet. NASH markers remained 
decreased in M+G49 mice after PH and glucose utilization was shifted to 
PPC and oxidative metabolism. G49 administered immediately after PH 
was also eff ective in alleviating the pathological changes induced by the 
MCD diet. Benefi ts on liver regeneration were also found in mice fed HFD 
treated with G49.
In conclusion, dual acting GLP-1R/GCGR agonists such as G49 represent 
a novel therapeutic approach for patients with NASH and particularly in 
those requiring PH.

P02-2

Targeting sialyl-Lewis x through inhibition of 
α2,3-sialyltransferases in pancreatic cancer cells
Pedro Enrique Guerrero Barrado1, Laura Miró1, Neus 
Martínez-Bosch2, Silvia Barrabés1, Rafael de Llorens1, Pilar 
Navarro2, Anna Massaguer1, Esther Llop1, Rosa Peracaula1

1Biochemistry and Molecular Biology Unit. Department of Biology, 
University of Girona, Girona, ES, 2IMIM-Hospital del Mar Medical 
Research Institute, Barcelona, ES

Pancreatic ductal adenocarcinoma (PDA) has the lowest 5-year survival 
rate (5–7%) of all cancer types. PDA diagnosis and treatment has improved 
very little in the last few decades. For this reason, fi nding potential new 
therapeutic targets and reliable biomarkers for early diagnosis is a challenge 
for the scientifi c community.
Aberrant glycosylation is a hallmark of cancer, and one of the altered glycans 
found in PDA is the carbohydrate antigen sialyl-Lewis x (SLex) which is 
known to promote the invasive and metastatic potential of PDA. SLex 
synthesis is catalysed in the later stages by specifi c α2,3-sialyltransferases, 
ST3Gal III and ST3Gal IV. In this work, these specifi c sialyltransferases 
have been knocked down to reduce SLex expression and reverse the 
invasive and metastatic phenotype of PDA cells.
From a panel of seven PDA cell lines, the two which expressed moderate 
to high levels of SLex (Capan-1 and BxPC3) were selected to be silenced 
using lentiviral particles with ten specifi c shRNAs against the two target 
sialyltransferase genes.
The silenced shCapan-1 and shBxPC3 cells were analysed by real time 
PCR to determine the ST3GAL3 and ST3GAL4 mRNA expression, 
and by western blotting and fl ow cytometry to evaluate the SLex levels. 
Although all shCapan-1 and shBxPC3 reduced the gene expression of 
the aforementioned genes, we selected the two which gave the greatest 
reduction in SLex levels for each gene. A higher decrease in SLex expression 
in shBxPC-3 was observed when silencing ST3GAL4 gene compared to 
the ST3GAL3 one. Functional studies are now in progress to determine the 
infl uence of ST3GAL3 and ST3GAL4 silencing in the PDA cell adhesive 
and invasive properties.

P02r-3

Genomic and transcriptomic landscape 
of t(4;11)(q21q24)/MLL-AF4+ Infant pro-B 
acute lymphoblastic leukemia
Antonio Manuel Agraz Doblas1, Clara Bueno2, Pauline Schneider3, 
Michela Bardini4, Gianni Cazzaniga5, Rob Pieter3, Ronald W. Stam3, 
Ignacio Varela6, Pablo Menéndez2

1Josep Carreras Leukemia Research Institute, Department of 
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Barcelona, ES; Instituto de Biomedicina y Biotecnología (IBBTEC), 
CSIC-Universidad de Cantabria, Santander, ES, 2Josep Carreras 
Leukemia Research Institute, Department of Biomedicine, School 
of Medicine, University of Barcelona, Barcelona, ES, 3Princess 
Maxima Center for Paediatric Oncology, Utrecht, NL, 4Centro 
Ricerca Tettamanti, Department of Paediatrics, University of Milano 
Bicocca, Fondazione MBBM, Monza, IT, 5Pediatric Hematology, 
A. Trousseau Hospital, Paris, FR; Wellcome Trust Sanger Institute, 
Wellcome Trust Genome Campus, Cambridge, UK, 6Instituto de 
Biomedicina y Biotecnología (IBBTEC), CSIC-Universidad de 
Cantabria, Santander, ES

Infant pre/pro B-cell Acute Lymphoblastic Leukemia (B-ALL) is the most 
common pediatric cancer, representing the 25% of all malignant tumors 
in childhood, especially when harboring MLL-gene rearrangements. A 
particular subtype of B-ALL characterized by the genomic translocation 
t(4;11)(q21q24) which fuses the MLL with AF4 is frequently found in 
newborns/infants and is associated with dismal prognosis [Pui et al., 
2011]. MLLr are unique clonal leukemogenic drivers which initiate 
leukemia without additional genetic lesions [Dobbins et al., 2013, 
Andersson et al., 2015].
Here, we have performed a high-coverage (110X) exome sequencing, 
whole-exome and RNAseq in a cohort of 42 infants B-ALLs (27 
MLL-AF4+, 5 MLL-AF9 and 10 non-MLL). An independent cohort 
of 43 MLL-AF4+, 11 MLL-AF9+, and 28 non-MLL B-ALL was used 
for validation. Our results show a slight higher mutation load than 
previously described, revealing a predominant leukemic clone carrying 
a mean of 2 non-silent mutations and the presence of some somatic 
mutations in minor tumor subclones. Recurrent mutations were found 
in KRAS and NRAS, with a higher frecuency of NRAS mutations in 
MLL-AF4+ (42%) than in the other groups. Interestingly, our results 
also show an accumulation of a higher number of mutations in relapse 
without RAS participation, which could indicate that these mutations 
do not off er selective advantage in that context. In addition, RNAseq 
studies have revealed new genes/pathways diff erentially expressed in 
this leukemia which could play an important role in the development 
of the disease. Taken together, our results confi rm an extremely low 
mutation rate in infant MLL-AF4+ B-ALL, and suggest that the target 
cell of origin and epigenetic portraits may be crucial in the pathogenesis 
of this dismal leukemia.

References
[1] Andersson A, Ma J, et al. (2015) “The lanscape of somatic mutations in 
infant MLL-rearranged acute lympoblastic leukemias”. Nature Genetics. 
47, 330–337.
[2] Dobbins S, et al. (2013) “The silent mutational landscape of infant 
MLL-AF4 pro-B acute lymphoblastic leukemia”. Genes, Chromosomes 
and Cancer 52, 954-60.
[3] Pui, C.-H., Carroll, W. L., Meshinchi, S. & Arceci, R. J. (2011) 
“Biology, risk stratifi cation, and therapy of pediatric acute leukemias: an 
update”. J. Clin. Oncol. Off . J. Am. Soc. Clin. Oncol. 29, 551–565.
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Molecular characterization of the role of 
mitochondrial dysfunction in tumor development
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Mutations in mitochondrial DNA (mtDNA) have been described in almost 
all tumor types. It has been postulated that accumulation of mtDNA 
mutations could alter mitochondrial function in tumor cells and confer 
them clonal selective advantage. Nevertheless, its causal involvement in 
tumorigenesis is still uncertain. In the present study and taking advantage 
of next-generation sequencing, we have done a complete genomic 
characterization of the mtDNA genome sequence of a large set of tumor 
samples. Our data show evidence that mtDNA mutations likely confer a 
selective advantage to tumor cells. Additionally, we observe a mutational 
profi le which does not correspond with the described for oxidative stress 
which is assumed to be the main mtDNA mutagen. Finally, we describe 
a signifi cant strand bias on the distribution of the mutations that could 
evidence the presence of new DNA repair mechanisms processes not 
reported until now in the mitochondria. These fi ndings could off er new 
insights on the biology of the mitochondria and support its functional 
involvement in tumorigenesis which could improve the diagnosis and 
treatment of cancer patients.

P02m-5

p38δ sets fire to the adipose tissue
Ivana Nikolic, Luis Leiva-Vega, Alfonso Mora, Elena Rodríguez, 
Guadalupe Sabio
CNIC (Centro Nacional de Investigaciones Cardiovasculares 
Carlos III), Madrid, ES

Balance between energy intake and expenditure is crucial to the 
development of obesity, a global epidemic health problem. Adipose tissue 
has an essential role in energy balance. White adipose tissue (WAT) is the 
central organ for fat storage and brown and beige adipose tissue (BAT) 
are essential for thermogenesis and releasing energy as heat. Due to its 
metabolically benefi cial properties, BAT activation and/or WAT browning 
could fi ght against insulin resistance, hyperlipdaemia and obesity. p38α, β, 
γ and δ are stress activated protein kinases implicated in the transduction 
of stress signals into the cell. Previous results from our group indicated a 
key role of p38MAPK signalling in browning regulation. Among them, 
the role of the p38γ/δ remains elusive. We generated p38δ defi cient mice 
specifi cally in adipose tissue. Our preliminary results showed that these 
mice have lower body and brown fat temperature and in consequence 
presented less energy expenditure and higher adiposity. Even though p38δ 
defi cient mice were more obese they were protected against diabetes. We 
proposed that adipose tissue specifi c p38δ-KO mice have better capacity to 

store fat within the adipose tissue and could be protected against lipotoxicity 
as they showed higher glucose tolerance and lower insulin resistance. Our 
results suggest that p38δ in adipose tissue might control energy balance and 
could be novel molecular target involved in obesity and T2D development.

Funded by: EFSD/Lilly GIM/EFS1701, ERC 260464, EFSD 2030, 
MICINN SAF2016-79126-R, and CAM S2010/BMD‐2326, MINECO 
award SEV-2015-0505.
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EPDR1: A potential biomarker and/or molecular 
target in colorectal cancer?
Francisco Gimeno-Valiente1, Ángela Riffo-Campos1, Valentina 
Gambardella2, Marisol Huerta2, Andrés Cervantes2, Luis Franco1, 
Gerardo López-Rodas1, Josefa Castillo1

1Biomedical Research Institute INCLIVA and Department of 
Biochemistry and Molecular Biology, University of Valencia, 
Valencia, ES, 2Department of Medical Oncology, Biomedical 
Research Institute INCLIVA, University of Valencia, Valencia, ES

Colorectal cancer (CRC) is a good candidate for screening programmes 
and it is worth identifying new potential molecular markers. We have 
reported the diff erential expression of the EPDR1 gene and its splicing 
isoforms in CRC cell lines with mutant KRAS. EPDR1 encodes a protein 
related to ependymins, a family of piscine transmembrane proteins with 
antiadhesive properties. The possibility that the expression of EPDR1 be 
related to KRAS mutation and its involvement in cell adhesion, a crucial 
issue in epithelial-mesenchymal transition (EMT), prompted us to further 
study the role of EPDR1 in CRC. Expression of total EPDR1 and of its 
splicing isoform 2 was determined by RT-qPCR in several cell lines, in 
TissueScan cDNA arrays (OriGene) from normal mucosa and CRC 
patients, and in paired samples from local CRC patients. The eff ects of 
silencing the gene on cell proliferation, invasion, migration and adhesion 
were studied in cell lines. DNA methylation was quantitatively measured 
by a base-specifi c fragmentation and MALDI-TOF mass spectrometry. 
The expression of EPDR1 gene in cell lines is signifi cantly related to the 
methylation of a CpG island encompassing the fi rst translatable exon. 
Expression of total EPDR1 was more than 5-fold enhanced in 37 out of 
42 CRC patient samples. Knockdown of the gene results in a decrease of 
cell proliferation; an increase in necrosis; a decreased adhesion of cells to 
collagen-coated plates; a decreased invasivity and migration. Expression of 
EPDR1 is related to cell migration, invasivity and adhesion, thus making of 
this gene a candidate to be involved in EMT. The possibility of using this 
gene as a potential marker or molecular target in CRC is discussed.

P02r-7

Food Restriction improves cell resistance to 
oxidative stress in an age-dependent manner 
in the brain of Wistar Rats. Effect of long-term 
fasting
Rodrigo Torrillas de la Cal, Maria Rodriguez Perez, Emma 
Burgos-Ramos, Oscar Gomez, Carmen Arribas, Nilda Gallardo, 
Antonio Andrés, Cristina Pintado
Universidad de Castilla-La Mancha, Toledo, ES

In aerobic cells, reactive oxygen species (ROS) are generated as a 
by-product of normal mitochondrial activity. Nevertheless, if they are not 
properly removed, ROS accumulation can cause severe cell damage. Brain’s 
features make it highly sensitive to oxidative stress. Chronic exposure to 
ROS is related to the onset and progression of neurodegenerative diseases, 
as Alzheimer´s disease (AD), for which aging represents one of the main 
risk factor. Diff erent studies showed how food restriction (FR), without 
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compromising the basic nutritional support, is able to reduce age-related 
pathophysiological changes, increasing lifespan in several organisms. 
However, eff ects of FR and its mechanisms in humans are still unknown. 
Restricted caloric intake and the age at which FR is established contribute 
to those eff ects. According to this, the aim of the present work is to 
analyse how FR and long-term fasting modulate anti-oxidative response 
in the brain. So that, we quantifi ed ROS production and its eff ect on lipid 
peroxidation and mitochondrial function and biogenesis in the Wistar rats 
cortex at diff erent ages. In addition, we studied whether SIRT1 could act as 
an intermediary in the FR eff ects. The results obtained are age-dependent. 
Thus, FR shows benefi ts at 8 months since it improved cell resistance to 
oxidative stress. Nonetheless, at 24 months any improvement was found, 
perhaps due to a nutrient shortage into the brain caused by the combined 
eff ects of FR and long-term fasting altogether. Finally, according to 
obtained data, SIRT1 could participate in FR neuroprotective mechanisms.

P02-8

The decrease of central S-resistin reduces the 
inflammation status in hypothalamus and in 
adipose tissue in Wistar rats
Maria Rodriguez Perez, Jorge Diaz-Rullo, Nilda Gallardo, Eduardo 
Molto, Antonio Andres, Carmen Arribas, Cristina Pintado
Universidad de Castilla-La Mancha (UCLM), Toledo, ES

S-resistin, a non-secretable resistin isoform, acts as an intracrine factor 
that regulates adipocyte maduration, infl ammatory and insulin response 
in 3T3-L1 cells. However, its function in vivo is still not well known. 
In this study, we analyse the central role of s-resistin, decreasing its 
hypothalamic expression using an intracerebroventricular injection of 
lentiviral RNAi. The data present herein support that hypothalamic 
levels of pro-infl ammatory markers decrease, meanwhile those of the 
anti-infl ammatory cytokine IL-10 increases. On the other hand, RNAi-s-res 
infusion impaired pro-infl ammatory and anti-infl ammatory cytokines 
in adipose tissue. Additionally, an increase in the activation of JNK 
pathway in adipose tissue from treated animals was found, suggesting a 
role in decreasing insulin sensitivity in TAE in order to regulate glucose 
availability for TAG synthesis and accumulation in adipose tissue, and 
contributing to the control of adiposity. So that, central s-resistin could 
play a crucial role in the infl ammatory response modulation in both tissues.
Altogether, our fi ndings suggest that hypothalamic s-resistin seems to be a 
key regulator of the brain-fat axis which links infl ammation with metabolic 
homeostasis.

P02-9

Role of Galectin-1 in the context of adipocyte 
differentiation, development of obesity and 
diabetes
Patricia Torres Gérica, Manuel Fresno Escudero, Ruth Álvarez Díaz
Centro de Biología Molecular Severo Ochoa (CBMSO), Madrid, ES

Galectins are a family of β-galactoside receptors, which are expressed 
throughout a great variety of cell types. Among them, Galectin 1 
(GAL1), which only contains one carbohydrate recognition domain, 
has been implicated in some processes such as cancer, diff erentiation of 
hematopoietic lineage, or host-pathogen interactions. Although its role in 
adipose tissue physiology remains unknown, recent results indicate that 
GAL1 levels vary during adipogenesis, and are signifi cantly increased 
in obese and diabetic patients. The main purpose of the project was to 
analyze the role played by GAL1 during adipogenesis, either at the level 
of the diff erentiation process or the use and storage of fat, as well as its 
contribution to the development of obesity. By using the 3T3-L1 cell line, 
we tested the role of GAL1 at early times of adipocyte diff erentiation, 

inhibiting the protein by the treatment with shRNAs for Lgals1 gene. 
Furthermore, we studied the diff erences between Lgals1-/- and wild type 
mice in weight gain and blood glucose levels, as well as the number of 
adipocyte precursor cells and adipokine/cytokine production in white 
adipose tissue. Results showed altered p38 and Akt signaling in vitro in 
GAL1 silenced cells. In vivo, Lgals1-/- mice showed lower total body 
weight and adiposity, as well as lower glucose levels. Also, Lgals1-/- mice 
had an increased number of adipocyte precursors, with reduced adipogenic 
potential. In addition, Leptin production was decreased in the absence of 
GAL1. This would imply that GAL1 plays an important role in the onset of 
obesity and one of its main related problems, diabetes, which would open 
the door for future treatments of the disease.

P02-10

Role of Akt isoforms in inflammatory bowel 
disease
Teresa García Prieto, Alicia Arranz de Miguel, Manuel Fresno 
Escudero
Centro de Biología Molecular Severo Ochoa, Madrid, ES

Infl ammatory bowel disease (IBD) is a grouped of diseases characterized 
by an hyperactivated and uncontrolled state of infl ammation in the 
intestinal track. In recent years there is increasing evidence linking IBD 
to intestinal microbiota and to the protein kinase Akt. We have studied the 
role of Akt isoforms in the response to pathogens on lines of intestinal 
epithelial cells (IECs). We used diff erent Pathogen-Associated Molecular 
Patterns (PAMPs) and analysed signal transduction and gene and cytokine 
expression. The diff erent IECs express diff erentially various Pattern 
Recognition Receptors (PRRs) and we stimulated them with corresponding 
PAMPs. Toll like receptor (TLR) 2/1 ligand, PAM3Cys, is the one that 
induces more changes in both anti-infl ammatory and pro-infl ammatory 
genes but also increases the expression of mucins and the metabolism 
regulator PPARγ. LPS, a TLR4 ligand, also induces changes in most of the 
genes, followed by FSL1, a TLR2/6 ligand. IECs expressing a constitutive 
active form of either Akt1 or Akt2 show resemble diff erences; PRRs 
expression is higher, as IL6 for Akt2 positive cells. Furthermore, those 
cells induced with PAMPs show lower expression of pro-infl ammatory 
cytokines as TNFα or COX2. Also, Mitogen-Activated Protein Kinases 
(MAPK) Pathways seems to be already activated with the presence of 
constitutive active forms of Akt1 and Akt2 and cells adhesion proteins 
expression seems to be disturbed. In the other hand, cells with Akt1 and 
Akt2 expression silenced shown opposite changes; TNFα, iNOS and IL6 
expression were down-regulated in cells with silenced Akt2, contrary to 
those without Akt1 and hypo-activation of MAPK routes.

P02-11

HMGB2-Interactome in prostate and ovarian 
epithelial tumoral tissues
María Cámara Quílez1, Aida Barreiro Alonso1, Mónica 
Lamas-Maceiras1, Esther Rodríguez-Belmonte1, María Quindós2, 
María Esperanza Cerdán Villanueva1

1EXPRELA Group, Centro de Investigacións Científicas Avanzadas 
(CICA), Departamento de Bioloxía Celular e Molecular, Facultade 
de Ciencias, Universidade da Coruña, and Biomedical Research 
Institute A Coruña (INIBIC), A Coruña, ES, 2Biomedical Research 
Institute A Coruña (INIBIC), A Coruña, ES

HMGB proteins are non-histone chromosomal proteins, which bind to 
distorted DNA and remodel the structure. They perform diff erent functions 
in the regulation of transcription, DNA replication, recombination, 
and DNA repair. Several studies demonstrated that HMGBs show high 
expression in many cancers, such as those from prostate, kidney, ovarian, 
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and gastric origin. Research has been focused mainly on HMGB1, which 
is involved in tumor progression, metastasis, infl ammatory processes and 
immune response. On the contrary, the homologous protein HMGB2, also 
deregulated in cancer processes, has been much less studied, and proteins 
that interact with HMGB2 remain to be known and studied.
HMGB2 has diff erent functions in the nucleus, cytoplasm and intercellular 
space. In the nucleus, it is involved in transcription, chromatin remodeling, 
recombination, and the innate immune response. In the extracellular 
location, it works as a chemokine fostering migration and multiplication 
of endothelial cells among other functions. These characteristics make 
HMGB2 a suitable predictor of poor prognosis in some types of cancer.
Prostate cancer is the most common cancer in European and Spanish men 
(and the second in the list of incidence worldwide) but has a low mortality 
rate. Ovarian cancer is in the seventh place but with a high mortality 
rate. Both have become a major problem for the population in occidental 
countries.
In this work we have used the two hybrid system in yeast in order to 
discover new proteins able to interact with HMGB2 in prostate and ovarian 
epithelial tumoral tissues. This method allowed us to fi nd a set of proteins 
in both tissues, which are related with tumoral processes like cell cycle 
regulation, cytoskeletal remodelation, humoral inmmunity, cell migration, 
invasion and proliferation. These proteins are functionally distributed 
among nuclear, cytosolic and intercellular compartiments, which 
demonstrates the diverse localizations of HMGB2 in the cell. Remarkably, 
protein interactions are diff erent and specifi c in prostate and ovarian 
tumoral tissues. All these features show that HMGB2 interactants are 
potential biomarkers in cancer diagnosis, and targets in the development 
of new therapies.

P02-12

MKP1 deficit causes hair cell loss, spiral 
ganglion degeneration and progressive hearing 
loss
Jose Mª Bermúdez-Muñoz1, Adelaida M. Celaya1, Isabel 
Varela-Nieto2

1IIBM (CSIC-UAM); CIBERER (ISCIII), Madrid, ES, 2IIBM 
(CSIC-UAM); CIBERER (ISCIII); IdiPAZ (ISCIII), Madrid, ES

Age-related hearing loss (ARHL) is the most prevalent sensorial impairment 
of the elderly (WHO, February 2017). Its onset and progression rely on 
not well-characterized genetic factors, often aggravated by noxious factors 
such as noise and ototoxic agents. Stress kinases, p38 and JNK, activation 
precedes cellular loss and its pharmacological inhibition has proved to be 
otoprotective in animal models. The MAP kinase phosphatases (MKP) are 
natural regulators of the activity of stress kinases and central elements in 
the cellular response triggered by these enzymes but their role in hearing 
loss has not been studied. ABR and DPOAE hearing thresholds were 
measured, data analysis showed that Mkp1-/- mice suff ered premature and 
progressive hearing loss. Higher ABR latencies of wave I indicated delayed 
transmission. Functional decline along life correlated with morphological 
and cellular cochlear alterations.
Histological analysis and immunohistochemistry revealed loss of sensory cells 
in the organ of Corti, degeneration of aff erent spiral neurons, loss of the spiral 
ligament fi brocytes and increased macrophages infi ltration. Gene expression 
data (RNA-Seq and RT-qPCR) confi rmed the altered transcriptome profi le 
of null mice, concretely deregulation of GSH biosynthesis and antioxidant 
enzymes, unbalance of pro- and anti- infl ammatory cytokines. In summary, 
we show here that MKP1 defi ciency causes an exacerbated infl ammatory 
response and accelerates progressive hearing loss.
We thank colleagues from Neurobiology of Hearing Group, and Drs. 
Perona (CSIC) and Serrano (IRB) labs.

This Work was supported by grants FEDER/SAF2014-AGEAR and 
FP7-TARGEAR to IVN. JMB and AMC are supported, respectively, by 
CSIC and CIBERER predoctoral contracts.

P02-13

Impaired hemostasis in HHT animal models due 
to alterations in thrombus stabilitation
Cristina Egido-Turrión, Claudia Ollauri-Ibáñez, Laura Ruiz-Remolina, 
Lucia Pérez-Roque, José Miguel López-Novoa, Alicia 
Rodríguez-Barbero, Miguel Pericacho
Biomedical Research Institute of Salamanca (IBSAL), Salamanca, ES

Objectives: HHT patients present recurrent and diffi  cult to stop 
bleedings that compromise patients’ life. The aim of this study is to 
determine whether hemostasis mechanisms in animal models of HHT 
are altered.
Methods: Two diff erent murine models of HHT (Eng+/- and ALK1+/- 
mice) were used. Tail bleeding assay was used to determine bleeding 
and rebleeding time. Primary and secondary hemostasis were studied 
by analyzing activation and aggregation of platelets by fl ow cytometry, 
in vivo drug-induced thrombosis experiments and determining clotting 
times. Furthermore, thrombus stabilization was measured by using 
Transonic® fl owmeter in the ferric chloride model of occlusive carotid 
thrombosis.
Results: Our results demonstrate that bleeding time is increased in both 
animal models of HHT. Data obtained from primary and secondary 
hemostasis assays show normal activity. However, experiments of thrombus 
stabilization reveal that Eng+/- mice need more time to reach artery closure, 
whereas ALK1+/- show the same tendency. Mice overexpressing endoglin 
show an increased capacity of thrombus stabilization, what suggests that 
endoglin could be directly involved in this process.
Conclusions: Our results show that HHT murine models have a defi cient 
hemostasis. Since platelet functionality seems to be unaltered, we propose 
that diminished hemostasis is attributable to an impaired interaction 
between platelets and endothelial endoglin. Lack of endoglin could 
involve a defective thrombus stabilization that could result in more severe 
hemorrhages. This hypothesis is based on other studies showing that 
endothelial endoglin RGD domain interacts with integrins. Accordingly, 
endothelial endoglin could also interact with platelet integrins having a role 
in hemostasis.

P02r-14

CRISPR/Cas9 system: a new tool to generate 
specific mutations
Raúl Navaridas, Mari Alba Dosil, Isidre Felip, Nùria Eritja, Izaskun 
Urdanibia, Xavier Matias-Guiu, Xavier Dolcet
Universitat de Lleida (Udl)/ IRBLleida, Lleida, ES

In the western world, endometrial carcinoma (EC) is the fourth 
most common cancer among women, with an estimated incidence 
at 10-20 per 100.000 women. Next generation sequencing of cancer 
genomes has uncovered the mutational spectra of endometrial cancer. 
However, there is still a great gap between the catalog of mutations 
and identifying a limited list of genetic alterations that contribute to 
malignant transformation. Moreover, there is increasing evidence that 
tumors are composed of subpopulations of cells with distinct genomic 
alterations which leads to tumor heterogeneity. Our hypothesis is that 
the functional assessment of individual or combinations of mutations 
present in EC will allow us to identify the combination of molecular 
aberrations that drive tumor progression and resistance to therapies. 
The CRISPR/Cas9 technology is an excellent tool for genome edition 
and manipulation. In the present proposal we will develop a new system 
for delivery of Cas9-sgRNA ribonucleoprotein complexes to introduce 
single or multiple mutations to cells and analyze its contribution to the 
tumor phenotype.
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Genetic deletion of E2F-1 enhances PTEN-driven 
colonic tumorigenesis
Maria Alba Dosil, Raúl Navaridas, Isidre Felip, Núria Eritja, Xavier 
Matias-Guiu, Xavier Dolcet
Universitat de Lleida-CIBERONC-Institut de Recerca Biomèdica de 
Lleida, Lleida, ES

PTEN is one of the most frequently mutated genes in human cancers. A 
signifi cant proportion of human malignancies present PTEN defi ciencies. 
Loss of PTEN is an oncogenic insult in colorectal cancer (CRC). 
Particularly, PTEN activity can be lost in 20-30% of cases.
Apart from PTEN, some studies have described a tumor suppressive role 
of E2F-1 in the context of CRC. E2F-1 is a pivotal transcriptional factor 
which regulates various cellular functions related not only with cell cycle 
progression and DNA synthesis, but also with apoptosis and DNA repair. 
Although E2F-1 is the most extensively studied member of the E2F family 
of transcription factors, it is still considered as an intriguing protein, because 
its dual function as oncogene and tumor suppressor gene depending on 
tissue-context. The clinical relevance and implication of E2F-1 expression 
in CRC remain largely unknown at present time.
Here, we have studied PTEN-driven tumorigenesis in the context of E2F-1 
defi ciency in colon. Our results demonstrate that monoallelic and biallelic 
deletion of E2F-1 induces an increment of the incidence and progression of 
colonic tumorigenesis driven by PTEN loss. In addition, absence of E2F-1 
increases the number and the size of the colonic lesions. To date, this is the 
fi rst pre-clinical study evaluating the eff ect of genetic deletion of E2F-1 in 
colonic malignancies driven by PTEN defi ciency.

P02r-16

BRAFV600E melanoma cells reduce migration/
invasion by impairment of autophagy through 
T-type calcium channel blockers
Carla Barcelo Gomez1, Oscar Maiques1, Anais Panosa1, Jordi 
Pijuan1, Jose Luis Orgaz2, Irene Rodriguez-Hernandez2, Clara 
Matas3, Gemma Tell4, Ramon Vilella5, Angels Fabra6, Susana Puig7, 
Victoria Sanz-Moreno2, Xavier Matias-Guiu8, Judit Herreros1, Carles 
Canti1, Rosa Maria Marti Laborda8, Anna Macia1

1Universitat de Lleida (UdL) / IRB Lleida, Lleida, ES, 2Tumour 
Plasticity Laboratory, Randall Division of Cell and Molecular 
Biophysics, New Hunts House, Guy’s Campus, King’s College 
London, London, UK, 3Department of Dermatology, Hospital 
Universitari Arnau de Vilanova, Lleida, ES, 4Institut d’Investigacions 
Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, ES, 
5Department of Immunology, Hospital Clinic, Barcelona, ES, 
6Molecular Oncology, Bellvitge Biomedical Research Institute 
(IDIBELL), Barcelona, ES, 7Melanoma Unit, Department of 
Dermatology, Hospital Clinic de Barcelona, Institut d’Investigacions 
Biomediques August Pi i Sunyer (IDIBAPS), University of 
Barcelona, Barcelona ES; Centre of Biomedical Research on Rare 
Diseases (CIBERER), Instituto de Salud Carlos III (ISCIII), Madrid, 
ES, 8Centre of Biomedical Research on Cancer (CIBERONC), 
Instituto de Salud Carlos III, Madrid, ES; Department of Pathology 
and Molecular Genetics, Hospital Universitari Arnau de Vilanova, 
University of Lleida, IRBLleida, Lleida, ES

Background: Melanoma is a malignant neoplasia derived from melanocytes 
that once disseminated becomes highly resistant to chemotherapy and 
associates with poor prognosis. We have recently reported that T-type 
calcium channels (TTCs) are overexpressed in melanoma cells and 
play an important role in melanoma progression. Importantly, TTCs 
pharmacological blockers reduce proliferation and inhibit autophagic fl ux 
leading to apoptotic cell death.

Methods: Eleven human malignant melanoma cell lines have been 
employed: 5 with BRAFV600E mutation (M3, M238, M249, A375M, 
and M36), 5 with NRASQ61 mutation (TPR, WM-1366, Skmel-147, 
Skmel-173 and UACC257) and 2 cell lines WT for both genes (M28 
and MeWo). Cell lines were grouped according their oncogene mutation 
status (BRAF mutated, NRAS mutated and WT). Wound-healing assay 
(at 24h using Time-Lapse videos) as well as Single cell migration assay 
and Transwell invasion assay were performed in order to evaluate the 
migration and invasion role when cells were treated with TTCs blockers or 
Chloroquine during 24h.
Results: Here, we show that autophagy plays an important role during 
migration and invasion in BRAFV600E melanoma cells. Similarly to 
the eff ects of lysosomotropic agent Chloroquine (CQ), pharmacological 
blockade or gene silencing of TTCs inhibits the autophagic fl ux, and 
impairs the migration and invasion capabilities, specifi cally in melanoma 
cells harbouring the BRAFV600E mutation. Consistently, we observe an 
increase of TTCs Cav3.1 (mRNA) transcript and high amount of LC3-II 
proteins in BRAFV600E mutant, compared to NRAS mutant melanoma 
samples.
Discussion: These results strongly suggest that targeting macroautophagy 
and, particularly, TTCs, might be a good therapeutic target to inhibit 
metastasis in BRAFV600E melanoma cells, the most common mutation 
found in melanoma.

Grants: FIS-PI1200260 to RMM and FIS-PI1301980 to JH (FEDER 
co-fi nancing) and 201331-31 (Fundació “La Marató de TV3”).

*C. Barcelo and O. Maiques hold predoctoral fellowships from University 
of Lleida and IRBLleida/Diputació de Lleida, respectively.
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Neutrophils control circadian liver metabolism
Nuria Matesanz, Bárbara González-Terán, Magdalena Leiva, Antonia 
Tomás-Loba, Maria Crespo, María Elena Rodríguez, Luis Leiva-Vega, 
Alfonso Mora, Noelia Alonso, Andrés Hidalgo, Guadalupe Sabio
Centro Nacional de Investigaciones Cardiovasculares (CNIC), 
Madrid, ES

Circadian rhythms control several biological processes through internal 
molecular mechanisms which permit to prepare the organism in advance for 
the distinct biological processes, where metabolic behaviour is completely 
diff erent. Thus, chronic perturbation of circadian rhythms is associated 
with the development of metabolic dysfunction. Apart from the control 
of peripheral clocks oscillations by the suprachiasmatic nucleus, recent 
fi ndings suggest the potential regulation of the circadian rhythmicity by 
other systems, like immune cells, which present their own circadian rhythm 
in blood. Liver is the master regulator of metabolism, and is essential for 
the correct homeostasis of the body. Recent reports have shown that hepatic 
physiology, including metabolic function, follows a daily rhythm driven 
by clock genes and mice with mutations in such genes are susceptible to 
diet-induced obesity and metabolic dysfunction. In a recent paper published 
by our group, we showed that liver neutrophil infi ltration can modulate 
liver metabolism. Increased liver neutrophil infi ltration in high fat diet-fed 
animals triggers the development of steatosis increasing lipogenesis and 
lipid oxidation. Considering this, we asked if neutrophil infi ltration in the 
liver have a circadian rhythm and if neutrophil rhythm could control liver 
metabolism. Neutrophils from wild type mice on a normal diet showed 
a clear diurnal pattern, with a peak at ZT2 and a nadir during the night, 
14ZT, which corresponded to an increased neutrophil population in bone 
marrow in the morning and a reduced population at night. In addition, liver 
infi ltration by neutrophils presented a similar pattern suggesting that liver 
infi ltration might be a consequence of higher neutrophil production and 
migration to the liver.
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L-Arginine administration benefits polyamine 
metabolic disturbances and oxidative stress in 
type 2 diabetes
Sandra Tavárez Alonso, Giovanna Pulido Núñez, Encarna Morant 
Peiró, Lidia López López, Eulalia Alonso Iglesias
Department of Biochemistry and Molecular Biology, University of 
Valencia, Valencia, ES

In addition to standard cardiovascular risk factors, oxidative stress and 
nitric oxide availability have been related to the high risk of coronary 
disease in type 2 diabetes. Interestingly, a large body of evidences 
supports the benefi ts of arginine administration in cardiovascular 
disorders. Arginine eff ects have been attributed to nitric oxide (NO) 
production but arginine is involved in other unexplored biochemical 
pathways. By this way, we have evaluated the eff ects of arginine 
supplementation (2 g/day) on oxidative damage (MDA and protein 
carbonyl groups) and arginine metabolism (NO and polyamines) in type 
2 diabetic patients (N=36; controls N=40) in a blind placebo-controlled 
study with crossing over two treatment periods for three months. 
Both, oxidative stress (signifi cantly higher protein carbonyl groups 
and plasmatic and urinary malondialdehyde) and arginine metabolism 
disturbances (signifi cantly increased NO production and elevated 
polyamines) were observed in diabetics. Arginine administration to 
diabetic patients decreased urinary MDA and blood levels of polyamines 
spermidine and spermine, particularly in women, hypertenses, obeses, 
subjects with poor glycemic control and with higher microalbuminuria. 
These results suggest that the benefi ts of arginine in vivo might include 
several arginine-related pathways including eff ects on polyamine 
metabolism. The origin and signifi cance of the increase in circulating 
polyamines in diabetes is unknown. However, this may be an indicator of 
hypertrophia or proliferation of endothelial cells, which eventually would 
lead to endothelial dysfunction. Future long-term studies will clarify the 
usefulness of arginine in modulating vascular complications in diabetes 
and related pathologies.

Supported by AGL2014-58205-REDC.

P02-19

Contribution of the renal cystine transporter 
AGT1 to cystinuria
Miguel López de Heredia1, Clara Mayayo Vallverdú1, Isabel Cano 
Morey2, Laura González1, Esther Prat3, Virginia Nunes4

1Human Molecular Genetics Laboratory, IDIBELL. U730, CIBER 
de Enfermedades Raras, L’Hospitalet de Llobregat, ES, 2Human 
Molecular Genetics Laboratory, IDIBELL, L’Hospitalet de Llobregat, 
ES, 3Human Molecular Genetics Laboratory, IDIBELL; Genetic Unit, 
Physiological Sciences II Departament, Medicine Faculty, University 
of Barcelona, L’Hospitalet de Llobregat, ES, 4Human Molecular 
Genetics Laboratory, IDIBELL. U730, CIBER de Enfermedades 
Raras; Genetic Unit, Physiological Sciences II Departament, 
Medicine Faculty, University of Barcelona, L’Hospitalet de 
Llobregat, ES

Cystinuria (OMIM #220100) is a rare inherited disease characterized 
by urine hyperexcretion of cystine and dibasic amino acids (lysine, 
arginine and ornithine). Its clinical manifestation is cystine lithiasis in 
the urinary system due to the low solubility of cystine at physiological 
urine pH that induces its precipitation and, as a consequence, stone 
formation. Cystinuria, with a prevalence of 1:7000 births, is the 
most common primary inherited aminoaciduria and, to date, genetic 
alterations in the renal amino acid transporters, SLC7A9 (b0,+AT) 
and SLC3A1 (rBAT) have been identified as responsible for this 

manifestation. However, the lack of genotype/phenotype correlation 
in cystinuria patients justifies the search for modulating genes. 
AGT1, the second renal cystine transporter encoded by SLC7A13, 
heterodimerizes with rBAT in the renal apical membrane where 
mediates efflux of anionic amino acids in exchange for cystine. Urine 
aminograms, renal expression of the amino acid transporters for CssC, 
Glu, Asp (rBAT, AGT1 and EATT3) analyzed by western blot, analysis 
of Slc7a13 mRNA by RT-PCR in WT and mutant (Slc7a9-/-) mice of 
both sexes were compared to study AGT1 contribution in amino acid 
reabsorption. Significant differences were observed in CssC, Glu, 
Asp urine concentration among genders. 30% male mice show little 
or non-detectable AGT1 levels in brush border protein extracts. Male 
mice have 30-40 times more rBAT protein than females. In addition, 
SLC7A13 gene was sequenced in cystinuria patients. The variation 
c.745G>A (p.Val249Met) was identified in heterozygosis in 5 alleles 
and the segregation analyzed in the families.

Work fi nanced by: Spanish Health Institute Carlos III, FIS (PI13/00121-FEDER, 
and PI16/00267 to VN).
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Polyphosphate is a key factor for cell survival 
after DNA damage in eukaryotic cells
Bàrbara Samper-Martín1, Samuel Bru1, Eva Quandt1, Joan M. 
Martínez-Laínez1, Elisabet Ballega1, Mª de los Reyes Carballar1, 
Sara Hernández-Ortega1, Eloi Garí2, Marta Rafel2, Javier 
Torres-Torronteras3, Ramón Martí3, Mariana P. C. Ribeiro1, 
Javier Jiménez1, Josep Clotet1

1Faculty of Medicine and Health Sciences. Universitat Internacional 
de Catalunya, Barcelona, ES, 2Institut de Recerca Biomèdica 
de Lleida (IRBLleida); Departament de Ciències Mèdiques 
Bàsiques; Facultat de Medicina; Universitat de Lleida, Lleida, ES, 
3Biomedical Network Research Centre on Rare Diseases (CIBERER), 
Instituto de Salud Carlos III, Madrid, ES

Cells synthesize extra amounts of triphosphate deoxynucleotides 
(dNTPs) to repair DNA after damage. It has recently been described 
that dNTPs synthesis produces a high consumption of inorganic 
phosphate (Pi), which is provided, at least, by two diff erent sources: 
a complex system of Pi transporters responsible for intake and the 
degradation of polyphosphate. Polyphosphate (polyP) is a conserved 
linear polymer of up to several hundred Pi residues present in all living 
organisms that is involved in many functions, including the Pi storage. 
In yeast, polyP is mainly synthesized and stored in the vacuoles by the 
vacuolar transporter chaperone (VTC) complex and it is hydrolyzed to 
Pi by 3 polyphosphatases: Ppn1, Ppn2 and Ppx1. In mammals, polyP 
is present in diff erent subcellular compartments and a whole range of 
regulatory roles is now emerging; however, the enzymes that control 
polyP metabolism in mammalian cells are unknown. In the present 
article, we report on fi ndings demonstrating that polyP functions as 
a source of Pi when required to sustain the dNTP increment essential 
for DNA repair after damage. We show that mutant yeast cells without 
polyP produce less dNTPs upon DNA damage and that their survival is 
compromised. In contrast, when polyP levels are ectopically increased, 
yeast cells become more resistant to DNA damage. More importantly, 
we show that when polyP is reduced in HEK293 mammalian cell line 
cells and in human dermal primary fi broblasts, these cells become 
more sensitive to DNA damage, suggesting that the protective role of 
polyP against DNA damage is evolutionary conserved. In conclusion, 
we present polyP as a molecule involved in resistance to DNA damage 
and suggest that polyP may be a putative target for new approaches in 
cancer treatment or prevention.
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Succinate/Sucnr1 Axis: An Innate System Alarm 
for Adaptive M2 Immune Responses
Noelia Keiran, Enrique Calvo, Carolina Serena, Victoria 
Ceperuelo- Mallafré, Cati Núñez-Roa, Joan Vendrell-Ortega, Sonia 
Fernández-Veledo
Health Institute Pere Virgili; Research Unit, Hospital Joan XXIII, 
Tarragona, ES

Traditionally viewed as an energetic metabolite of the TCA, succinate 
has been recently emerged as a metabolic sensor of local stress and 
immunologic danger. In this context, extracellular succinate has the 
ability to promote activation and mobilization of some immune cells 
through its cognate receptor SUCNR1, which has also been proposed 
as a novel mediator of stress-related events linked to metabolic 
dysfunction in obesity. Because macrophages are central mediators 
of obesity-associated inflammation we conditionally inactivated 
Sucnr1 in myeloid cells in mice (Sucnr1LysM-KO) to investigate the 
physiological relevance and metabolic impact ofsuccinate/SUCNR1 
axis in macrophages. Under standard diet, Sucnr1LysM-KO mice exhibited 
similar body weight but glucose intolerance and insulin-resistance 
compared to WT mice. Remarkably, this phenotype is associated with 
increased inflammation in both adipose tissue and liver, which is further 
worsened after a high fat diet challenge. Thus, Sucnr1LysM-KO were prone 
to develop diet-induced obesity, glucose intolerance, insulin-resistance 
and severe hyperinsulinemia. Also exaggerated inflammation and a shift 
in macrophage polarization was detected in tissues targeted by insulin. 
Acordingly, we observed that Sucnr1 is predominantly expressed in M2 
anti-inflammatory macrophages, despite succinate is mainly secreted 
by M1 proinflammatory macrophages. Intriguingly, extracellular 
succinate promotes M2 macrophage phenotype in a Sucnr1-dependent 
manner. Consequently, Sucnr-1 knockout mice are more sensitive 
to endotoxemia and fungal infection compared with control mice. 
Collectively, our data identify succinate/Sucnr1 axis as a novel regulator 
of M2 macrophage polarization and a system alarm for adaptive 
immune responses which ultimately impact metabolic homeostasis.

P02r-22

PI3K/Akt pathway regulates Smad2/3 
constitutive nuclear localisation
Isidre Felip Nogués, Núria Eritja, MariAlba Dosil, Raúl Navaridas, 
Xavier Matias-Guiu, Xavier Dolcet
Universitat de Lleida (UdL), Institut de Recerca Biomèdica de 
Lleida (IRBLleida)/CIBERONC, Lleida, ES

TGF-β is a multifunctional cytokine involved in the regulation of a wide 
range of biological processes such as proliferation, diff erentiation and 
apoptosis. Previous results from our group has described that in normal 
context TGF-β acts through the Smad3 canonical pathway, where after 
TGF-β input Smad2/3 complex translocate to the nucleus.
The PI3K/Akt pathway plays a pivotal role in the regulation of cell survival 
and proliferation and is frequently altered in human cancers. PI3K/Akt 
signalling is negatively regulated by PTEN; which is the most frequently 
mutated tumor suppressor gene in endometrial carcinomas.
Because both TGF-β/Smad and PI3K/Akt signalling pathways participate 
in the control of similar cellular processes such as cell proliferation or 
apoptosis on female uterine tract, a complex interplay between these two 
pathways is required to coordinate and integrate cellular outcomes.
In the present work we have used endometrial epithelial mice cells 3D 
cultures to analyse Smad2/3 protein localisation in Pten wild type and 
knock out cells. We demonstrate that when Pten is deleted, Smad2/3 
proteins are constitutively located at the nucleus. On the other hand, 
LY29002, a PI3K synthetic inhibitor, is able to restore Smad2/3 

cytoplasmic localization in Pten defi cient 3D cultures but no when these 
cells are exposed to TGF-β stimuli. Moreover, we have observed the 
same results studying Pten knock out mouse and human endometrial 
samples. In Pten knock out mice and Pten defi cient human endometrial 
tumors Smad2/3 are more located in the nucleus than in the cytoplasm, 
reproducing our in vitro results.

P02r-23

The oxidative phosphorylation system 
in Alzheimer disease
Alba Pesini Martin, Beatriz Monterde, Eldris Iglesias, Nuria Garrido, 
Julio Montoya, Eduardo Ruiz-Pesini
Departamento de Bioquímica y Biología Molecular y Celular, 
Universidad de Zaragoza, Zaragoza, ES

Alzheimer disease (AD) is a chronic neurodegenerative disorder of the 
central nervous system characterized by cognitive decline, memory loss 
and progressive neuronal death of certain brain regions.
The neuronal loss has been linked to alterations in composition and 
structure of plasma membrane. A functional OXPHOS system is needed 
to ensure membrane assembly due to its role in the de novo pyrimidine 
biosynthesis, which are precursors for the synthesis of phospholipids, 
glycolipids and glycoproteins. Additionally, systemic CIV activity is 
reduced in AD subjects because of Aβ accumulation.
The study of enzyme expression involved in the conversion of lipids and 
sugars to activated intermediates (PCYT1A, CDS1, UGP2 and UAP1) 
has been carried out in SH-SY5Y human neuroblastoma cell line and in 
samples of human brain tissue.
It has been verifi ed that mRNA expression of these enzymes is increased 
in SH-SY5Y dopaminergic diff erentiated cells, in the same order as they 
express in human cerebral cortex. Besides, incubation with drugs that 
prevent mtDNA replication or cause mitochondrial ribosome toxicity 
provokes a drop in the increase of the expression of genes involved in 
neuronal diff erentiation.
Brain’s sample analysis has shown an increase in the relative expression 
of CDS1. As well as, UAP1 is the least transcribed gene, what could 
lead to a drop in O-GlcNAcylation of brain proteins. As a result, tau 
phosphorylation and Aβ accumulation would be increased. Taking into 
account both experimental evidences, CTP pathway could be promoted in 
analyzed samples.

Funding: FIS PI14/00070.

P02r-24

Generation and biochemical characterization of 
transmitochondrial cybrids with a single mtDNA 
deletion: a cell model of Pearson syndrome
Carmen Hernández-Ainsa, Ester López-Gallardo, Eduardo 
Ruiz-Pesini, Julio Montoya, Sonia Emperador
Departamento de Bioquímica, Biología Molecular y Celular, 
Universidad de Zaragoza, Zaragoza, ES

Pearson syndrome (PS, OMIM557000) is a rare disease mainly featured by 
sideroblastic anaemia and exocrine pancreatic dysfunction. It is caused by a 
single large scale mtDNA deletion (SLSMDs) in high heteroplasmy. Blood 
has usually higher burden of deleted mtDNA than other tissues. Treatment 
is only symptomatic and patients usually die early in childhood, but in 
some cases, they develop Kearns-Sayre syndrome (KSS) with multiorgan 
eff ects and death before 20 years old.
In this communication, we show the development of transmitochondrial 
cybrids as cellular models to study the dynamics of SLSMDs and 
PS disease. We have fused enucleated PS patient fibroblasts with 
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143b rho0 osteosarcoma cell line. We obtained cybrids from two 
PS patients with different mtDNA deletion and we have been able 
to get clones with different percentage of heteroplasmy measured 
by Southern-blot and Real-Time PCR. Characterization has been 
performed in the cybrids from one PS patient who carried the common 
mtDNA deletion. In particular we have analysed the effect of the 
percentage of heteroplasmy on the oxidative phosphorylation system 
(OXPHOS) activity by measuring different biochemical parameters 
such as complex IV activity and quantity, mitochondrial respiration or 
mitochondrial ATP levels.

Funding: FIS PI 14/00005; Asociación de Amigos “Todos con Javier”.

P02-25

The role of circadian clocks in renal fibrosis
Carlos Rey Serra1, Verónica Miguel1, Akhilesh Reddy2, Camille 
Ansermet3, Dmitri Firsov3, Santiago Lamas1

1Centro de Biología Molecular ‘Severo Ochoa’ (CSIC-UAM), Madrid, 
ES, 2Francis Crick Institute, London, UK, 3Lausanne University 
Hospital, Lausanne, CH

Circadian clocks are endogenous self-sustained oscillators 
that drive daily rhythms of metabolism and physiology. Their 
robustness deteriorates with age and circadian perturbation results 
in the development of disorders such as diabetes and obesity. In 
the kidney, multiple functions exhibit circadian variation. This 
study aimed to investigate the relevance of the molecular circadian 
clock in the progression of renal fibrosis. To this end we used three 
different genetically modified models with specific disruption of the 
circadian clock: a) The complete Bmal1 null mouse (Bmal1 KO) b) 
The inducible renal conditional null mouse (Bmal1 cKO), c) The 
Clock Δ19 mouse. To induce renal fibrosis, the Unilateral Ureteral 
Obstruction (UUO) procedure was performed in b for 7 days and c 
for 3 and 7 days. Bmal1 KO mice showed disruption of the circadian 
oscillation in metabolic and redox-related enzymes including CPT1a 
and Nrf2 as well in the mediators of fibrosis CTGF and AT1R. In 
Bmal1 cKO a widespread analysis of metabolic, fibrotic and immune 
markers showed significant increase in IL-13 and IL-10 after UUO 
compared to wild-type (WT) mice. In Clock Δ19 mice there was a 
significant increase in main fibrotic markers 3 days after UUO with no 
differences 7 days after UUO compared to WT. There was a significant 
increase in the pro-inflammatory cytokines TNF-a, IL-6 and IL-1b and 
a reduction in IL-13 3 days after UUO. We did not detect differences 
in the Sirius red staining in models b and c (WT vs KOs in UUO). We 
conclude that the studied models of circadian rhythm disruption do 
not result in major phenotypic differences regarding renal fibrosis but, 
rather, represent appropriate models to explore regulatory mediators 
of the inflammatory stages preceding the fibrotic response.

P02-26

The orphan cyclin CNTD2 as a factor of 
malignancy in colorectal cancer
Abril Sanchez-Botet1, Laura Gasa1, Eva Quant1, Sara 
Hernández-Ortega1, Nuria Masip1, Javier Jiménez1, Miguel Angel 
Carrasco-García2, Sara Simonetti2, Stephen J Kron3, Mariana Ponte 
Ribeiro1, Ernest Nadal4, Alberto Villanueva5, Josep Clotet1

1Faculty of Medicine and Health Sciences, Universitat Internacional 
de Catalunya, Barcelona, ES, 2Pathology Department, Hospital 
Universitari General de Catalunya, Sant Cugat del Valles, ES, 
3Department of Molecular Genetics and Cell Biology, The 
University of Chicago, Chicago, US, 4Department of Medical 
Oncology and Program in Molecular Mechanisms and Experimental 
Therapeutics in Oncology, Catalan Institute of Oncology (ICO) 

Bellvitge Biomedical Research Institute (IDIBELL), Bellvitge, ES, 
5Chemoresistance and Predictive Factors Group, Program Against 
Cancer Therapeutic Resistance (ProCURE), Catalan Institute of 
Oncology (ICO) Bellvitge Biomedical Research Institute (IDIBELL), 
Bellvitge, ES

Colorectal cancer is one of the most common types of cancer worlwide, 
accounting for nearly 10% of cancer-related mortality in western 
countries. Therefore, the identifi cation of prognostic biomarkers and 
cancer targets in colorectal cancer (CRC) has become a crucial objective 
to achieve early cancer diagnosis and improving patient outcomes. 
Cyclins are key regulators of cellular replication, which is commonly 
deregulated in cancer. Noteworthy, the cyclins’ family has spanned over 
the last years and it is unknown whether some of these newly discovered 
and atypical members might play a role in cancer as well. The aim of 
this study was to examine the protein levels of eight atypical cyclins 
in CRC cell lines and formalin-fi xed and paraffi  n-embedded (FFPE) 
human tumors, as well as their functional role in CRC cells. From all the 
cyclins examined, CNTD2 was signifi cantly upregulated in CRC tissue 
compared to the adjacent normal one. CNTD2 overexpression promoted 
CRC cancer cell viability, Ki-67 intensity, clonogenicity, spheroid 
formation capacity as well as CRC cell migration. Furthermore, CNTD2 
increased tumor growth in vivo on xenograft models. Finally, the analysis 
of diff erent databases revealed CNTD2 as a gene highly expressed in 
tumoral tissues but barely expressed in normal human tissue, except from 
the brain. Our results unveil CNTD2 as a new oncogenic driver in CRC 
and may serve as a novel prognostic marker and therapeutic target for 
patients with CRC.

P02m-27

Identification of biomarkers and therapeutic 
targets in a Drosophila model of Parkinson’s 
disease by redox proteomics
Francisco José Sanz López, Cristina Solana Manrique, Mercedes 
Navarro Gascó, Verónica Muñoz Soriano, Nuria Paricio Ortiz
Universitat de València, Burjassot (Valencia), ES

Parkinson’s disease (PD) is the most common neurodegenerative 
movement disorder. Its symptomatology is due to a selective loss of 
dopaminergic (DA) neurons in the substantia nigra, leading to a decrease 
in dopamine levels. Major physiological causes of neurodegeneration are 
oxidative stress (OS) and mitochondrial dysfunction. Current diagnosis 
is based in motor alterations, but they appear when there is up to 70% DA 
neuron loss. Thus, searching for PD biomarkers and therapeutic targets 
is essential for early diagnosis and to develop therapies that could delay 
disease progression. Although most PD cases are sporadic, 10% of them 
are familial forms caused by mutations in certain genes. One of them is 
DJ-1, involved in early-onset recessive PD. Interestingly, DJ-1 plays an 
important role in the cellular defense against OS. In this study, we have 
used a Drosophila PD model to identify potential PD biomarkers and 
to characterize molecular processes underlying PD pathogenesis. Model 
fl ies harbor a mutation in the DJ-1ß gene, ortholog of human DJ-1. They 
show locomotor defects, decreased viability, but also high levels of OS 
markers like increased protein carbonylation. To address how increased 
OS is aff ecting protein function in DJ-1ß mutants, we performed redox 
proteomics analysis in 15-day-old mutant fl ies and control fl ies and 
identifi ed several proteins highly oxidized, and probably inactivated, in 
the mutants. Proteins involved in cellular metabolism and ion channels 
were selected for further studies. We will present the results obtained 
in phenotypic analysis of mutants for the genes encoding these proteins 
as well as in functional studies to analyze their possible inactivation in 
model fl ies. Subsequent validation of the results is performed in a human 
cell PD model.
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P02-28

Study of pathogenicity of a novel POLG mutation
Paula Gaudó Pardo1, Nuria Garrido1, Sonia Emperador1, 
Àngels García-Cazorla2, Rafael Artuch2, Delia Yubero2, Eduardo 
Ruiz-Pesini1, Julio Montoya1, María Pilar Bayona-Bafaluy1

1Departamento de Bioquímica, Biología Molecular y Celular, 
Universidad de Zaragoza, Zaragoza, ES, 2Hospital Sant Joan de 
Déu, Barcelona, ES

Mutations in the POLG gene have emerged as one of the most common 
causes of mitochondrial diseases in children and adults. POLG defi ciency 
can cause mitochondrial DNA (mtDNA) depletion and/or multiple 
deletions. We studied a patient diagnosed with a mitochondrial disease. The 
patient did not show deletion, depletion or point mutations in mitochondrial 
DNA in the muscle biopsy.
Next, by whole exome sequencing were found two mutations located in 
the POLG polymerase domain. One mutation (N864S) was previously 
reported as a POLG mutation related with Mitochondrial DNA depletion 
syndrome, progressive external ophthalmoplegia mimicking mitochondrial 
neurogastrointestinal encephalomyopathy (MNGIE). The second mutation 
(c.3649G>C) is novel and predict A1217P substitution. These mutations 
were confi rmed by Sanger sequencing.
A more reliable confi rmation of pathogenicity could be obtained 
by genetic complementation studies, in which the wild type gene is 
introduced in cultured patient cells to test if this restores the cellular 
or biochemical defect. In order to test complementation, we analyzed 
mRNA and protein POLGexpression, and we studied depletion of 
mtDNA by real-time quantitative PCR, and complex IV activity by 
spectrophotometry. We observed mtDNA depletion in the patient 
fi broblasts. However, the quantity of mtDNA was recovered when we 
performed the genetic complementation studies. Moreover, there was 
recovery of the levels of CIV activity when we compared with control 
fi broblasts grown in DMEM medium lacking glucose and supplemented 
with galactose.

P02r-29

Therapeutic targeting of Igf1r resolves house dust 
mite-driven allergic airway inflammation in mice
Sergio Piñeiro Hermida1, Elvira Alfaro Arnedo1, Joshua Gregory2, 
Raquel Torrens1, Carlos Ruíz Martínez3, Mikael Adner4, Icíar Paula 
López1, José Manuel García Pichel1
1Lung Cancer and Respiratory Diseases Unit, Centro de 
Investigación Biomédica de la Rioja (CIBIR), Fundación Rioja 
Salud, Logroño, ES, 2Adlego Biomedical AB, Stockholm, SE, 
3Pneumology Service, Hospital San Pedro, Logroño, ES, 4Unit of 
Experimental Asthma and Allergy Research, Karolinska Institutet, 
Institute of Environmental Medicine (IMM), Stockholm, SE

Background: Asthma is a chronic infl ammatory disease characterized 
by bronchial hyperresponsiveness, mucus overproduction and airway 
remodeling. Since we have recently demonstrated that insulin-like 
growth factor 1 receptor (IGF1R) defi ciency in mice attenuates airway 
hyperresponsiveness and mucus secretion after house dust mite (HDM) 
exposure, we propose IGF1R as a therapeutic target of interest in 
asthma.
Methods: Inbred C57Bl/6 and Igf1r-defi cient mice were given HDM extract 
to study the gradual increase in allergic infl ammation and implication of 
Igf1r in acute asthma pathobiology. Additionally, Igf1r-defi ciency was 
therapeutically induced in mice to evaluate the resolution of allergic airway 
infl ammation following HDM challenge.
Results: Acute HDM exposure in mice led to a progressive increase 
in infl ammatory cells in BALF, airway remodeling and mRNA 
expression of allergic airway infl ammation and remodeling markers. 
Prophylactically-induced Igf1r-defi ciency showed reduced neutrophil and 

eosinophil numbers in BALF and bone marrow, a signifi cant reduction 
of airway remodeling, goblet cell hyperplasia and mucus secretion, 
in addition to decreased levels of associated molecular indicators. In 
addition, therapeutic targeting of Igf1r promoted the resolution of allergic 
infl ammation by counteracting neutrophil and eosinophil presence in 
BALF, airway remodeling and mucus overproduction, as well as expression 
of related markers in lung and serum.
Conclusions: Our results demonstrate for the fi rst time that therapeutic 
targeted deletion of Igf1r in mice resolves allergic airway infl ammation. 
Thus, IGF1R is suggested to be a promising candidate for future therapeutic 
approaches for the treatment and prevention of asthma.

P02-30

Differential effects of bariatric surgery on plasma 
lipidomic signature in obese subjects
Bruno Ramos-Molina1, Daniel Castellano-Castillo1, Oscar Pastor2, 
Manuel Macias-Gonzalez1, Fernando Cardona1, 
Francisco J Tinahones1

1Endocrinology and Nutrition Unit, Institute of Biomedical 
Research in Malaga (IBIMA), Virgen de la Victoria University 
Hospital, Malaga, ES; CIBER Physiopathology of Obesity and 
Nutrition (CIBERObn), ISCIII, Madrid, ES, 2Servicio de Bioquímica 
Clínica, Hospital Universitario Ramón y Cajal, IRYCIS; CIBER 
Physiopathology of Obesity and Nutrition (CIBERObn), ISCIII, 
Madrid, ES

Background: Bariatric surgery (BS) has been shown to be the most 
eff ective treatment for weight loss and obesity-associated comorbidities in 
subjects with severe obesity. However, the overall metabolic consequences 
of bariatric surgery are not fully understood. In this study we evaluate the 
metabolic changes and the plasma lipid profi le of subjects with severe 
obesity before and after two diff erent BS techniques.
Methods: The study included 37 morbidly obese patients (BMI > 40 kg/m2): 
25 patients underwent sleeve gastrectomy (SG) and 12 patients underwent 
biliopancreatic diversion (BPD). Plasma lipid extracts were analyzed in an 
ultra-high performance liquid chromatography (UHPLC)-TOF-MS based 
platform.
Results: At 6 months after surgery both BPD and SG groups exhibited 
similar % of weight loss, albeit the BPD procedure resulted in a more 
eff ective improvement of glucose homeostasis. Analysis of the time-course 
of the changes in plasma lipids revealed that total cholesterol (TC), LDL and 
HDL was surgery-dependent. Thus, TC and LDL levels were considerably 
reduced very shortly after BPD, while changes in HDL plasma levels 
gradually increased in SG subjects. Serum lipidomic analysis revealed that 
whereas SG mostly resulted in augmented glycerophosphocholines (PC) 
and glycerophosphoethanolamines (PE), BPD resulted in a pronounced 
induction of unconjugated and glycine-conjugated bile acids. Correlation 
analysis between circulating lipids and clinical markers revealed a positive 
association between several ether-linked PC and sphingolipid species with 
BMI in SG subjects.
Conclusions: Our data indicates that SG and BS procedures lead to similar 
weight loss but result in a surgery-dependent plasma lipids and lipidomic 
signature.

P02-31

The role of macrophages in Slc7a7-/- mouse 
model of Lysinuric Protein Intolerance
Susanna Bodoy Salvans1, Fernando Sotillo1, Meritxell Espino1, 
Antonio Zorzano1, Gianfranco Sebastio2, Rafael Artuch3, 
Manuel Palacín1
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Lysinuric Protein Intolerance (LPI, MIM 222700) is a rare autosomic 
disease caused by mutations in SLC7A7 gene, which encodes for y+LAT1. 
It is mainly expressed in epithelial cells of kidney and intestine, and 
exchanges cationic amino acids (CAA) with neutral plus sodium across 
the basolateral membrane. Hallmarks of LPI are intestinal and renal 
impairment of CAA that cause a urea cycle dysfunction. Moreover, life 
threatening complications are immune-related disorders in which y+LAT1 
contribution is still unknown, but it has been suggested that macrophage 
dysfunction could have an important role. Because null Slc7a7 mouse is 
lethal, a ubiquitous and tamoxifen-inducible ablation of Slc7a7 mouse 
model has been generated. LPI patients treatment, low-protein diet and 
citrulline supplementation, is needed to maintain Slc7a7-/- mice alive. 
As in humans, Slc7a7-/- reproduces all metabolic alterations (reduced 
CAA plasma concentration, hyperammonemia, CAA and orotic acid 
hyperexcretion) and some immune ones (hyperferritinemia, pulmonar 
alveolar proteinosis, microcytic anemia). Slc7a7-/- macrophages also 
accumulate an aberrant amount of iron. For these reason, red pulp 
macrophages were isolated and analyzed by gene expression. Changes 
in erytrophagocytosis and iron metabolism pathways were found. 
In order to study the impact of the metabolic dysfunction on the LPI 
immune alterations, a specifi cally mouse model in the myeloid cell 
lineage (Slc7a7LysM-/-) was generated. Slc7a7LysM-/- do not reproduce any 
of the metabolic or immune alterations described for Slc7a7-/-. These 
results suggest that the metabolic alterations are necessary to develop 
LPI immune complications.

P02-32

Correlation between distinct HIV-1 envelope 
protein domains mutants in cholesterol 
interaction and its effect in virus entry and 
infectivity
Jon Ander Nieto-Garai, Eneritz Bilbao, F.-Xabier Contreras, 
Maier Lorizate
Instituto Biofisika (UPV/EHU, CSIC), Bilbo, ES

The aim of this work is to study the link between the lipid environment of 
HIV-1 envelope protein (env), and its role in virus infectivity, as well as 
the role that the diff erent domains of the protein play in these processes. 
Following this idea, several env mutants were generated and virus entry 
capacity and infectivity were tested. In parallel, the interaction of the env 
variants with membrane cholesterol (chol) was studied. For this purpose, 
virus producing cells were fed with radioactively labeled photoactivatable 
[3H]-photo-chol, and viral particles containing this lipid were purifi ed. This 
lipid allows the study of specifi c in vivo interactions as it covalently binds 
to any molecule closer than 3Å.
Our results clearly show that env is associated to chol within the viral 
membrane, but the truncation of the cytoplasmic tail (CT) results in a 
signifi cant loss of interaction of the protein with chol. Nevertheless, while 
this mutation does not hamper entry or infectivity in HeLa TZM model cells, 
described as permissive cells to a variety of env mutations, entry is clearly 
aff ected in U937 monocite cells. When studying the role of env domains 
in its function, the generation of the transmembrane domain chimera of 
env, the substitution of two highly conserved arginine residues in CT, 
and the disruption of the Cholesterol Recognition Aminoacid Consensus 
(CRAC) in the MPER, results in a clear loss of infective capacity of the 
viral particles. To determine if this loss of function correlates with a loss of 
interaction with chol, we are currently testing env-chol interaction of the 
env variants, and we plan to test virus infectivity in a more physiologically 
relevant T-cell line.

P02-33

Transcriptomic study of genetic differences of 
Lapatinib-resistant HER2 positive gastric cells
Valentina Gambardella1, Francisco Gimeno-Valiente2, 
Marisol Huerta1, Noelia Tarazona1, Susana Rosello1, Eva Serna3, 
Gloria Ribas1, Andrés Cervantes1, Josefa Castillo Aliaga2

1Department of Medical Oncology, Biomedical Research Institute 
INCLIVA, University of Valencia, Valencia, ES, 2Biomedical Research 
Institute INCLIVA and Department of Biochemistry and Molecular 
Biology. University of Valencia, Valencia, ES, 3Servicio de Análisis 
Multigénico, INCLIVA, Universitat de València, Valencia, ES

Despite the identifi cation of several molecular alterations, personalized 
medicine for gastric cancer patients still represents a big challenge. 
HER2, when amplifi ed or overexpressed, is the only actionable target, but 
Trastuzumab was the only drug that improves median overall survival. 
Nevertheless, acquired resistance is a frequent event. When the disease 
progresses after Trastuzumab treatment, the use of other anti-HER2 agents 
does not result in clinical benefi ts. OE 19, HER2 positive gastric cancer 
cell line, was continuously treated with increasing doses of Lapatinib for 
6 months to create resistant clones, which were fi nally obtained. Viability 
assays by MTT confi rmed resistance. Genome-wide expression profi les 
were evaluated by using Clariom S microarray from Aff ymetrix. Data 
obtained by microarray were analyzed by principal component analysis 
(PCA). Gene expression changes are clearly observed between two 
resistant clones versus parental cell line. Diff erential expression among 
resistant clones versus the parental cell line was signifi cant in 132 genes. 
76 genes out of them were upregulated and 56 genes were downregulated 
in the resistant clones. Unsupervised hierarchical clustering of 132 
genes revealed a robust classifi cation between three diff erent groups. 
The most important biological processes where: metabolic processes, 
oxidation-reduction processes and response to drug. Lapatinib-resistant 
clones showed a highly similar transcriptome when compared with the 
parental cell line. The microarray analysis allowed us to obtain a list of 
genes that could be involved in acquired resistance to anti-Her2 drugs. 
The most upregulated gene codes for a protein of the Multidrug-resistant 
proteins family, which is involved in the transport of antineoplastic agents.

P02-34

Exosome isolation by acid precipitation from 
colorectal tumor cell lines SW480 and SW620
Celia Costas Sánchez, Tamara Rodríguez Vázquez, Óscar Mariño 
Crespo, Almudena Fernández Briera, Emilio Gil Martín
Department of Biochemistry, Genetics and Immunology, Biomedical 
Research Center (CINBIO, “Centro Singular de Investigación de 
Galicia”), University of Vigo, Vigo, ES

Exosomes are vesicles (10-200 nm) secreted by the multivesicular bodies 
which, together with microvesicles and apoptotic bodies, constitute the 
secretome, a term referring to the whole set of particles emitted by cells 
through diff erent secretion pathways. In recent years, exosomes have been 
reported involved in many physiological and pathological events. So, it has 
been demonstrated their active participation in several cancers. Given that 
there is no a standard methodology to isolate exosomes, we have tested an 
alternative based on acid precipitation, to obtain an exosomal fraction from 
the growth-conditioned media of isogenic tumor lines of colorectal cancer 
SW480 and SW620. Likewise, an usual ultracentrifugational approach has 
been also performed in parallel as control. The quality of isolated fractions 
was further analyzed by immunoblot of the exosome markers ALIX and 
HSP70, TEM and Nanoparticle Tracking Analysis (NTA). Results indicated 
that acid precipitation is a rapid, easy and low-cost alternative to isolate 
an exosome-enriched preparation from SW480/SW620 colorectal cancer 
cells. Briefl y, 1) NTA analysis showed a main 150 nm diameter particles, 
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fully compatible with exosomes, and TEM visualization allowed us to 
identify spherical-shaped vesicles similar to exosomes; 2) the biochemical 
screening of exosome preparations from both cell lines confi rmed the 
expression of the protein markers HSP70 and ALIX, and 3) in all quality 
analyzes carried out, acid precipitation yielded similar or better results than 
ultracentrifugation.

P02-35

Activation of the Jun NH2-terminal kinase 
(JNK) in pancreatic β-cells protects against 
obesity-induced insulin resistance
Melisa Morcillo, Jordi Lanuza-Masdeu, Carles Bayod, 
Giuseppe Pulice, Cristina Vila, Carme Caelles
Department of Biochemistry and Phisiology, School of Pharmacy 
and Food Sciences, University of Barcelona, Barcelona, ES

Obesity is epidemic worldwide and tightly associated to insulin resistance. 
Given that insulin resistance is an early trait in type 2 diabetes, obesity is a 
major risk factor for the development of this disease. It is well established 
that obesity-induced JNK activation inhibits insulin receptor signalling 
and, hence, promotes insulin resistance. Taking advantage of a genetically 
modifi ed mouse model, MKK7D mice, we have previously shown that the 
activation of JNK in pancreatic β-cells interferes with the insulin paracrine 
action, thereby leading to a glucose intolerant phenotype due to impaired 
insulin release in response to hyperglycemia. Now, we show that MKK7D 
mice fed with a high fat diet develop obesity and glucose intolerance to a 
similar extend than control mice. In contrast, MKK7D mice are protected 
from the development of obesity-induced insulin resistance, as shown by 
insulin tolerant test and insulin-induced AKT activation in adipose tissue, 
as well as from hyperinsulinemia. Therefore, MKK7D mouse is one of the 
few examples in which obesity is dissociated from insulin resistance and 
hyperinsulinemia.

P02-36

Autoantibodies against 
Fructose-1,6-Bisphosphatase isolated from 
serum of autistic children increase intracellular 
Ca2+ and induce Ca2+ waves in primary cultures 
of astrocytes
Karla Schwarz1, Zahady Velásquez1, Joel Luis Asenjo1, 
Andrea González-Aguilar1, Rina Francos2, Patricio Guerra3, 
Miguel Cuchacovic4, Ilona Irina Concha1, Mario González-Gronow5, 
Juan Carlos Slebe1
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Padres de Niños Autistas (ASPAUT), Santiago, CL, 3Escuela de 
Medicina, Universidad San Sebastián, Puerto Montt, CL, 4Clínica 
MEDS, Santiago, CL, 5Departamento de Ciencias Biomédicas, 
Facultad de Medicina, Universidad Católica del Norte, Coquimbo, CL

Autism is a complex disease characterized by behavioral defi cits, with 
a signifi cant percentage of children presenting systemic metabolic 
abnormalities (e.g., high levels of lactate in blood and cerebrospinal fl uid) 
and the presence of serum auto-antibodies targeting key proteins in brain. 
Aberrations of brain energy metabolism in autistic patients may involve 
mitochondrial metabolic dysfunctions within the CNS, apparently caused 
by a decrease in the rate of lactate utilization in gluconeogenesis. Because 
the levels of fructose 1,6-bisphosphatase (FBPase) and Fru-1,6-P2 are 
at the core of the gluconeogenic pathway and both might be involved in 
regulation of cell survival, we hypothesized their link with neurometabolic 
conditions and symptoms often observed in autistic children. Using 

immuno-analysis techniques, we found anti-FBPase IgG in autistic patient 
sera that cross-reacts with liver and muscle FBPase (FBP1 and FBP2).
These autoantibodies were purifi ed using immunoaffi  nity chromatographic 
techniques. The autoantibody does not aff ect FBPase enzymatic activity 
or its susceptibility to AMP, suggesting that the antigenic region is not in 
the FBP1 functional domains. Nevertheless, the possibility remains that 
these antibodies may have a diff erential eff ect on the FBPase isoforms that 
disrupt their protein-protein interaction with other structural or metabolic 
targets. Results obtained by MTT assay and immuno-active caspase 3 
suggest that the presence of anti-FBPase IgG is not harmful to the cell 
but increases intracellular Ca2+ and induces Ca2+ waves in primary cultures 
of mouse astrocytes. We conclude that autistic patients have a high level 
of auto-antibodies, targeting both FBPase isoforms with undetermined 
metabolic and cellular eff ects.

Grant Funding: FONDECYT 1141033 (JCS).
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Biophysics as a tool for a precise diagnosis 
and nanotheranostics in cardiovascular disease
Cesar Martin, Kepa B. Uribe, Asier Benito-Vicente, Shifa Jebari, 
Unai Galicia-Garcia, Asier Larrea-Sebal, Rocio Alonso, 
Helena Ostolaza
Instituto Biofisika (UPV/EHU, CSIC), Bilbao, ES

Biophysics is a powerful tool that, combining the latest advances and the 
spatio-temporal frame adequate is able to accurately complement the CVD 
research and, thus, empower the invested eff orts. Taken advantage of that, 
our group is focused in two major areas of application: genetic diagnosis 
of Familial Hypercholesterolemia (FH) through functional characterization 
and pathogenicity assessment; and development of novel nanosystems 
with therapeutic and diagnostic applicability in atherosclerosis. Up to 
date, applying a variety of techniques, both ex vivo and in vivo, we have 
characterized an increasing number of LDLR, apoB-100, apoE and 
PCSK9 variants, including the fi rst PCSK9 gain-of-function homozygote. 
Moreover, we have recently developed new solid phase immunoassays 
for fast screening of new variants and complement and quantify the 
functional validation assays. On the other hand, due to nanomedicine’s 
growing potential and interest, we have started developing HDL-mimetic 
based nanosystems that potentially could accommodate the diagnostic and 
therapeutic requirements generated by the new advances on the fi eld.

P02-38

Role of the NOTCH receptors and their 
non-canonical ligands DLK1 and DLK2 in 
3T3-L1 adipogenesis and adipocyte browning
María Luisa Nueda, Maria Julia Gonzalez-Gómez, Beatriz 
Sánchez-Solana, Eva María Monsalve, María José M Díaz-Guerra, 
Jorge Laborda, Victoriano Baladrón
Universidad Castilla-la Mancha, ALBACETE, ES

The NOTCH family of receptors and ligands, which the proteins DLK1 
and DLK2 belong to, participate in a wide variety of cell proliferation and 
diff erentiation processes, including adipogenesis. Several research groups 
have found that both DLK1 and DLK2 interact with the NOTCH1 receptor 
and act as non-canonical inhibitory ligands. We have previously shown 
that DLK1 and DLK2 modulate adipogenesis in 3T3-L1 preadipocytes 
and C3H10T1/2 multipotent cells, leading to opposite outcomes despite 
both proteins inhibiting NOTCH1 activation and signaling in these two 
cell lines. However, the mechanism by which DLK proteins function has 
not been completely elucidated yet. In this work, we determined that both 
DLK proteins inhibit each one of the four mammalian NOTCH receptors. 
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We also observed that enforced changes in the expression and/or activation 
levels of every NOTCH receptor aff ect the expression levels of the other 
three NOTCH receptors in diff erent amounts, suggesting the existence of a 
feedback modulation loop among these receptors in 3T3-L1 preadipocytes. 
The DLK proteins also participate in this feedback mechanism. We also 
show that over-expression of any NOTCH receptor enhanced, whereas 
over-expression of DLK1 or DLK2 proteins inhibited, as expected, the 
adipogenesis process in 3T3-L1 cells. Finally, we determined that NOTCH 
receptors and DLK proteins are involved in 3T3-L1 adipocyte browning. 
Our results support the hypothesis that both DLK proteins modulate the 
activity of each one of the four mammalian NOTCH receptors in a diff erent 
degree, thus generating a specifi c level of global NOTCH signaling that 
determines the outcome of the adipogenesis process depending upon the 
cellular context.

P02-39

Absense of NOTCH1 in myeloid cells 
attenuates the development of experimental 
autoimmune encephalomyelitis by affecting 
TH1 and TH17 priming
Susana López-López, Miriam Fernández, Almudena Ruiz-García, 
José Javier García-Ramírez, Pedro Tranque, María José M. 
Díaz-Guerra, Eva María Monsalve Argandoña
Universidad de Castilla-La Mancha, Albacete, ES

Inhibition of Notch signalling in T cells attenuates the development of 
experimental autoimmune encephalomyelitis (EAE), a mouse model of 
multiple sclerosis. Growing evidence indicates that myeloid cells are also 
key players in autoimmune processes. Thus, the present study evaluates the 
role of the Notch1 receptor in myeloid cells on the progression of myelin 
oligodendrocyte glycoprotein (MOG)-induced EAE, using mice with a 
myeloid-specifi c deletion of the Notch1 gene (MyeNotch1KO). We found 
that EAE progression was less severe in the absence of Notch1 in myeloid 
cells. Thus, histopathological analysis revealed reduced pathology in the 
spinal cord of MyeNotch1KO mice, with decreased microglia/astrocyte 
activation, demyelination and infi ltration of CD4+ T cells. Moreover, 
these mice showed lower Th1 and Th17 cell infi ltration and expression of 
IFN-γ and IL-17 mRNA in the spinal cord. Accordingly, splenocytes from 
MyeNotch1KO mice reactivated in vitro with myelin peptide presented 
reduced Th1 and Th17 activation, and expression of cytokines IL-12, 
IL-23, TNF-α and IL-6, and the costimulatory molecule CD86. Moreover, 
reactivated wild-type splenocytes showed increased Notch1 expression, 
arguing for a specifi c involvement of this receptor in autoimmune T cell 
activation in secondary lymphoid tissues. In summary, our results reveal 
a key role of the Notch1 receptor in myeloid cells for the initiation and 
progression of EAE by aff ecting Th1 and Th17 priming.

P02r-40

SOX17-induced selective enhanced 
sensitivity of cholangiocarcinoma cells to 
antitumor drugs by down-regulation of MRP3 
and BCRP export pumps
Maitane Asensio1, Elisa Lozano2, Laura Perez-Silva1, Maria Jesus 
Monte2, Ana Peleteiro-Vigil1, Luis Bujanda3, Jesus Maria Banales3, 
Oscar Briz2, Jose Juan Garcia Marin2
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IBSAL, University of Salamanca, Salamanca, ES, 2Experimental 
Hepatology and Drug Targeting (HEVEFARM), IBSAL, University 
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and Gastroenterology. Biodonostia Biomedical Research Institute. 
San Sebastian University Hospital. Basque Country University. 
San Sebastián, ES; National Institute for the Study of Liver and 
Gastrointestinal Diseases (CIBERehd), Carlos III National Health 
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Background and aim: Multidrug resistance (MDR) phenotype accounts 
for the poor response of cholangiocarcinoma (CCA) to chemotherapy. The 
transcription factor SOX17 is markedly down-regulated in CCA. Restoring 
SOX17 expression leads to tumor suppression in CCA. Here we have 
investigated the role of SOX17 in CCA chemoresistance.
Methods: Viral vectors containing SOX17 ORF were used to transduce 
CCA cells. The eff ect of common anti-CCA drugs on cell viability was 
measured with the MTT test. Taqman Low Density Arrays (TLDAs) were 
used to determine mRNA levels of ≈100 genes involved in mechanisms of 
chemoresistance (MOCs). Gene expression was confi rmed by RT-qPCR, 
WB and IF. Luciferase reporter constructs were designed to assess the 
activation of ABC gene promoters. Export function of ABC pumps was 
studied by fl ow cytometry. Mouse xenograft model was used to evaluate 
the eff ect of SOX17 over-expression in the response to 5-fl uorouracil 
(5-FU).
Results: Over-expression of SOX17 increased the sensitivity of CCA 
cells to mitoxantrone, SN-38 and 5-FU, but not gemcitabine and cisplatin. 
TLDA analysis revealed expression changes in several MOC genes, 
including a signifi cant down-regulation of ABCC3 (MRP3) and ABCG2 
(BCRP). These fi ndings were further confi rmed by RT-qPCR, WB and 
IF. Luciferase reporter assays indicated that SOX17 could down-regulate 
the promoter activity of ABCC3. Moreover, cells over-expressing SOX17 
showed impaired ability to export substrates of these pumps. Combined 
substrate specifi city for MRP3 and BCRP matched the observed selective 
sensitization. In the xenograft model, SOX17 induced tumor suppression 
and enhanced the response to 5-FU.
Conclusion: SOX17 selectively sensitizes CCA cells by reducing their 
ability to export anticancer drugs by ABC proteins.
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Antitumor and antiangiogenic potential 
of solomonamide synthesis intermediates
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Sarabia2, Ana R. Quesada3
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In this work we developed a new synthetic strategy towards the 
solomonamides, a novel class of cyclopeptides of marine origin. The 
described synthetic approach utilized an olefi n metathesis reaction to 
form the [15]-membered ring contained in these natural products. During 
the synthetic process, a diverse set of analogues was generated and we 
evaluated their potential antitumor activity in vitro. For this purpose we 
performed in vitro proliferation assays, determining the IC50 values of the 
compounds in a panel of tumor cell lines. In addition, we evaluated the 
possible antiangiogenic eff ects of these solomonamide analogues by using 
in vitro endothelial cell diff erentiation assays. Our results showed that the 
potential antitumor and antiangiogenic activity of the studied analogues 
depended on their chemical structure, suggesting that the presence of 
specifi c functional groups could be responsible of their biological activity. 
Further studies are needed to understand the basis of the observed activities 
in endothelial and tumor cells.
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Fasentin, a glucose uptake inhibitor, is also able 
to inhibit angiogenesis
María del Carmen Ocaña Farfán1, Paloma Carrillo1, Beatriz 
Martínez-Poveda1, Ana R. Quesada2, Miguel Ángel Medina2

1Universidad de Málaga, Andalucía Tech, Departamento de 
Biología Molecular y Bioquímica, Facultad de Ciencias e 
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The role of glucose on endothelial cell (EC) metabolism and angiogenesis 
has been an emerging issue in the last few years. Some inhibitors of 
glucose metabolism, such as 2-deoxyglucose, have been shown to have 
anti-angiogenic eff ects. Fasentin is a poor-studied inhibitor of glucose 
uptake which modulates GLUT-1 and GLUT-4 transporters in cancer 
cells. We wanted to test its possible eff ect on EC glucose uptake, showing 
a light decrease in HMEC at 100 μM. Lower doses did not aff ect this 
characteristic of glucose metabolism. In line with this fact, fasentin 
at 100 μM totally inhibited tube formation on Matrigel in these cells. 
This anti-angiogenic eff ect is not likely to be helped by a pro-apoptotic 
eff ect of fasentin but, as proved with additional assays, it could be due 
to a decrease on the signaling for extracellular matrix degradation. More 
research would be necessary in order to elucidate its fi ne regulation on 
angiogenesis and metabolism.

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). This communicaction has the support of a travel 
grant “Universidad de Málaga. Campus de Excelencia Internacional 
Andalucía Tech”.
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Delta-9-tetrahydrocannabinol (THC) impairs 
the placental endocannabinoid signaling: 
Effects on AEA-metabolic enzymes expression
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Marijuana consumption has exponentially grown both for medical and 
recreational purposes. Delta-9-tetrahydrocannabinol (THC), the plant 
main psychoactive molecule, exerts its eff ects through the cannabinoid 
receptors (CBs). Together with endocannabinoids, anandamide (AEA) 
and 2-arachidonoylglycerol (2-AG), and the enzymes responsible for 
their metabolism, constitute the endocannabinoid system (ECS). The ECS 
modulates several physiological functions, being fertility one of the most 
notorious. Our group has demonstrated that THC impairs trophoblasts 
diff erentiation (Costa et al. 2015) and that AEA aff ects placental trophoblast 
turnover (Costa et al. 2015), providing information behind the reported 
low foetal birth weight, miscarriage and intrauterine growth restriction in 
marijuana pregnant consumers.

To have a better understanding of the THC impact on pregnancy outcome, 
we treated term placenta explants with 1-40 μM of THC for 24-72 
hours and analyzed the eff ects upon CBs and AEA-metabolic enzymes 
(NAPE-PLD and FAAH) expression by using western blot, qRT-PCR and 
immunohistochemistry.
Immunohistochemistry of placenta explants showed that all ECS elements 
were expressed in the syncytial layer, being FAAH also expressed in the 
mesenchymal cells though, no diff erences were found within treatments. 
Higher doses of THC decreased signifi cantly NAPE-PLD, while FAAH 
levels increased at 72h of exposure. THC did not aff ect cannabinoid 
receptors transcription levels. These fi ndings suggest that THC impairs 
ECS homeostasis, possibly disrupting AEA levels with longer periods of 
exposure, which may explain the reproductive abnormalities in marijuana 
pregnant consumers and highlights the importance of cannabinoid 
signaling in placenta.

Financial support European Union (FEDER funds through COMPETE) 
and FCT, Fundação para a Ciência e Tecnologia through project PTDC/
DTP-FTO/5651/2014-POCI-01-0145-FEDER-016562; and FCT/MEC 
through national funds and co-fi nanced by FEDER, under PT2020 
(UID/01/0145/FERDER/007728) and CCDR-N/ NORTE2020/ Portugal 
2020 (norte-01-0145-FEDER-000024).
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Plasma concentration of alfa-Klotho protein in 
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Introduction: The study analyzed the plasma concentration of a-Klotho 
(KL) (anti-aging protein expressed predominantly in kidney) in males and 
females with chronic kidney disease (CKD) with an exercise intervention 
during hemodialysis.
Methods: The trial was designed with a non-exercise intervention period 
of 14 weeks (period from t1 to t2) followed by an exercise intervention 
period of other 14 weeks (period from t2 to t3).
The 39 patients selected for the trial had completed at least 50% of the 
exercise intervention during hemodialysis. All participants provided 
informed written consent.
Blood samples were obtained by venipuncture and a-KL concentration was 
determined by ELISA system according to the manufacturer’s instructions 
(Immuno-Biological Laboratories Co., Ltd).
Data were analyzed using Kruskal-Wallis Test. The signifi cance level was 
0.05.
Results and discussion:

Patients N Age 
(years) 

Klotho (pg/mL) 
t1 t2 t3 

All (AP) 39 70.7±9.3 590.1 ± 182.8 432.6±184.2 397.5±155.4 
Male (M) 30 71.4±8.4 561.9±179.2 428.4±193.6 372.6±146.5 
Female (F) 9 68.3±11.9 683.9±171.6 446.4±158.7 480.6±163.3 



52

Posters FEBS3+

There were no differences in KL levels between males and females 
either in t1, t2, or t3. Nevertheless, KL levels were different in t1, 
t2 and t3 (in AP, p<0.001). In the period from t1 to t2, the decreases 
of KL were 26.7% (AP), 23.8% (M) and 34.7% (F). In the period 
from t2 to t3, the decreases of KL levels were 8.1% (AP) and 13.0% 
(M). Moreover, in females, KL levels increased 7.7% after exercise 
intervention period.
Conclusion: In the non-exercise period, the a-KL levels had a signifi cant 
decrease, but in the exercise intervention period the changes were not 
signifi cant, i.e. the 14-weeks exercise intervention during hemodialysis 
slowed down the decrease of a-KL concentration in males and females 
with CKD.
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New insights on the mechanism of action 
of the new antitumoral drug ABTL0812: 
relevance of ER stress in autophagy-mediated 
cancer cell death
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Our laboratory is involved in deciphering the precise molecular 
mechanism of the new fi rst-in-class antitumoral drug ABTL0812, which 
is currently in Phase 2 Clinical trials in patients with endometrial and 
lung squamous cancer. Previously, we uncovered that this compound 
induces cancer cell death with a novel mechanism of action that synergizes 
with standard chemotherapy. By upregulating expression of Tribbles-3 
(TRIB3) pseudokinase, it induces inhibition of the Akt-mTORC1 axis 
and autophagy-mediated cancer cell death (Erazo et al., Clinical Cancer 
Research 2016).
Here, we provide fi rst evidences showing that ABTL0812 induces 
endoplasmic reticulum (ER) stress in diff erent cancer cell lines and 
in animal models (tumor xenografts), as seen by increased levels on 
ER stress markers such as the chaperon BiP or the transcription factors 
CHOP and ATF4. Given the role of sphingolipids in initiating the ER 
stress, we undertook a comprehensive mass-spec analysis of cellular 
sphingolipids. ABTL0812 treatment induced a strong and robust 
accumulation of long chain dihydroceramides (C16, C22, C24:0, 
C24:1), without aff ecting ceramide or sphingosine levels. In cells, 
dihydroceramides are converted into ceramides by the Desaturase-1 
(Des1) enzyme. We found that ABTL0812 induces inhibition of Des1 
activity in cancer cells. Furthermore, dihydroceramide treatment induces 
ER stress, autophagy and cytoxicity, indicating that this sphingolipid 
might account for ABTL0812 mechanism of action. Importantly, we 
also provide preliminary evidences showing that activation of ER stress 
collaborates with mTORC1 inhibitors to promote autophagy-mediated 
cancer cell death.
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NRF2 drives glioma malignancy through 
transcriptional activation of an important 
oncogenic mechanism
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Gliomas are nervous system solid tumors with poor prognosis 
and hard treatment, since they present cancer stem cells (CSCs), 
a subpopulation of tumor cells responsible of tumor initiation, 
treatment resistance, metastasis and recurrence, producing highly 
aggressive phenotypes. The transcription factor NRF2 (nuclear factor 
(erythroid-derived 2)-like 2), a master regulator of homeostasis, has 
been widely described as a tumor growth promoter, implicated in 
tumor survival and drug resistance. However, despite it has also been 
implied in CSCs’ metabolism, its importance remains unclear. Our 
study has identified for the first time how NRF2 is able of promoting 
CSCs maintenance and survival stimulating the transcription of an 
important oncogenic effector through novel identified ARE elements 
(Antioxidant Response Elements, functional NRF2-binding sites). 
In addition, we have identified a clear correlation between levels of 
expression of NRF2 and the prognosis of glioma patients. Overall, 
our studies show a new oncogenic mechanism through which NRF2 
produces tumorogenesis and CSCs maintenance. Consequently, we 
propose NRF2 as a new therapeutic target and prognosis marker in 
gliomas.
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Role of SIRT3 in the regulation of MnSOD 
on SW620 colon cancer cell lines
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Sirtuin 3 (SIRT3), the major mitochondrial deacetylase, plays a 
crucial role in modulating oxygen reactive species (ROS) and 
limiting oxidative stress. One of its main targets is the manganese 
superoxide dismutase or MnSOD, which detoxifies the radicals 
generated in mitochondrial respiration. The aim of this study was 
to determine whether SIRT3 knockdown in colon cancer cells could 
increase oxidative stress through regulation of MnSOD and increase 
cell death. For this purpose, a shRNA against SIRT3 was transfected 
into SW620 colon cancer cells to generate a stable cell line with 
SIRT3 silencing. Parameters such as ROS levels, MnSOD levels, cell 
viability and apoptosis were analysed. SIRT3 knockdown produced a 
significant reduction of MnSOD levels, as well as an increase in its 
acetylation levels, which resulted in an increased acetylated-MnSOD/
total-MnSOD ratio. Furthermore, cells with SIRT3 silencing showed 
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higher ROS levels, as well as increased apoptosis markers. Overall, 
these results suggest that SIRT3 is a key factor regulating oxidative 
stress in mitochondria and its knockdown could reduce cell antioxidant 
capacity, leading to cell death.

Supported by grant from ISCIII (PI14/01434). MT-M was funded by an 
FPU grant from MECD.
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Neuroblastoma resistance to cisplatin 
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The mitogen-activated protein (MAP) kinase ERK5 plays a crucial role 
in cancer cell proliferation and survival. ERK5 has been proposed as 
a novel therapeutic target in cancer, since either ERK5 inhibitors or 
its silencing induce cell death in cancer cells. ERK5 (also called Big 
MAP kinase, Bmp-1) is large MAP kinase, with a unique C-terminal 
tail containing a NLS signal and a transcriptional activation domain 
(TAD). In consequence, ERK5 acts as transcriptional activator of 
factors such as MEF2 or AP-1, and increased ERK5 expression within 
the nuclei correlates with poor prognosis and malignancy in several 
cancers, such as hormone-dependent and –independent prostatic 
cancer. Neuroblastoma is the most common solid extracranial tumor 
of childhood, and most of diagnosed children either do not respond 
to conventional therapies or relapse after treatment. Therefore, there 
is clear need of new and better therapies to tackle neuroblastoma 
(NBL). Here, we carried out a comprehensive characterization of 
ERK5 in a wide range of human neuroblastoma cell lines. Using cell 
fractionation assays and immunofl uorescence confocal microscopy, 
we found that chemotherapy-sensitive NBL cell lines (SH-SY5Y and 
IRM-32) express cytosolic ERK5, whereas chemotherapy-resistant 
NBL cell lines predominantly show nuclear ERK5 localization. 
Importantly, overexpression of a constitutive nuclear form of ERK5 
induced chemoresistance in cisplatin-sensitive NBL cells (SH-SY5Y 
and IMR-32 cells). Here, we present preliminary evidences showing 
that nuclear ERK5 confers chemoresistance to neuroblastoma cells 
by a mechanism that involves inhibition of cisplatin-mediated p53 
transcriptional activation and, consequently, impairment of downstream 
targets of p53 such as PUMA and caspase activation.
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Mitochondria-associated membranes (MAMs) are specialized subdomains 
of the endoplasmic reticulum (ER), with a particular lipid and protein 
composition that participates in the cross-talk between the ER and 
mitochondria. These contact sites allow the direct interaction between ER 
proteins and lipids with outer mitochondria membrane (OMM) to modulate 
diff erent cellular signaling pathways.
MAMs dysfunction is related to neurodegeneration, and mutations in some 
MAM genes are related to Mendelian neurological diseases. One of these 
genes is GDAP1 that cause Charcot-Marie-Tooth neuropathy (CMT). 
GDAP1 is located in the OMM and participates in the mitochondrial 
network biology and ER-mitochondria interaction leading to abnormalities 
in calcium homeostasis. Additionally, electronic microscopy analysis 
of Gdap1-/- neurons has shown an increment of autophagy vacuoles thus 
suggesting the autophagy involvement in the pathophysiology of CMT 
caused by GDAP1 mutations.
OMM supplies de membrane for autophagosome formation that will fuse 
with lysosomes to produce the autophagolysosome, which disassembles 
unnecessary or dysfunctional cellular components. The autophagosome/
lysosome membranes fusion is controlled by syntaxin 17 (STX17). In 
neurons, the autophagosomes must travel throughout the axon to the soma, 
where the lysosomes are accumulated in the perinuclear region.
Here, we found in mouse neural cells lacking Gdap1 an increment of LC3-II 
protein levels and a signifi cant accumulation of immature autophagosomes 
(AVi), suggesting a defect in the fusion with lysosomes. Further, co-IP 
experiments showed the constitutive interaction between GDAP1 and 
STX17. These data suggest that GDAP1 may be a key protein for the 
correct formation and fusion of autophagosome.
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Lack of GDAP1 in motor neurons reveals 
impairment in mitochondrial dynamics, 
bioenergetics and calcium homeostasis in 
Charcot-Marie-Tooth neuropathy
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GDAP1 is a mitochondrial outer membrane protein. Mutations in 
GDAP1 cause Charcot-Marie-Tooth (CMT) disease, expressed mainly as 
axonopathy. CMT is characterized by the progressive length-dependent 
degeneration of motor and sensory nerves. Cellular mechanisms underlying 
selective axonal pathology in GDAP1-related CMT remain elusive. To 
elucidate the mechanisms involved in the pathophysiology of the disease 
we have investigated cellular functions in isolated primary motor neurons 
from Gdap1 knockout mice [1].
Gdap1-/- motor neurons showed alterations in mitochondrial dynamics, 
with changes in mitochondrial size, number and distribution. Gdap1-/- 
motor neurons also displayed impairment mitochondrial respiration, ATP 
levels and mitochondrial membrane potential, which led to the increase of 
oxidative stress. We observed a defective pattern in the mitochondrial axonal 
transport, which may therefore produce a mislocalization of mitochondria 
within the neuron. Interestingly, disruption of GDAP1 function in motor 
neurons disturbed endoplasmic reticulum (ER)-mitochondria contacts, 
which resulted in reduced store-operated Ca2+ entry (SOCE) and ER-Ca2+ 
levels triggering an increase in ER-stress which may have pathological 
implications.
Together, our results suggest that the loss of GDAP1 function induces 
relevant changes in mitochondrial dynamics, bioenergetics, transport and 
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calcium homeostasis, which may be critically compromising mitochondria 
function at sites of high-energy demand, such as synapses. Consequently, 
we are currently analyzing whether and how the absence of GDAP1 alters 
synaptic function at the neuromuscular junction, which may contribute to 
the neurodegeneration associated with GDAP1-related CMT.

References
[1] Barneo-Muñoz et al., PLoS Genet 2015; 11:e1005115.
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It is known that cancer cells can react to therapeutic treatment by 
altering their phenotype and eventually becoming resistant in order 
to keep their accelerated proliferative state, and there is an increasing 
amount of evidence indicating that metabolic reprogramming plays a 
key role in this process. Therefore, the aim of this project, which is 
part of the H2020 HaemMetabolome Marie Curie Training Network, 
was to assess if the rewiring of cell metabolism can be a crucial part 
of the process through which Acute Myeloid Leukemia (AML) and 
Chronic Myeloid Leukemia (CML) cells become resistant to diff erent 
therapeutic treatments and, if so, to study the metabolic mechanisms 
driving this adaptation.
To answer those questions, we developed AML (THP-1, HL-60 
and Kasumi-1) and CML (K562 and KU-812) cell lines resistant to 
different therapeutic drugs (e.g. Ara-C, Doxorubicin, Imatinib and 
Hydroxyurea) through two different approaches: i) treatment of the 
cells with increasing concentrations of the chemotherapeutic drugs, 
and ii) silencing and overexpression of genes related to resistance 
acquisition via CRISPR/Cas9 Kos and cell transduction protocols. In 
order to define the metabolic differences between the newly generated 
resistant cell lines and their parental, sensitive counterparts, their 
metabolism will be thoroughly characterized using many different 
experimental approaches, such as targeted metabolomics through 
LCMS, fluxomics via GCMS, transcriptomics via RNAseq, metabolic 
consumption/production rates and enzyme activity assays through 
spectrophotometric measurements, proteomics and phosphoproteomics 
(via SILAC analysis), etc.
Once the experimental characterization is complete, the data generated 
will be integrated in computational Genome-scale Metabolic Models, in 
order to defi ne the state of the metabolic fl uxes in the diff erent models 
studied. We believe that the metabolic diff erences in those fl uxes might be 
indicative of the metabolic strategy employed by cancer cells to circumvent 
the eff ect of the treatment, and could at the same time reveal metabolic 
vulnerabilities specifi c to the resistant cell lines. Consequently, the fi nal 
goal of our characterization will be to defi ne potential metabolic targets 
whose inhibition could prevent the acquisition of a resistant phenotype 

and inhibit the proliferation of the resistant cells, therefore forestalling 
therapeutic failure.
In sum, by revealing the mechanisms adopted by AML and CML cells 
in their acquisition of resistance, we plan to highlight new targets that 
could be exploited in novel combination treatments in order to improve 
the effi  cacy of current therapies and prevent the appearance and spread of 
resistant cells in haematological tumors.
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The fibronectin synergy site; a sensor of tension 
in skeletal muscle regeneration
Irene Gimeno-Lluch, Pablo Borredat, Sheila Ortega, Mercedes 
Costell
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Fibronectin (FN) is one of the most abundant extracellular matrix (ECM) 
proteins in tissues. It is secreted by cells in a soluble form and rapidly 
assembled into a fi brillar network when it binds cells by the transmembrane 
proteins; integrins and syndecans. We can also fi nd FN at high 
concentrations in the plasma. The presence of FN in the tissues is increased 
during many regenerative processes such as after skeletal muscle injury, 
where it is secreted abundantly by the stem cells. It has been suggested 
that FN could play an important role guiding the activated satellite cells 
migration to the injured area in order to generate new myofi bers. In this 
process, we hypothesize that the FN-integrin union is subjected to high 
tension as cells bind an irregular FN network to move forward and reach 
the wound.
FN is constituted by three diff erent types of repeating units named I, II 
and III, distributed along the molecule. The major integrin binding site 
is located in the type III10 module. This region contains an Arg-Gly-Asp 
(RGD) motif that binds α5β1 and all αv integrin class. Next to it and 
located in the FN-III9 there is a His-Ser-Arg-Asn (PHSRN) sequence 
named synergy site that binds α5β1 simultaneously to the RGD motif. We 
generated mice with a dysfunctional synergy site (FNsyn/syn) and showed 
that it works as a seat belt when cells need to withstand high tensions and 
the integrin union with the RGD motif is not enough to support them. 
Currently our objective is to study the skeletal muscle regeneration after 
cardiotoxin injury in FNsyn/syn mice to analyse how far the FN synergy site 
is involved in the signal exchange between the ECM and the niche during 
the skeletal muscle regeneration.
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Introduction: Obesity is considered an oxidative stress (OS) state, defi ned 
as the unbalance between the production of pro-oxidant substances and 
antioxidant defenses.
Objectives: To verify if there is OS in morbidly obese patients and evaluate 
changes in anti- and pro-oxidant agents after bariatric surgery.
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Methods: We evaluated the amount of OS markers like oxidized LDL 
(ox-LDL) and malondialdehide (MDA) by ELISA and TBARS methods; 
the levels of antioxidant agents like superoxide dismutase 2 (SOD2) 
and paraoxonase 1 (PON1) by ELISA and levels of a pro-oxidant agent 
(nitric oxide) by Griess method in plasma from 22 morbid obese (BMI ≥ 
40 kg/m2) who underwent Roux-en-Y gastric bypass, before and after a 
six-months follow-up period.
Results: Morbid obese had more OS in basal situation than six months 
after surgery: high levels of ox-LDL and MDA were found before bariatric 
surgery (92,24 ± 23,28 U/L ox-LDL and 3,42 ± 2,58 μM MDA). Six months 
after gastric bypass the amount of OS markers decreased 32,9% and 74,9%, 
respectively. Moreover, a positive correlation between MDA and BMI 
(r=0,363 p=0,008) was found. Antioxidant parameters were altered in morbid 
obese: SOD2 was high (60,28 ± 12,79 ng/mL), and PON1 amounts were 
low (122,4 ± 31,86 ng/mL). However, along the six-months follow-up period 
the antioxidant defenses improved: SOD2 levels signifi cantly decreased 
(49,88 ± 9,83 ng/mL) and PON1 amounts signifi cantly increased (154,30 ± 
29,78 ng/mL). There were negative correlation (r=0,610, p<0,0001) between 
PON1 and ox-LDL.
Conclusions: The high plasma ox-LDL and MDA levels observed before 
surgery indicates an increased OS in obese. Six months after gastric bypass, 
antioxidant defenses improved and OS decreased.

Abstract topic:Oxidative stress, morbid obesity.
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Calcitriol, the active form of Vitamin D, reduces 
apoptotic markers in a neuron model of 
Friedreich ataxia
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Introduction: Previous data published by our group showed that cultured 
frataxin-defi cient dorsal root ganglia neurons show neurite degeneration, 
apoptotic cell death and alterations in calcium homeostasis. Frataxin 
depletion caused activation of CREB to its phosphorylated form and fodrin 
cleavage by calpain and caspase3, which are markers of apoptotic process. 
Several evidences suggested as that vitamin D could be able to protect 
frataxin-defi cient DRGs from neurodegeneration because anti-apoptotic 
and neuroprotective eff ects of the active form of Vitamin D (1α,25(OH)2D3 
or calcitriol), have been observed in several neuropathological conditions. 
Also, the last step in the synthesis of the active vitamin D form depends 
on CYP27B1, a mitochondrial enzyme that hydroxylates 25OHD3 (or 
calcidiol) to 1α,25(OH)2D3. This enzyme has been localized in neurons and 
glial cellsand is induced when levels of 1α,25(OH)2D3 are low meaning 
that calcitriol acts as a repressor.
Methods: We tested the eff ect calcitriol in frataxin-defi cient dorsal root 
ganglia neurons. Reduction of around 80% of frataxin levels in these cells 
was achieved by transduction with lentivirus containing shRNA silencing 
sequences.
Results: The results show that when cultures of frataxin-depleted neurons 
were treated with doses of 10 and 20 nanomolar, markers of apoptotic 
cell death such fodrin cleavage or neurite degeneration were clearly 
reduced. Additionally, a marked increase in CYP27B1 levels observed in 
frataxin-defi cient cultures -thus suggesting low levels of 1α,25(OH)2D3- 
were reverted to normal values.
Conclusion: These results open an easy therapeutic approach to be 
considered for patients with Friedreich ataxia.

Acknowledgments: This work is funded by Ataxia UK., Ataxia Ireland and 
ACAH.
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Introduction: Our lab has developed a frataxin-depleted neuron model 
obtained from rat dorsal root ganglia (DRG). In this model, frataxin (FXN) 
defi ciency results in altered calcium homeostasis, neurite degeneration 
and apoptotic cell death. Friedreich ataxia (FA) has currently none 
eff ective cure. One of the therapeutic approaches to treat the disease 
aims to restore FXN function based on frataxin replacement therapy. 
BioBlast-Pharma recently developed a construct, TAT-MTScs-FXN, which 
consists in frataxin mature protein fused to TAT peptide, which enables 
cell membranes crossing, and mitochondrial target sequence from citrate 
synthase (MTScs), which enables mitochondria localization.
Methods: Using our model, we tested the eff ect of TAT-MTScs-FXN on 
decreasing neurodegeneration markers and survival.
Results: Treatment with TAT-MTScs-FXN increased cell survival, 
decreased neurite degeneration and reduced apoptotic markers such 
as caspase 9 activation and α-fodrin cleavage. Also, we show that 
HSP60, a molecular chaperone targeted to mitochondria, suff ered an 
impaired processing in frataxin-defi cient neurons that was relieved by 
TAT-MTScs-FXN treatment and that the decreased level of mitochondrial 
sodium-calcium exchanger NCLX in frataxin-defi cient DRG was also 
relieved by the same treatment. In mice models of the disease we show the 
ability of TAT-MTScs-FXN to penetrate muscle mitochondria, restore the 
activity of the mitochondrial enzyme succinate dehydrogenase and produce 
a signifi cant lifespan increase.
Conclusion: These results support the use of TAT-MTScs-FXN as a 
treatment for Friedreich ataxia.

Acknowledgments: This work was supported by BioBlast-Pharma 
Ltd., SAF2013-44820-R grant from MINECO (Spain) and by FEDER 
(Federacion Española de Enfermedades Raras).
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It has long been known that oxidative stress is one of the defi ning 
characteristics of tumour cells. In particular, a growing body of evidence 
suggests that ROS molecules are involved in initiation and progression 
of haematological malignancies such as chronic myeloid leukaemia 
(CML) and acute myeloid leukaemia (AML). ROS production is an usual 
collateral damage of many enzymatic mechanisms (mitochondrial activity, 
xanthine oxidoreductase…) but NADPH oxidases (NOX) are the only 
cellular system whose main task is ROS generation. NOX is a family of 
membrane-bound enzyme complexes composed by 7 family members 
(Nox1-5, Duox1 and Duox2). While Nox1 to Nox4 members required 
p22phox subunit to achieve their optimal activity, Duox1 and 2 together with 
Nox5 could be activated by calcium. Compelling evidence illustrates the 
importance of these NOX as one of the main sources of ROS in leukaemia.
Considering the demostrated requirement of NOX and the numerous 
molecular targets of their derivative ROS for malignant progression, we are 
interested in evaluating the sensitivity of two model cell lines for chronic 
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and acute myeloid leukemia (K562 and MolM13, respectively) to NOX 
molecular and chemical inhibition. Our results show that the silencing 
of NOX reduces the clonogenic capacity of cell line K562. However, 
the diff erent chemical inhibitors tested exerted variable eff ect on studied 
cell lines of AML and CML. Despite the fact that the employed cell lines 
express same members of NOX family, AML cell line exhibited more 
sensitivity to NOX inhibitors. Low specifi city towards NOX, potential 
off -target eff ects and poor solubility are the most worrying issues of these 
agents that need further investigations to develop appropriated molecules 
that could be applied in the clinic.

*These authors contributed equally to the work.
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miRNAs are small, non-coding RNAs which play a key role during the 
carcinogenic process. miRNAs pair to 3’UTR of their mRNA target 
modulating its expression. Although at this moment the deregulation 
mechanism of miRNAs is unknown, there is evidence that their aberrant 
expression is related to diff erent cancers, such as CRC, PDAC and HCC. 
Human Concentrative Nucleoside Transporters (hCNTs) are encoded by 
SLC28 gene family. They translocate nucleosides and their analogues in 
a Na+ coupled manner with unidirectional fl ow. It has been demonstrated 
that hCNTs are decreased in some cancers. Furthermore, hCNTs have the 
ability of translocating selected nucleoside-derivatives, currently used in 
anticancer therapies. For that reason, a change in their expression profi le 
could aff ect drug bioavailability and drug chemoresistance. hCNTs loss 
of expression might be related with the previously established relation 
between miRNAs and carcinogenic process. Here, we addressed the 
possibility of restoring hCNT expression by miRNAs regulation in CRC, 
PDAC and HCC. We analyzed paired clinical samples and we found that 
hCNT1 is decreased in all of them. Diff erent bioinformatics databases were 
used to determine miRNA candidates to target hCNTs. Their expression 
in clinical samples and also the correlation with hCNTs were analyzed. 
With these data, miR-106a and hCNT1 were chosen to follow the study. 
Luciferase and silencing assays demonstrate that hCNT1 is a direct target 
of miR-106a being this miRNA able to restore hCNT1 expression in CRC, 
PDAC and HCC cell lines. These promising results suggest that miRNAs 
might be good biomarkers and possible targets for new therapies directed 
to restore hCNTs improving cancer therapies.
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altered thiol-redox state
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Introduction: Friedreich ataxia is a neurodegenerative disease 
accompanied by hypertrophic cardiomyopathy. This disease is caused 
by defi cient expression of frataxin, 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 ventricular myocytes (NRVMs) and lentivirus-mediated 
frataxin RNA interference. As these frataxin-defi cient NRVMs present 
signs of oxidative stress, we decided to explore the presence of protein 
thiol modifi cations in this model.
Methods: The presence of reversible oxidized cysteine residues was 
investigated using the thiol-reactive fl uorescent probe Bodipy-iodoacetamide 
and 2D-gel electrophoresis. The presence of glutathionylated proteins was 
analyzed using antibodies against glutathione. Modifi ed proteins were 
identifi ed by mass spectrometry.
Results: We identifi ed three proteins with altered redox status in 
frataxin-defi cient NRVMs: Electron transfer fl avoprotein-ubiquinone 
oxidoreductase (ETFD), Dihydrolipoyl dehydrogenase (DLDH) and 
ATP synthase subunit alpha (ATPA). As DLDH is involved in lipoic 
acid turnover, we investigated the status of this cofactor in more detail. 
We found that total protein-bound lipoic acid levels are not aff ected in 
frataxin-defi cient NRVMs, but their redox status is compromised as 
it is found in a more oxidized form. We also analyzed the presence of 
glutathionylated proteins and we found that actin was glutationylated in 
frataxin-defi cient NRVMs.
Conclusions: These results are indicative of an altered thiol-redox state in 
frataxin-defi cient NRVMs that could contribute to the cardiac pathology. 
Therefore, we are currently exploring the potential protective eff ect of 
thiol-containing antioxidants on this model.
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Hypoxia-driven pulmonary arterial hypertension (PAH) is a disease 
characterized by a remodelling of distal lung arteries which contributes to 
a progressive increment in blood pressure and right ventricle hypertrophy. 
The matricellular protein thrombospondin-1 (TSP1) aggravates some 
PAH symptoms when upregulated in the hypoxic lung. We aimed to 
determine whether TSP1 also had a role in hypoxia-associated arterial 
muscularization and promoted the diff erentiation of pulmonary artery 
adventitial fi broblasts (PAAF) into more contractile myofi broblasts. By 
western-blot and immunofl uorescence, we studied the expression of TSP1 
and myofi broblast marker α-smooth muscle actin (SMA) on human PAAF. 
Additionally, we optimized traction force microscopy (TFM) to evaluate 
the functional relevance of contractility molecular markers on these cells in 
the future. We found that hypoxia promoted TSP1 and α- SMA expression 
in PAAF. Interestingly, our results also suggested that α-SMA upregulation, 
and thus presumably PAAF diff erentiation into myofi broblasts, depended 
on TSP1-mediated transforming growth factor (TGF)-β activation. 
Preliminary TFM settings resulted in an acceptable spatial resolution 
of the forces exerted by PAAF on their substrate, and they can be used 
to further unravel the role of hypoxia and TSP1-TGF-β nexus on PAAF 



57

Barcelona 2017  Posters

contractile characteristics. These fi ndings point towards an active role of 
hypoxia-induced TSP1 in TGF-β- dependent arterial muscularization and 
PAH worsening. Moreover, optimized TFM would be a powerful tool 
to clarify functional consequences of hypoxia on PAAF and determine 
whether TSP1-related TGF-β activation could be considered a novel target 
in PAH therapeutical strategies.
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Tumour protein 53 or p53 is a widely-known tumour suppressor 
involved in damage repair, cell-cycle arrest and apoptosis. Mutations in 
p53 are frequent in most human cancers and can give rise to a mutant 
p53 (mutp53) protein. Mutp53 may acquire new oncogenic functions 
not present in the original p53, including cell proliferation, apoptosis 
avoidance and metastasis. The aim of this study was to analyze whether 
mutp53 may also infl uence oxidative stress in melanoma cells. For 
this purpose, a siRNA against p53 was introduced in A375 (wild-type 
p53) and MeWo (mutp53) cell lines, and parameters such as levels 
of MnSOD, UCP2 and ROS production were studied. After siRNA 
transfection, MeWo cells showed a signifi cant increase in UCP2 levels, 
while A375 were unaff ected. Furthermore, p53 knockdown resulted in 
a decrease of ROS production in MeWo cells, as well as in a reduction 
in MnSOD levels and activity. A375 remained unresponsive to siRNA 
transfection. Overall, these results suggest that mutp53 could play a role 
in regulating oxidative stress in cancer cells, which could contribute to 
tumor progression.

Supported by grants from ISCIII (PI14/01434). MT-M was funded by an 
FPU grant from MECD.
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Prostate cancer recurrence after resection surgery still represents the 
second leading cause of cancer related death. Resected prostate tumors 
evolve into castration-resistant prostate cancers (CRPC) with the ability 

to disseminate to distant tissues, aided by transitions between epithelial 
and mesenchymal phenotypes. To achieve this metastatic state, tumor 
cells need to rewire their metabolism in order to fulfi ll diff erent energetic 
and biosynthetic requirements. The characterization of such metabolic 
adaptations in metastatic prostate cancer cells aims to identify new 
metastasis-specifi c vulnerabilities exploitable in metastatic CRPC 
therapy.
The present study aims to delimitate a metabolic phenotype for metastatic 
CRPC and to ultimately fi nd metabolic targets specifi c for metastatic 
prostate cancer cells. To do so, a panel of prostate cancer cell lines 
with diff erent grades of metastatic capacity has been characterized as a 
readout-based extrapolation of a previously characterized dual cell model 
emerged from PC-3 cell line: PC-3M, metastatic and CSC phenotype, and 
PC-3S, non-metastatic expressing a stable EMT program. Furthermore, 
metabolic targets associated to metastatic prostate cancer have been 
identifi ed using a Genome-Scale Metabolic Model (GSMM) of PC-3M. A 
GSMM is a computational reconstruction of the genome which integrates 
transcriptomic and metabolomic data to identify pairs of genes that 
compromise cell viability when inhibited simultaneously, also known 
as synthetic lethal pairs. These pairs of targets, specifi c for the PC-3M 
metastatic cell line, have been experimentally validated using chemical 
inhibitors in both metastatic, non-metastatic and healthy prostate 
epithelial cell lines. Results reveal particularities in the metabolism of 
metastatic cell lines, and point out certain vulnerabilities exploitable in 
cancer therapies.
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Introduction: Chronic exposure to cold is known to cause cardiac 
hypertrophy independently of elevations in blood pressure. This 
phenomenon is reversible after returning to thermo-neutral conditions. The 
aim of this study was to investigate the role of autophagy in cold-induced 
cardiac hypertrophy development and its posterior reversion.
Methods: Studies in vivo were performed in two-month old mice, 
exposed to cold (4 ºC) for 24 hours or three weeks. After this period, the 
animals were put into thermo-neutral conditions (30ºC) for 24 hours or 
one week.
Results: Chronic cold exposure signifi cantly increased the heart weight/
tibia length (HW/TL) ratio as well as the mean area of cardiomyocytes. 
Moreover, the expression of hypertrophic marker genes was signifi cantly 
up-regulated. One week of thermo-neutral deacclimation led to a 
signifi cant decrease in all the parameters compared to animals exposed 
to chronic cold. The analysis of the protein levels of the autophagy 
markers Lc3b II and p62 in heart indicated that autophagy was repressed 
in response to cold, and re-activated during the fi rst 24 hours after 
returning to thermo-neutral conditions. The autophagic fl ux, determined 
by assessment of LC3b II after leupeptin treatment in vivo, was 
repressed during cold exposure and strongly reactivated after 24 hours 
of thermoneutrality. We further confi rmed these results using electron 
microscopy and we found increased abundance of autophagosomes after 
acute deacclimation.
Conclusions: Our data indicates that mice exposed to three weeks of 
cold develop a marked cardiac hypertrophy, reversed after one week of 
deacclimation. We propose autophagy as one of the mechanisms leading to 
heart remodeling in response to cold exposure and its posterior reversion 
after deacclimation.
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Fibroblast growth factor-21 is involved in 
protection against alcoholic cardiomyopathy
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Introduction: Alcoholic cardiomyopathy resulting from chronic alcohol 
consumption is one of the main contributors leading to heart failure. 
Fibroblast growth factor 21 (FGF21) is a cardioprotective endocrine factor. 
It is also a cardiomiokine, being expressed in heart and acting in an autocrine 
manner. We aimed to study the role of FGF21 in experimentally-induced 
cardiac damage due to chronic alcohol consumption.
Methods: Two month-old wild type (WT) and FGF21 knockout 
(FGF21-KO) mice were fed a 4% alcohol liquid diet or a calorie-adjusted 
control liquid diet for 12 weeks. Ecocardiographic measurements, gene 
expression analysis and histological staining (Trichrome Masson staining 
for fi brosis) were performed in cardiac samples.
Results: We found that the heart weight/tibia length (HW/TL) ratio was 
increased by alcohol consumption in both groups of animals, indicating 
alcohol-induced cardiac hypertrophy. However, echocardiographic 
measurements indicate that alcohol consumption signifi cantly increased 
both aortic peak and E peak only in FGF21-KO mice indicating enhanced 
cardiac dysfunction (systolic and diastolic) when mice lacked FGF21. 
We observed a marked induction of the cardiac hypertrophy marker 
gene atrial natriuretic factor (ANF) and the fi brosis-related genes Col3 
and TGFβ in FGF21-KO mice after alcohol consumption compared to 
WT mice. Trichrome Masson staining confi rmed that chronic alcohol 
consumption leads to cardiac fi brosis and lack of FGF21 aggravates this 
process.
Conclusions: Our results show that lack of FGF21 aggravates cardiac 
damage produced by chronic alcohol consumption, thus pointing to FGF21 
as a protective agent against alcohol-induced cardiopathy.

P02m-64

Leptin and insulin induce the expression 
of aromatase in human granulosa cells, 
and this effect is impaired in granulosa 
from women with polycystic ovary syndrome
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Introduction: In polycystic ovary síndrome (PCOS), there are endocrine 
and metabolic alterations that lead to a low fertility and metabolic síndrome. 
Insulin resistance seems to be the cornerstone of the pathogenesis, and 
leptin resistance may also participate, specially in PCOS associated with 
obesity. There is some problems with folliculogenesis and steroidogenesis, 
where both insulin and leptin may participate modulating the expression 
of aromatase, the enzyme responsable for the synthesis of estrogens. The 
aim of the present work was to measure the expression of aromatase in 
granulosa from control women and PCOS, as well as the eff ect of insulin 

and leptin on the expression of aromatase in both control granulosa cells 
and granulosa from women with PCOS. The role of Sam68 in this eff ect 
was assessed by siRNA strategy.
Material and Methods: Granulosa cells from control women and patients 
with PCOS were obtained as discard material from in vitro fertilization 
process, after informed consent. Cells were incubated either with 10 nM 
insulin or leptin during 24 h, and RNA isolated and retrotrinscribed for 
quantitative PCR (qPCR) using specifi c primers for aromatase expression 
determination.
Results: Granulosa cells from women with PCOS express less 
aromatase than control granulosa. Both insulin and leptin induce 
the expression of aromatase in granulosa cells in vitro. This effect is 
impaired in granulosa from women with PCOS, indicating the insulin 
and leptin resistance. The inhibition of Sam68 expression by siRNA 
impaired the effects of insulin and leptin, mimicking the situation 
observed in PCOS.
Conclusions: Insulin and leptin both induce the expression of aromatase 
in granulose cells, and this eff ect is mediated by the RNA-binding 
protein Sam68. Finally, we have found that in PCOS, aromatase 
expression is diminished, at least in part by the resistance to insulin 
and leptin action.

Funded by grant from ISCIII, PS12/00117 and PI15/01535, supported in 
part by FEDER funds.
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Diferential expression of miRNA in granulosa 
from women with polycystic ovary syndrome
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Introduction: Polycystic ovary syndrome (PCOS) is the manifestation of 
the metabolic syndrome, in the fertile woman, and is a frequent cause of 
subfertility in women. The pathophysiology of PCOS includes impaired 
expression of some genes, including leptin. Micro RNAs (miRNAs) are 
small, non-coding single-stranded RNAs that regulate gene expression. 
Thus, miRNAs control many biological processes in diff erent tissues, 
including the reproductive system. Thus, we aimed to analyze the 
expression of miRNAs related with insulin sensitivity and steroidogenesis 
in granulosa cells from women with PCOS, compared with granulosa from 
healthy women.
Materials and Methods: Granulosa cells from healthy women and women 
with Polycystic Ovary Syndrome were obtained as waste products from the 
follicles collected to obtain oocytes in the in vitro fertilization processes. 
Written informed consent was obtained. Determination of miRNAs was 
performed by quantitative PCR in granulosa cells from women with PCOS 
and healthy women.
Results: The miRNAS: miRNA-93, miRNA-143, miRNA-224 and 
miRNA-383 have decreased expression (50%) in granulosa from 
women with polycystic ovary síndrome, while the expression of other 
miRNA-related insulin resistance and steroidogenesis were no modifi ed 
in granulosa cells from women with PCOS: miRNA-200a, miRNA-320, 
and miRNA-764. On the other hand, the expression of miRNA-107, 
which has an inhibitory eff ect on insulin sensitivity, is increased in 
granulosa of women with PCOS compared with granulosa from control 
women.
Conclusions: Granulosa cells from women with PCOS show a diff erent 
profi le of mi-RNA which may partly explain insulin resistance, as well 
as defects in steroidogenesis, especially estrogen synthesis, indicating its 
possible role in the pathophysiology of PCOS.
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Colon cancer (CRC) patients tend to relapse due to the acquisition of 
chemoresistance. The faster the detection of clinical relapse, the better its 
management is. For this reason we aim to identify early biomarkers of the 
adaptive resistance response in CRC.
We have observed that the secretome of the resistant cell lines is able 
to protect sensitive cells from FAS-triggered apoptosis and to induce 
a resistant-like phenotype, in terms of drug resistance and clonogenic 
ability. We have performed gene expression arrays on sensitive human 
CRC cell lines treated with low doses of either oxaliplatin or 5FU. 
Several genes whose expression pattern is also disturbed in the resistant 
cell lines have been validated (qPCR), with special focus on those 
encoding for secreted proteins, as potential serum biomarkers of early 
resistance onset.
Some of the secreted candidates have been detected in the 
resistant-secretome and their contribution to cell viability and resistance/
survival intracellular signaling pathways related to oxaliplatin responses 
has been assessed. In addition, their cross-talk under either over- or 
down-regulation has also been studied. Furthermore, two soluble 
biomarkers, one of them a soluble protein non-previously related to 
cancer, have shown an opposite pattern in the plasma of stage III (A, B 
& C) CRC patients, pointing out their potential use as novel indicators of 
tumor progression.
In conclusion, we have identifi ed novel players of the early onset of 
chemoresistance whose modulation could reverse or even avoid the early 
adaptive survival response of CRC cells. Some are secreted proteins 
detectable in liquid biopsies, a non-invasive procedure, therefore 
improving the overall quality of life of CRC patients and their clinical 
management.

P02-67

Identification of EDIL3 as a novel regulator 
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Taxanes are established in the treatment of metastatic breast cancer 
and early breast cancer as potent chemotherapy agents. However, their 
therapeutic usefulness is limited by the acquired resistance. We analyzed 
the epithelial–mesenchymal transition (EMT) as a mechanism which is 
involved in the development of resistance to paclitaxel in breast cancer. 
EMT is a complex process by which epithelial cells transit to mesenchymal 
phenotype in order to acquire enhanced migratory capacity, invasiveness, 
increased resistance to apoptosis and production of extracellular matrix 
components. Herein, we studied the role of EDIL3 (also known as Del1), 
a αvβ3 integrin ligand, as a novel regulator of EMT which contributes to 
paclitaxel resistance in breast cancer cells. The analysis of the genome 
expression profi les of breast cancer cells allowed us to identify that EDIL3 
and mesenquimal markers were highly expressed in paclitaxel resistant 
MDA-MB-468R. Silencing EDIL3 gene decreased mesenchymal markers 
and restored sensitivity to paclitaxel in MDA-MB-231 cells. Disrupting 
the ligation of EDIL3 to integrins via RGD-blocking by cilengitide showed 
that EDIL3 is abundantly secreted by paclitaxel resistant MDA-MB-468R 
and MDA-MB-231. The administration of cilengitide in combination 
with paclitaxel resulted in the increased of sensitivity to paclitaxel in 
MDA-MB-231 breast cancer cells. Our fi ndings demonstrated that EDIL3 
may contribute to the development of paclitaxel resistance and that the 
combination of paclitaxel with cilengitide could be a new therapeutic 
strategy for the treatment of breast cancer.

P02-68

Regulation of nucleotide metabolism by the 
tyrosine kinase receptor FLT3. Implications for 
therapy in pediatric acute leukemia
Catalina Perelló-Reus1, Albert Català2, Sandra Pérez-Torras3, 
Roberta Malatesta4, Susana Rives2, Nerea García-Vega4, Camino 
Estela4, Mireia Camós5, Marçal Pastor-Anglada3

1Molecular Pharmacology and Experimental Therapeutics, 
Department of Biochemistry and Molecular Biomedicine, University 
of Barcelona, Institute of Biomedicine (IBUB); Institut de Recerca 
Pediàtrica Hospital Sant Joan de Déu (IRP-HSJD), Barcelona, 
ES, 2Pediatric Hematology and Oncology Department, Hospital 
Sant Joan de Déu, University of Barcelona; Institut de Recerca 
Pediàtrica Hospital Sant Joan de Déu (IRP-HSJD), Barcelona, 
ES; National Biomedical Research Institute on Rare Diseases 
(CIBER ER), Instituto de Salud Carlos III, Madrid, ES, 3Molecular 
Pharmacology and Experimental Therapeutics, Department of 
Biochemistry and Molecular Biomedicine, University of Barcelona, 
Institute of Biomedicine (IBUB); Institut de Recerca Pediàtrica 
Hospital Sant Joan de Déu (IRP-HSJD), Barcelona, ES; National 
Biomedical Research Institute on Rare Diseases (CIBER ER), 
Instituto de Salud Carlos III, Madrid, ES, 4Hematology Laboratory, 
Hospital Sant Joan de Déu, University of Barcelona, Barcelona, ES, 
5Hematoloty Laboratory, Hospital Sant Joan de Déu, University of 
Barcelona; Institut de Recerca Pediàtrica Hospital Sant Joan de 
Déu (IRP-HSJD), Barcelona, ES; National Biomedical Research 
Institute on Rare Diseases (CIBER ER), Instituto de Salud Carlos 
III, Madrid, ES

Fms related tyrosine kinase 3 (FLT3) is a tyrosine kinase receptor 
implicated in normal hematopoiesis. FLT3 overexpression and 
mutations are related to leukemogenesis and negative prognostic 
factors in acute leukemia. The backbone treatment of this type of 
leukemias is the nucleoside analog Ara-C, a prodrug that has to be 
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internalized and activated by phosphorylation to exert its cytotoxic 
eff ect. We recently described a positive correlation between FLT3 and 
the human Equilibrative Nucleoside Transporter 1 (hENT1), a major 
Ara-C transporter, in pediatric acute leukemia patients. We also studied 
the functional link between both proteins and observed that FLT3 
upregulates hENT1 activity, thereby modulating Ara-C cytotoxicity 
(Català et al., Oncogarget 2016). Here we examined whether the enzyme 
machinery implicated in Ara-C metabolism was also under FLT3 
regulation. For this purpose, we determined the relationship between 
FLT3 and dCK (mediates the fi rst and rate-limiting step of Ara-C 
phosphorylation), cN-II (reverses the action of dCK) and SAMHD1 
(responsible for Ara-CTP de-activation). Positive correlations between 
FLT3 and each of these nucleotide metabolism enzymes were observed 
at the mRNA level in clinical samples. This probable biological link was 
further assessed using two pediatric acute leukemia cell lines, MV4-11 
and SEM, by either pharmacologically inhibiting FLT3 or activating it 
with the FLT3 ligand. The eff ect of AC220, a FLT3 inhibitor currently 
used in clinical trials for advanced-phases of leukemia, on this enzyme 
machinery support the view that FLT3 targeting in the treatment of 
pediatric acute leukemia, when combined with Ara-C, should take into 
consideration probable interactions, thereby highlighting the need to 
adapt drug administration schedules.
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Obesity and diabetes exert deleterious impact on neurovascular beds, 
a phenomenon most prominently observable in the retina of the eye. 
Our recent studies demonstrated that high-fat high-sugar (HFHS) 
diet induces astrogliosis associated with glia-vascular remodeling 
(neovascularization) within the hypothalamus of both mice and humans. 
Intrigued by this observation, we now tested for an involvement of 
astrocytes, an integral part of the neurovascular unit, in this pathology 
reminiscent of diabetic retinopathy. Here we show that HFHS diet 
exposure signifi cantly increases vascular-endothelial growth factor 
(VEGF) protein in glial-fi brillary acidic protein (GFAP)-positive 
astrocytes of the hypothalamus. To elucidate the molecular mechanism 
responsible for this pathological process and given that VEGF 
production is regulated by hypoxia-inducible factor 1α (HIF1α), we 
postnatally ablated HIF1α in GFAP-expressing astrocytes using a 
tamoxifen-dependent loss-of-function mouse model. In the absence of 
astroglial HIF1α, exposure to HFHS diet neither increased hypothalamic 
production of VEGF nor caused hypervascularization. Such targeted 
prevention of HFHS-induced hypothalamic angiopathy also protected 
mice from impaired nutrient partitioning, as indicated by partially 
normalized respiratory quotient. Taken together, these fi ndings indicate 
that diet induced hypothalamic angiopathy is involving astrocytic 
HIF1α-VEGF signaling.
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Role of RND3 in Autophagy
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Autophagy is a physiological process that targets cellular organelles and 
cytoplasmic constituents to the lysosomes for degradation. Alteration of 
this catabolic pathway contributes to a variety of diseases, including cancer 
and neurodegeneration.
Recent studies have shown a relationship between actin cytoskeleton 
dynamics and autophagy. RhoE/Rnd3 is an atypical small Rho GTPase 
that acts as a negative regulator of RhoA, thus altering the actin 
cytoskeleton. In previous work we reported that Rnd3 knock-out mice 
show several neuromorphological alterations; trying to understand 
the molecular mechanisms of these neurological disorders, we found 
an accumulation of protein aggregates, lipids droplets and aberrant 
mitochondria in the brain from Rnd3 defi cient mice. Moreover, brain ex 
vivo LC3 fl ux assays showed autophagy alterations suggesting that Rnd3 
could play a role in autophagy.
In this study, we have analyzed the role of Rnd3 in autophagy regulation. 
We performed LC3 fl ux assays by western blot showing that Rnd3 
defi ciency leads to an autophagy decrease. We used rapamycin as an 
autophagy inductor and we found that in Rnd3 defi cient cells the increase 
in LC3 levels was lower compared to wild type cells. We also analyzed by 
immunofl uorescence the LC3 puncta localization in Rnd3 defi cient cells 
upon serum starvation and lysosomal formation inhibitors. Interestingly, we 
found Rnd3 in isolated lysosomes, despite Rnd3 levels did not accumulate 
when autophagy was blocked thus suggesting that Rnd3 could be involved 
in some stage along the autophagosome formation.
Altogether these results point to a relevant interplay between Rnd3 and 
autophagy and suggest that the pleiotropic eff ect of Rnd3 defi cient mice 
could be due in part to alterations in this important process.
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Background: MiR-200 family is involved in epitelial-mesenchymal 
transition and metastasis. Our objective was to determine the prognostic 
and diagnostic value of plasmatic levels of miR-200c in breast cancer (BC) 
patients.
Methods: We included 99 BC patients (63 locally advanced BC and 
30 with metastasis at initial diagnosis) and 26 healthy controls. Plasma 
samples were obtained at diagnosis, before treatment. RNA from plasma 
samples was extracted with NucleoSpin miRNA plasma (Macherey-Nagel). 
We analyzed expression levels of miR-200c using miR-16 as reference. 
Non-parametric statistical tests were used to determine the association of 
miR-200c levels with clinical variables. ROC curves were constructed and 
diagnostic ability evaluated. Kaplan-Meier curves and Cox models were 
used for survival analyses.
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Results: Plasma miR-200c levels were signifi cantly higher in metastatic 
patients at diagnosis than in controls (p<0.001) and locally advanced cancer 
(p=0.005), with no signifi cant diff erences between locally advanced cancer 
and controls (p=0.059). Overall, ROC curve for BC diagnosis showed an 
AUC=0.68, with a sensitivity of 63%. However, among patients with BC, ROC 
curve for the diagnosis of metastasis showed an AUC=0.72 (IC95%: 0.61-0.84) 
with a sensitivity of 90% and a specifi ty of 31.7%; negative predictive value: 
87%; positive predictive value: 38.6%. No impact of miR-200c on overall or 
progression free survival was found for metastatic BC.
Conclusions: The lack of diff erences between non-metastatic cases 
and controls, together with the limited diagnostic performance, makes 
miR-200c an unsuitable biomarker for BC diagnosis. However, higher 
levels of circulating miR-200c in stage IV patients suggest their potential 
utility as a plasma marker for metastatic disease.
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Proteoglycans (PGs) play important role in a wide range of biological 
process. It was reported that mutations in the xylosyltransferase I (XT-I), the 
glycosyltransferase that initiates the synthesis of glycosaminoglycan chains of 
PGs was associated with Desbuquois dysplasia type 2 syndrome characterized 
by skeletal defects. In addition, it was demonstrated that alterations in 
the glycosaminoglycan synthesis process induced several defects in the 
endochondral ossifi cation and cartilage homeostasis. To better emphasize the 
role of XT-I in skeletal development and ossifi cation process, we generated 
Col2-Cre;XYLTIfl ox/fl oxmice; a chondrocyte-specifi c transgenic mice.
Phenotypic study demonstrated numerous skeletal abnormalities aff ecting 
the knock-out mice. In addition, μCT analysis showed alterations in bone 
histomorphometry parameters. Added to that, immunohistochemistry and 
in situ hybridization revealed defects in the expression of genes involved in 
chondrogenesis and bone formation. Finally, the examination of signaling 
pathway indicated strong perturbations in XT-I knock-out mice compared 
to littermate wild-type. We conclude that, XT-I is a crucial regulator of 
bone formation and endochondral ossifi cation during postnatal skeletal 
development in mice.
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Skeletal muscle mass loss and wasting are characteristic features of 
patients with chronic conditions including cancer. Therapeutic options 
against cachexia ares till scarce, although beta-adrenergic receptor 
agonists can attenuate muscle wasting. We hypothesize that muscle 
atrophy signaling pathways and altered metabolism may be attenuated 
in cancer cachectic animals receiving a treatment with formoterol. Rats 
bearing the Yoshida AH-130 ascites hepatoma (7 days) were treated daily 
with formoterol (0.3 mg/kg body weight, subcutaneously). In diaphragm 
and gastrocnemius of cancer cachectic rats, fi ber sizes were reduced, 
levels of structural alterations, atrophy signaling pathways, proteasome 
content, protein ubiquitination, autophagy, and myostatin were increased, 
while those of regenerative and metabolic markers (myoD, mTOR, and 
PGC-1alpha) were decreased. Treatment with formoterol attenuates 
the structural alterations and atrophy signaling, while improving other 
molecular perturbations.
These results have relevant therapeutic implications, showing benefi cial 
eff ects of formoterol in cachectic muscles through several key biological 
pathways.
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Introduction: Cigarette smoking is a major risk factor in the 
development of age-related chronic obstructive pulmonary disease 
(COPD). The serotonin transporter gene (SLC6A4) is thought to be 
related to nicotine dependence and depression, one of the comorbidities 
of COPD. Only a few studies have explored the association of the 
5-hydroxytryptamine receptor 2A (HTR2A) gene and smoking but not 
the risk about HTR2A and COPD development. The current study aimed 
to investigate the association between SLC6A4 (rs25531) and HTR2A 
(rs6311) polymorphisms and tobacco consumption and susceptibility to 
smoking-induced COPD.
Methods: The association between genetic polymorphisms in SLC6A4, 
HTR2A, smoking intensity, spirometry and COPD were analyzed in 
a total of 77 COPD patients (heavy-smokers) and 90 control subjects 
(heavy-smokers). Blood samples were obtained by venipuncture. 
Allele-specifi c PCR methods were applied for the detection of SLC6A4 
rs25531 (the PCR products were then analyzed directly by 1.2% agarose 
gel electrophoresis) and HTR2A rs6311 (Restriction Fragment Length 
Polymorphisms (RFLPs)). Data were analyzed using ANOVA and Chi 
Square Test. The signifi cance level was 0.05.
Results: The major allele of the SNP in HTR2A (rs6311) was signifi cantly 
associated with COPD incidence in the trend model (P = 0.02; odds ratio, 
1.62; 95% confi dence interval, 1.01-2.61). This allele was also associated 
with the number of pack-years (P = 0.02) and also we observed a marginal 
association with FEV1/FVC values (P = 0.06). No statistically relationship 
was observed between smoking habits or the clinical variables and 
SLC6A4 (rs25531).
Conclusion: We conclude that HTR2A variation could aff ect COPD 
pathogenesis independent of age, and this eff ect depends partly on tobacco 
consumption.
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Dynamics of androgen receptor splice variant-7 
detection in circulating tumor cells on 
enzalutamide for metastatic castration-resistant 
prostate cancer (mCRPC)
María Piedad Fernández Pérez1, Emmanuel S. Antonarakis2, Albert 
Font3, Sergio Vázquez Estévez4, Aránzazu González del Alba5, 
Begoña Mellado6, Ovidio Fernández-Calvo7, María José Méndez 
Vidal8, Miguel Ángel Climent9, Enrique González Billalabeitia10, 
Enrique Grande11

1Hospital General Universitario J.M. Morales Meseguer, Murcia, 
ES, 2Department of Oncology, Johns Hopkins University School of 
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4Servicio de Oncología Médica. H. Universitario Lucus Augusti, 
Lugo, ES, 5Servicio de Oncología Médica. H.U. Son Espases, 
Palma de Mallorca, ES, 6Servicio de Oncología Médica. IDIBAPS. 
Hospital Clinic, Barcelona, ES, 7Servicio de Oncología Médica. 
Hospital de Orense, Orense, ES, 8Servicio de Oncología Médica. 
Hospital Universitario Reina Sofía, Córdoba, ES, 9Servicio de 
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Androgen receptor splice variant 7 (AR-V7) has been proposed as a 
biomarker for resistance to enzalutamide in mCRPC. We evaluated AR-V7 
expression in CTCs and correlated it with mCRPC outcomes in 98 patients 
included in the PREMIERE trial, a phase II single arm open-label clinical 
trial in fi rst-line chemo-naïve mCRPC patients. Selection and detection 
of CTCs and AR-V7 was performed using a modifi ed AdnaTest platform. 
At study entry AR-V7 was detected in 5/98 patients (5%). Three AR-V7 
patients had a 50% PSA decline, two of them ongoing. Interestingly, these 
patients were AR-V7 negative at 12 weeks. Three AR-V7 positive patients 
experienced early progression, one of them after a brief PSA decline. The 
median PSA progression-free survival was 2.8 and 7.4 months in AR-V7 
positive and negative patients, respectively (HR 1.80; 95%CI 0.51-6.31; 
p= 0.36). At 12 weeks, AR-V7 was positive in 8 patients, 7 of which 
experienced early progression. With a median follow-up of 10.6 months, 
39 patients have progressed, 20 patients with early progression at 12 weeks 
and 19 patients progressed later. The number of AR-V7 positive patients at 
early progression was signifi cantly higher than at later progression (35% 
vs 5%; p=0.04). The prognostic value of AR-V7 detection in CTCs before 
enzalutamide treatment in the fi rst-line chemo-naïve setting needs to be 
further characterized, since prolonged responses are observed in a subset 
of baseline AR-V7 positive patients. Interestingly, expression of AR-V7 
under enzalutamide is associated with early progression, suggesting a 
rapid emergence of AR-V7 positive clones during treatment. Our results 
suggest that AR-V7 could be a biomarker for the selection of sequential 
anti-androgen therapies, but further studies are needed to confi rm these 
fi ndings.

P03.  Developmental Biology 
and Genomic Modifications

P03-1

Polycomb proteins as topological facilitators 
of enhancer regulatory function
Alvaro Rada Iglesias
Center for Molecular Medicine Cologne (CMMC), University of Cologne, 
Cologne, DE

Poised enhancers marked by H3K27me3 in pluripotent cells were 
previously proposed to facilitate the establishment of somatic expression 
programs upon embryonic stem cell (ESC) diff erentiation. However, 
the functional relevance and mechanism of action of poised enhancers 
remain unknown. Here, we uncover a previously unappreciated link 
with the establishment of anterior neural identity and, using genetic 
deletions, we demonstrate that poised enhancers are necessary for the 
induction major anterior neural genes. Interestingly, poised enhancers 
already establish physical interactions with their target genes in ESC in 
a Polycomb repressive complex 2 (PRC2) dependent manner. Loss of 
PRC2 led to neither the activation of poised enhancers nor the induction 
of their putative target genes in undiff erentiated ESC. In contrast, 
loss of PRC2 severely and specifi cally compromised the induction of 
major anterior neural genes representing poised enhancer targets upon 
mESC diff erentiation. Finally, we show that poised enhancers have 
an intrinsic sequence composition that enables PRC2 recruitment and 
H3K27me3 deposition at these regulatory elements. Hence, both poised 
enhancer and their target genes have sequence features that, through 
the recruitment of polycomb proteins, can mediate their physical 
communication. Overall, our work illuminates a novel function for 
polycomb proteins, which we propose facilitate neural induction by 
providing major anterior neural loci with a permissive regulatory 
topology. Last but not least, we hypothesize that poised enhancers could 
represent a novel and important component of the classical “default” 
model of neural induction, whose genetic and/or epigenetic basis 
remains largely unknown.

P03-2

Uncovering p63 targets involved in hereditary 
malformations
Juan J. Tena, José María Santos-Pereira, Rafael Domínguez-Acemel, 
José Luis Gómez-Skarmeta
Centro Andaluz de Biología del Desarrollo (CSIC/UPO), Sevilla, ES

P63 transcription factor plays an important role during epidermis 
and neural crest derivatives formation. Mutations aff ecting its coding 
sequence or its target genes lead to the development of malformations 
mainly characterized by cleft palate, ectodermal dysplasia and limb 
malformation. To date, the search of genetic events underlying these 
malformations has been mainly focused on exonic regions. However, 
impairment on the transcriptional regulation of genes related to these 
phenotypes might cause similar diseases. The major problem of the 
studies focused on transcription factors binding sites is the diffi  culty 
to associate a certain regulatory region with its target gene. In general, 
this association is solely established having into account the proximity 
between these elements, which might lead to wrong assignments and 
waste of eff ort and resources in deeply studying the incorrect genes. 
To overcome this problem, we designed an approach based on binding 
sites and chromatin 3D interactions, which will allow us to properly 
associate transcriptional regulatory elements with their target genes. 
First, we performed a ChIP-seq in zebrafi sh to fi nd p63 binding sites, 
and then 4C-seq experiments centered in some of these putative 
regulatory regions to uncover their regulatory landscape. Finally, 
we moved to genome-wide scale by means of a novel technique, the 
HiChIP, which allowed us to obtain a global map of contacts from 
every active promoter and assign the most probable target gene to each 
binding site.
The integration of these data will provide us a list of genes contacting 
p63-binding regions, which could potentially belong to the p63 genetic 
network and be involved in p63-related diseases.
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Nails, claws and Hoofs. A novel role for Hoxc genes?
Marc Fernández-Guerrero1, Lucille Delisle2, Nayuta 
Yakushiji-Kaminatsui*2, Fabrice Darbellay*2, Rocío Pérez-Gómez1, 
Denis Duboule2, Marian Ros1

1Instituto de Biomedicina y Biotecnología de Cantabria, 
CSIC-UC-SODERCAN, Santander, ES, 2School of Life Sciences, 
Federal Institute of Technology, Lausanne, CH

Hox genes are a family of important developmental regulators critical 
for the establishment of the basic body plan of bilaterian animals. In 
vertebrates, Hox genes are organized in four clusters (A, B, C and D) 
two of which, HoxA and HoxD cluster, are critical for the outgrowth and 
patterning of the tetrapod limb (Kmita et al. 2005; Woltering et al. 2014). 
In contrast, no specifi c function for the HoxC or HoxB clusters has been 
identifi ed during limb development, as no obvious limb defect is observed 
in the complete absence of either of these clusters (Suemori & Noguchi, 
2000).
Recently, with the generation of the temporal expression profi les of the limb 
progenitors and of the ectoderm, separately, we have exposed a temporal 
collinear activation of the HoxC cluster in the limb ectoderm. Furthermore, 
by in situ hybridization we found a progressive restriction of 5’Hoxc 
genes to the nail primary fi eld, correlating with the nail defect exhibited 
by Hoxc13 mutants (Godwin & Cappechi, 1998). A re-examination of the 
phenotype of mice lacking the entire HoxC cluster (Suemori & Noguchi, 
2000) revealed remarkable nail development defects suggesting the 
involvement of Hoxc genes in nail/claw morphogenesis.
As a fi rst step to identify the cis-regulatory mechanisms underlying 
Hoxc gene transcription, we performed ATAC-seq of the limb ectoderm 
and identifi ed two conserved regions 5’ of the HoxC cluster that we are 
currently evaluating for activity in mouse transgenesis. Moreover, given the 
role of Hox genes in the evolution of form, we are expanding our analysis 
to other species with a particular development of nail organ (hoof) in order 
to investigate the role of Hoxc genes in the nail-claw-hoof transition and its 
putative contribution to the diversity of distal limb structures.

*These authors contributed equally to this work.
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P03-4

Role of IGF-1 as regulator of autophagy during 
otic vesicle development
Sara Pulido Sánchez1, Marta Magariños2, Yolanda León3, 
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Otic vesicle development involves the coordinated actions of apoptosis, 
proliferation, senescence, cell diff erentiation and autophagy. Insulin-like 
growth factor-1 (IGF-1) is a key element in chicken otic development, 
and its defi cit causes syndromic deafness in mice and men. Autophagy is 

a catabolic process essential for vertebrate development and homeostasis. 
Our previous work showed that autophagy is required to facilitate the 
clearance of apoptotic otic cells and for proper acoustic-vestibular ganglion 
(AVG) development. Here we have studied the role of IGF-1 as a potential 
modulator of autophagy during otic development in chicken otocyst 
cultures.
Ex vivo cultures of chicken otocysts were pre-treated with IGF1R inhibitors 
(PPP, NVP-AEW541) and stimulated with exogenous IGF-1. Bafi lomycin 
A1 was used to inhibit the fusion of autophagosomes to lysosomes. The 
modulation of signalling pathways was confi rmed by Western blotting of 
typical IGF-1 targets and of autophagic-LC3II relative levels. Proliferation 
and apoptosis were assessed by detection of mitotic-PH3, incorporation 
of EdU and TUNEL labelling. Otic neurogenesis was studied by 
immunofl uorescence of neural markers.
Our results show that LC3II relative levels were reduced by IGF-1. The 
accumulation of apoptotic cells observed in autophagy-inhibited otic 
vesicles was not ameliorated by IGF-1, however proliferation defects 
were partially reverted. AVG generation was completely blocked in 
autophagy-inhibited otic vesicles treated with IGF-1. Taken together, these 
results show that IGF-1 negatively regulates autophagy during early otic 
development.

Acknowledgments: This work was supported by FEDER/
SAF2014-53979-R-AGEAR. SP holds an FPI predoctoral fellowship 
(BES-2015-071311; European Social Fund/MINECO).

P03-5

Wiring neuronal and vascular networks in the brain
Amparo Acker-Palmer
Institute of Cell Biology and Neuroscience Goethe University 
Frankfurt, Frankfurt am Main, DE

The development of the nervous and the vascular systems exhibit extensive 
similarities, both on the anatomical and the molecular level. Blood vessels 
and nerves are structurally similar and often aligned, following parallel 
routes. The brain is the most vascularized tissue in our body. It is now 
believed that blood vessels in the brain exert instructive functions that go 
beyond supplying nutrients and oxygen, for example supplying ligands that 
directly infl uence neuronal behavior by activating corresponding receptors 
and signaling pathways in neuronal cells. We are interested in elucidating 
the molecular pathways involved in the crosstalk between vessels and 
nerves and how this crosstalk signaling is integrated among the diff erent 
cellular players (neurons, endothelial cells, astrocytes) at the neurovascular 
interface. We focus on the role of vessels during the development of the 
nervous system but also in the adult at the functional Blood Brain Barrier.

P04.  Computational Genomics: 
Systemic Views and News 
from Archaea to Human

P04-1

Contribution of transcription factor protein 
ductility to multicellularity and organismic 
complexity
Inmaculada Yruela1, Christopher Oldfi eld2, Karl J Niklas3, A Keith 
Dunker2
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Biochemistry and Molecular Biology, Indiana University School 
of Medicine, Indianapolis, US, 3Plant Biology Section, School of 
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The evolutionary transition from unicellular to simple or complex 
multicellular life forms occurred multiple times and was attended each 
time by the appearance of cell-type specialization. The thesis advanced 
in this work is that intrinsically disordered/ductile proteins (IDPs) 
played a significant role in both the evolution of multicellularity 
and the evolution of cell-type specification and diversification. 
Computational genomic analysis of 17 phylogenetic lineages 
spanning bacteria, yeast, algae, land plants, and animals reveal that 
organismic complexity as gauged by the number of different cell types 
is positively correlated with the total number of transcription factors 
(TFs), the number of their spliced variants, and their total disordered 
residue content. Furthermore, the results reveal that the correlation 
becomes strong (r2 >0.8) when analyses are focused on families of 
TFs involved in essential developmental processes common to all 
organisms, or when focused on specific TFs (i.e., orthologues) 
involved in cell division, cell differentiation or cell proliferation. The 
data indicate also that evolutionarily simpler organisms allow for the 
detection of subtle differences in the conserved IDRs of TFs as well 
as changes in variable IDRs, which influence the DNA recognition 
and multifunctionality of TFs through direct or indirect mechanisms. 
We argue that the multi-functionalities conferred to TFs by IDPs in 
tandem with the disproportionate involvement of IDPs with alternative 
splicing (AS) events and post-transcriptional modifications (PTMs) 
provided an IDP–AS–PTM “motif” that significantly contributed to 
the evolution of multicellularity within and across all of the major 
eukaryotic lineages.
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Analysis of breast cancer genomic data to 
identify master gene regulators in a network 
context using Transcription Factor Enriched 
Regulons (TFERs) and Topologically Associating 
Domains (TADs)
Francisco J. Campos-Laborie, Javier de Las Rivas
Cancer Research Center (CiC-IBMCC), University of Salamanca and 
CSIC (USAL/CSIC), Salamanca, ES

Tumorigenesis and tumor progression is a complex pathological 
process that occurs in cells that undergo a progressive alteration 
in which multiple genes and gene products are modified to change 
the normal state of a native cell in an transformed state. This 
progressive alteration is not always the same in every cell, and we 
currently know that there are –at least in humans– several hundred 
“onco-genes” that can drive such transformation and are different 
in different types of cancer. Despite this complexity, all cancer cells 
acquire or gain some common features such as: (i) reversion towards 
less differentiated cellular states; (ii) stimulation of cell cycle with 
enhanced proliferation; (iii) increased basal metabolic rate; etc. These 
common functional features allow to postulate that cancer formation 
and growth relies on the existence of some master and critical genes 
that regulate and drive tumorigenesis. This idea is in line with the 
“tumor bottleneck hypothesis” postulated by Dr. Andrea Califano 
(http://califano.c2b2.columbia.edu/cancer-systems-biology), which 
holds that if different genetic events contribute to a relatively 

uniform disease phenotype, their effect must eventually converge to 
a single gene or a small number of genes within the context of the 
tumor-driving cellular network. Based on this approach we performed 
a network-based analysis of the genome-wide expression profiles 
of a large dataset of breast cancer (BCC) samples (including major 
subtypes). Within this data set, we applied an algorithm to look for 
“master regulators” based on two complementary strategies: (i) search 
and mapping of Transcription Factor Enriched Regulons (TFERs) to 
identify co-regulated genes under the control of specific TFs; (ii) 
search and mapping of Topologically Associating Domains (TADs) to 
identify modular units of coordinated gene expression. We developed 
an algorithm to implement these analyses and we discovered genes 
postulated as “master regulators” that are different in different BCC 
subtypes (luminal, basal, etc.).

P04-3

Evolution of the nuclear envelope (NE) to form 
a container for most eukaryotic cellular DNA
Damien Devos
Centro Andaluz de Biologia del Desarrollo (CABD-UPO), Sevilla, ES

Eukaryogenesis, the emergence of eukaryotic cells, represents a pivotal 
evolutionary event.
With a fundamentally more complex cellular plan compared to 
prokaryotes, eukaryotes are major contributors to most aspects of life 
on earth. For decades, we have understood that eukaryotic origins 
lie within both the Archaea and the α-proteobacteria. However, it is 
much less clear when, and from which precise ancestors, eukaryotes 
originated, or the order of emergence of distinctive eukaryotic cellular 
features. Many competing models for eukaryogenesis have been 
proposed, but until recently, the absence of discriminatory data made 
consensus elusive. Recent advances in paleogeology, phylogenetics, 
cell biology and microbial diversity, particularly the discovery of the 
Candidatus lokiarcheaota phylum, are now providing new insights 
into these aspects of eukaryogenesis. The new data include fi nessing 
the time frame during which the events of eukaryogenesis occurred, 
a more precise identifi cation of the contributing lineages and their 
likely biological features. Signifi cant advances now pinpoint the 
prokaryotic origins of key eukaryotic cellular processes, such as 
intracellular compartmentalisation, with major implications for models 
of eukaryogenesis.

P04-4

Comparison of key proteins in the mismatch 
repair pathway of prokaryotes, archaea and 
eukaryotes
Jesús Blazquez, Ana María Rojas
Instituto de Biomedicina de Sevilla (IBIS), Sevilla, ES

NucS is an endonuclease fi rstly identifi ed in Archaea. This protein is 
involved in Mismatch repair (MMR) with no structural homology to known 
MMR factors. To check the precise involvement of this protein in MMR, 
we conducted genetic screenings and reported[1] that NucS is required for 
mutation avoidance and anti-recombination, hallmarks of the canonical 
MMR in the surrogate model Mycobacterium smegmatis, lacking classical 
MutS-MutL factors.
Computational and evolutionary studies of NucS in combination to 
those regarding the classical factors indicate a complex evolutionary 
emergence based in distinct protein domain fusions followed by at 
least two horizontal gene transfers leading to a disperse distribution 
pattern in prokaryotes. Together, these findings indicate that distinct 
pathways for MMR have evolved at least twice in nature. The analyses 
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of these findings in the evolutionary context of the classical MMR 
proteins open novel and intriguing questions in the emergence of the 
MMR systems.

References
[1] Castaneda-Garcia, A; Prieto, A.I., Rodriguez-Beltran, J., Alonso, N., 
Cantillon, D., Costas. C., Perez-Lago, L., Zegeye, E.D., Herranz, M., 
Plocinski, P., Tonjum, T., Garcia de Viedma, D., Paget, M, Waddell, S.J., 
Rojas, A.M.*, Doherty, A.J.*, & Blazquez, J.*. (2017) “A non-canonical 
mismatch repair pathway in prokaryotes”. Nature Communications (27th 
January) DOI:10.1038/ncomms14246.

P04-5

Recent evolution of the epigenomic landscape 
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Evolutionary biologists have long sought to discern the molecular basis of 
phenotypic variation. Changes in chromatin structure and gene regulation 
are thought to play a major role in evolution and speciation, particularly 
in primates. Nevertheless, we still know little about the evolution of 
regulatory mechanisms in diff erent species. As a result, over the last decade, 
the fi eld has experienced a major shift towards inter-species comparative 
epigenomics in search of a conceptual step-forward in our understanding 
of evolution. 
Our study aims to establish the basis for a more comprehensive 
understanding of the evolutionary dynamics of regulatory elements in 
the primate lineage at a fi ne scale. To that end, we have extensively 
profi led lymphoblastoid cell lines (LCLs) from human, chimpanzee, 
gorilla, orangutan and macaque. This epigenomic characterization 
includes whole genome sequencing data, whole genome bisulfi te data, 
deep-transcriptome sequencing data, chromatin accessibility data 
(ATAC-seq) as well as ChIP-seq data from fi ve key histone modifi cations 
(H3K4me1, H3K4me3, H3K36me3, H3K27ac and H3K27me3) 
and CTCF. We are taking advantage of these data to: 1) improve the 
annotation of cis-regulatory elements, particularly for the non-human 
species; 2) investigate the contribution of inter-species diff erences 
in methylation levels and histone modifi cations to gene expression 
variation; 3) understand how the interplay between diff erent regulatory 
elements evolves in the diff erent lineages; 4) study how the interplay 
between regulatory and sequence evolution shapes diff erent phenotypic 
scenarios in a lineage-specifi c manner.
The results of this work will contribute to enlighten human specifi c 
molecular innovations and will improve our understanding of recent 
genome evolution providing also a valuable interdisciplinary resource of 
major interest for the scientifi c community.

P05.  Chemical Biology

P05-1

Understanding and modulation of toll like 
receptor 4: computational approach
Jean-Marc Billod, Sonsoles Martín-Santamaría
Department of Chemical and Physical Biology, Centro de 
Investigaciones Biológicas, CIB-CSIC, Madrid, ES

Lipopolysaccharides (LPS), the major components of the outer membrane 
of Gram-negative bacteria, are recognized by the immune system through 
the Toll-Like Receptor 4 (TLR4)/ Myeloid Diff erentiation factor 2 (MD-2) 
heterodimeric complex [1]. LPS bind to MD-2 inside a deep molecular 
hydrophobic pocket causing molecular rearrangements of the receptorial 
complex resulting in the dimerization of another TLR4/MD-2 unit. 
TLR4 ectodomains dimerization process brings together the intercellular 
domains initiating the activation of innate immune system signaling 
pathways. Interestingly, the TLR4/MD-2 activation is also modulated by 
non-naturally occurring glycolipids, such as the well-studied lipid IVa and 
other non-LPS like molecules [2].
To achieve a better atomic understanding of the TLR4 dimerization process 
we performed various simulations of the full receptor in its monomeric and 
its dimeric forms. To assess the role of the local membrane environment 
in the activation process we performed simulations in diff erent membrane 
composition. On the modulation side, we proposed coherent binding 
modes to the TLR4/MD-2 of newly discovered modulators, both natural 
(Bradyrhizodium LPS) and synthetic (Guanidinocalixarenes) [3]. These 
3D models account for the observed TLR4 activity and give light into the 
interactions required for the modulation.
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Innate Immunity receptors. Computational 
studies of the molecular recognition processes
Sonsoles Martín-Santamaría
Centro de Investigaciones Biológicas, CIB-CSIC, Madrid, ES

The pattern recognition receptor (PRR) Toll-Like Receptor 4 (TLR4), 
together with the MD-2 protein, forms a heterodimer responsible of 
the specifi c recognition of lipopolysaccharides (LPS) from the outer 
membrane of Gram-negative bacteria. However, the mechanism at the 
atomic level for such activation/inactivation process remains unknown, 
pointing to fascinating questions related to: i) the ligand-receptor 
interactions pattern governing the binding of some glycolipids; ii) the 
dynamics of the MD-2 binding pocket and its ability to accommodate 
lipid A [1]; iii) the glycolipid-mimetic mechanism of non LPS-like 
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molecules [2]; iv) the activation of the human TLR4/MD-2 complex 
by natural under-acylated LPS [3]. We have applied a combination of 
diff erent computational techniques, such as MD simulations, NMA, 
docking calculations, virtual screening, and membrane simulations to 
address some of these questions. Other PRRs have also been studied 
(lectins) by means of computational techniques to address the design of 
glycomimetics with enhanced selectivity.

Acknowledgments: Ministry of Economy and Competitiveness of Spain 
(CTQ2014-57141-R) and European Commission H2020-MSCA-ITN-2014 
“TOLLerant”.

References
[1] Vašl, J.; Oblak, A.; Peternelj, T. T.; Klett, J.; Martín-Santamaría, S.; 
Gioannini, T. L.; Weiss, J. P.; Jerala, R. J. Immunol. 2016, 196, 2309-18.
[2] Sestito, S. E.; Facchini, F. A.; Billod, J.-M.; Martin-Santamaria, S.; 
Casnati, A.; Sansone, F.; Peri, F. J. Med. Chem. 2017, 60, 4882-4892.
[3] Di Lorenzo, F.; Kubik, Ł.; Oblak, A.; Lorè, N. I.; Cigana, C.; Lanzetta, 
R.; Parrilli, M.; Hamad, M. A.; De Soyza, A.; Silipo, A.; Jerala, R.; 
Bragonzi, A.; Valvano, M. A.; Martín-Santamaría, S.; Molinaro, A. J. Biol. 
Chem. 2015, 290, 21305-19.

P05-3

Design of novel glycopeptide-based cancer vaccines
Francisco Corzana
Universidad de La Rioja, Logroño, ES

   Cancer is currently one of the world’s most serious public health problems. 
Signifi cant eff orts are being made to develop new strategies that can 
eradicate tumors selectively without detrimental eff ects to healthy cells. 
One promising approach is focused on the design of vaccines[1] that contain 
partially glycosylated mucins in their formulation. Although some of these 
vaccines are in clinical trials, a lack of knowledge about the molecular 
basis that governs the antigen presentation, and the interactions between 
antigens and the elicited antibodies has limited their success thus far.
We are developing a multidisciplinary approach that combines synthesis, 
X-ray diff raction, nuclear magnetic resonance and molecular modeling to 
identify these features[2,3] (Figure). Our results provide valuable hints for 
the design of effi  cacious cancer vaccines.

References
[1] Feng, D.; Shaikh, A. S.; Wang, F. ACS Chem. Biol. 2016, 11, 850−863.
[2] Martínez-Sáez, N.; Castro-López, J.; Valero-Gónzalez, J.; Madariaga, 
D.; Compañón, I.; Somovilla, V. J.; Salvadó, M.; Asensio, J. L.; 
Jiménez-Barbero, J.; Avenoza, A.; Busto, J. H.; Bernardes, G. J. L.; 
Peregrina, J. M.; Hurtado-Guerrero, R.; Corzana, F. Angew. Chem. Int. Ed. 
2015, 127, 9968−9972.
[3] Martínez-Sáez, N.; Supekar, N. T.; Wolfert, M. A.; Bermejo, I. A.; 
Hurtado-Guerrero, R.; Asensio, J. L.; Jiménez-Barbero, J.; Busto, J. H.; Avenoza, 
A.; Boon, G.-J.; Peregrina, J. M.; Corzana, F. Chem. Sci. 2016, 7, 2294–2301.

P05-4

Using resurrected ancestral proviral proteins 
to engineer virus resistance
Raquel Luzón-Hidalgo, Valeria A. Risso, Asunción Delgado-Delgado, 
Beatriz Ibarra-Molero, Jose M. Sanchez-Ruiz
Departamento de Química Física, Facultad de Ciencias. Universidad 
de Granada, Granada, ES

We have recently reported that resurrected ancestral proviral factors 
prevent phage T7 propagation in E. coli (Delgado et al., 2017, Cell Reports 
19, 1247–1256). Here, we describe preliminary experiments addressed at 
using this system to explore repeatability of molecular evolution.

P05-5

Connexin43 is a pivotal regulator in controlling 
the chondrocyte phenotype in osteoarthritis
Marta Varela Eirín1, Jesús Loureiro2, Ángel Concha3, José Ramón 
Caeiro2, Alfonso Blanco4, María D. Mayán Santos1

1Translational Research in Cell Communication and Signaling 
(CellCOM). Instituto de Investigación Biomédica de A Coruña 
(INIBIC). CH-Universitario A Coruña (XXIAC). SERGAS. 
Universidade da Coruña, A Coruña, ES, 2Department of 
Orthopaedic Surgery and Traumatology. Complexo Hospitalario 
Universitario de Santiago de Compostela (CHUS-XXIS). 
SERGAS, Santiago de Compostela, ES, 3Biobank of A Coruña. 
CH-Universitario A Coruña (XXIAC). SERGAS. Universidade 
da Coruña, A Coruña, ES, 4Flow Cytometry Core. UCD Conway 
Institute of Biomolecular & Biomedical Research – University 
College Dublin, Dublin, IE

Osteoarthritis (OA) is the most common degenerative rheumatic 
disease, being its ethiology still poorly understood. OA is primarily 
characterized by articular cartilage degradation and joint degeneration. 
In early stages, osteoarthritic chondrocytes (OACs) undergo 
phenotypic changes increasing cell proliferation, cluster formation 
and production of matrix-remodelling enzymes. OACs contain high 
levels of Cx43, that together with increased gap junction intercellular 
communication (GJIC) and changes in Cx43 interaction network have 
been associated with development and progression of OA. The aim of 
this study was investigating the role of Cx43 in the dedifferentiation 
processes that suffer OACs. Human chondrocytes T/C-28a2 cell line 
was transfected with a plasmid containing the human Cx43 sequence. 
Cx43 overexpression and cellular localization was confirmed by 
western blot, qPCR, flow cytometry and immunofluorescence. 
Cx43 upregulation led to a significant increase in the expression of 
COX-2, IL-1 and MMP-3. Collagen type II levels were significantly 
diminished in Cx43 transfected OACs in comparison with control 
cells. Cell proliferation and GJIC increased significantly when Cx43 
was upregulated. Flow cytometry analysis revealed an increase 
in the levels of stemness-like cell surface markers related with an 
immature state when Cx43 is overexpressed. Our results suggest 
that Cx43 upregulation is involved in the phenotypic changes 
and dedifferentiation processes detected in OACs responsible for 
degradation of cartilage and its predisposition to develop OA. In 
the light of these results, it is important to take into account Cx43 
levels and function in the scope of designing more effective targeted 
therapies for prevention and treatment of OA.
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Mature adipose tissue contribution to disposal 
of excess glucose through its conversion to 
lactate, glycerol, alanine and pyruvate
Marià Alemany
Universitat de Barcelona, Facultat de Biologia, Barcelona, ES

Adipose tissue (AT) as a disperse organ has a considerable size, 
which is considered to be rather inactive due to the large size of fat 
reserves. However, despite its the small “live” mass, its potential 
activity is very high, and its metabolic diversity (largely unexplored) 
is even higher. The tissue is able to actively participate in the synthesis 
of arginine-citrulline, oxidize branched-chain amino acids, produce 
alanine and glutamine and contains a complete functional urea cycle. 
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Young, small adipocytes consume glucose for active lipogenesis, but 
larger cells geometry impede an active conversion of pyruvate to 
acetyl-CoA because of distant access to mitochondria (and oxidative 
metabolism) from most of the cell space. Most of cytoplasm is a thin 
layer between cell membrane and lipid vacuole. Anaerobic glycolysis 
is the main provider for energy, i.e. for incorporation of free fatty into 
triacylglycerols. In addition to lactate, alanine is formed from pyruvate 
and glycerol is released in huge amounts, both through direct hydrolysis 
of glycerol-3P or activation of TAG turnover in which glycerol is 
released and the FA recycled. Stromal cells also glycolyze actively, 
but do not produce glycerol. Most of the glucose used by AT stromal 
cells and large adipocytes is broken into 3C units, which are exported 
elsewhere for energy, without the restrictions and controls aff ecting 
glucose. Factoring in AT mass, high glycolytic and glycerogenic 
activity and the facility of disposal of 3C fragments, the presence of 
a fairly large AT mass helps maintain glycaemia and limits the use of 
excess glucose for lipogenesis. The high metabolic activity of AT and 
its active production of lactate and glycerol are to be considered when 
revising the “pathological” signifi cance of obesity.

P06-2

Effects of maternal obesity associated 
with the intake of unbalanced/obesogenic 
diets on the offspring
Juana Sánchez
Grupo de Investigación Nutrigenómica y Obesidad, Laboratorio de 
Biología Molecular, Nutrición y Biotecnología, Universidad de las 
Islas Baleares (UIB), Palma de Mallorca, ES; CIBER Fisiopatología 
de la Obesidad y Nutrición (CIBEROBN), Madrid, ES

Nutrition during the early stages of life can trigger adaptations that 
result in permanent changes in the physiology of the organism, and may 
program the susceptibility to develop diff erent diseases in adulthood, such 
as obesity and associated metabolic alterations. It has been described, for 
example, that overfeeding during gestation and/or lactation, especially 
with hyperlipidic diets, may determine off spring for a greater propensity 
for obesity and other diseases. Given the increase in the prevalence of 
overweight and obesity in the general population in recent decades, with 
the consequent increase in obesity in reproductive age women, often 
associated with the intake of hypercaloric and/or unbalanced diets, it is 
interesting to evaluate the eff ects of maternal intake of a hypercaloric diet 
during lactation on the development of obesity and associated diseases 
in progeny. Results obtained recently in our laboratory suggest that the 
intake of a cafeteria diet during lactation in rats produces permanent 
consequences on the metabolic health of their off spring, which are 
associated with a greater accumulation of fat, without a higher body 
weight. Interestingly, we also have described that elimination of the 
cafeteria diet in obese rats before gestation, although without complete 
reversion of excess body weight, can prevent detrimental eff ects on 
off spring associated with maternal obesity.

P06-3

(-)-Epicatechin and the microbial 
2,3-dihydroxybenzoic acid metabolite improve 
insulin signalling, and regulate both glucose 
uptake and production in tubular renal cells
David Álvarez-Cilleros, Mª Ángeles Martín, Sonia Ramos
ICTAN (CSIC), Madrid, ES

(-)-Epicatechin (EC) and main colonic phenolic acids derived from 
fl avonoid intake, such as 2,3-dihydroxybenzoic acid (DHBA), 

3,4-dihydroxyphenylacetic acid (DHPAA), 3-hydroxyphenylpropionic 
acid (HPPA), and vanillic acid (VA) have been suggested to exert 
benefi cial eff ects in diabetes (1,2), although their mechanisms of action 
remain unknown. Nephropathy is a major complication of the type 2 
diabetes and a leading cause of end-stage renal disease (3). In diabetes, 
renal gluconeogenesis and glucose uptake are augmented, which might 
be associated to increased levels of glucose transporters, and defects 
at the insulin signalling (3). Therefore, treatments aimed at improving 
glucose homeostasis in renal cells are considered critical against this 
pathology.
The main goal was the evaluation of the glucose homeostasis and 
insulin signalling by the mentioned compounds in renal proximal tubule 
NRK-52E cells. EC and DHBA reduced both renal glucose uptake 
and production. In addition, EC and DHBA did not change the levels 
of SGLT-2 and GLUT-2, but regulated the expression of PEPCK via 
AKT, leading to a diminished glucose production. EC and DHBA also 
enhanced the tyrosine phosphorylation and total IR and IRS-1 levels, and 
activated the PI3K/AKT pathway. All these suggest that EC and DHBA 
modulate the renal glucose homeostasis, as regulate glucose uptake and 
production, and reinforce the insulin signalling through the activation of 
key proteins of that pathway.
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Identification of pure bioactive molecules 
on enteroendocrine secretions in different pig 
intestine segments
Paula Robles-Bolivar, Carlos Gonzalez-Quilen, Iris Ginés, M Teresa 
Blay, Ximena Terra, Montserrat Pinet, Anna Ardèvol
MoBioFood Research Group, Department Biochemistry and 
Biotechnology, Universitat Rovira i Virgili, Tarragona, ES

Grape seed-derived proanthocyanidins (GSPE), have been shown to 
modulate plasma enterorhormone profi le in rats after acute treatment. 
Under some specifi c conditions, this treatment cause satiating eff ects, but 
there are no clues regarding the specifi c bioactive molecules responsible for 
it. To identify bioactive agents on enterohormones secretion, we simulated 
GSPE digestion as well as pure phenolic compounds.
We have used our ex vivo methodology Ap-to-Bas to assay basolateral 
enterhormone secretion in response to apical stimulation of pig 
mucosa from duodenum, ileum and colon. We have assayed i) diff erent 
concentrations of GSPE; ii)gastric, duodenal and colonic in vitro GSPE 
digestions; and ultimately iii) pure candidate molecules. Stimulations were 
carried out apically during 60-90 minutes. Enterhormones in basolateral 
media were quantifi ed with ELISA commercial kit.
Results in duodenum showed peptide YY (PYY) stimulation in response 
to 50 mg/L GSPE. This eff ect was reproduced by dimer B2 (62 mM). 
Cholecystokinin (CCK) secretion was stimulated in response to a catechin/
epicatechin mixture (86/51.5 mM, respectively). Gastrically digested 
GSPE caused a decrease in acyl-ghrelin levels. In ileum we found no 
signifi cant eff ects. In colon, an increase in GLP1 was obtained with 50 and 
100mg/L GSPE as well as 48h GSPE colonic digestion treatments. Instead, 
pure molecules protocatechuic acid (PCA) and (3-hydroxyphenyl) acetic 
acid (3-HPAA) (potential 48h colonic metabolites) exhibit inhibitory GLP1 
secretion activity.
Summarizing, we found diff erent eff ects of digested extract, monomers and 
metabolites in enterohormone secretion. Dimer B2, catechin/epicatechin 
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acted as secretagogues for PYY and CCK respectively. Digested GSPE 
inhibited open-ghrelin producing cells. The metabolites PCA and 3-HPAA 
inhibited GLP-1 secretion.

Keywords: enterohormone secretion; GLP1, PYY, CCK, ghrelin secretion.

P06-5

The daily intake of Arbequina table olives neither 
increase body weight nor blood pressure in Wistar 
Kyoto and Spontaneously Hypertensive Rats
Talia Franco Ávila, M. Emília Juan, Joana M. Planas
Universitat de Barcelona, Barcelona, ES

The fruit of Olea europaea L. is an important source of bioactive 
compounds such as pentacyclic triterpenes and polyphenols which 
have anti-infl ammatory, antioxidative and cardioprotective properties, 
among others. The aim of this study is to investigate the chronic eff ect 
of the daily intake of table olives cv Arbequina in blood pressure (BP). 
Therefore, male 14-weeks old Spontaneously Hypertensive Rats (SHR) 
and their normotensive genetic control Wistar Kyoto rats (WKY) 
were randomly allocated in a control and treated group that received 
either water or olive suspension (4 g/kg) daily by gavage for 7 weeks. 
Homogeneous olive suspension was freshly prepared every two days. 
The content of pentacyclic triterpenes and polyphenols were determined 
by HPLC-MS. Besides, body weight was followed daily and water and 
food intake were measured every week. Systolic, diastolic and mean BP 
were recorded weekly at the same hour in the morning by the tail-cuff  
method using the pressure meter (LE5001). The content of bioactive 
compounds in the administered olive homogenate were pentacyclic 
triterpenes: maslinic acid (2.43 mM), oleanolic acid (1.03 mM), and 
erythrodiol (0.01 mM); and polyphenols: hydroxytirosol (2.03 mM), 
tyrosol (0.1 mM) and oleuropein (0.001 mM). Body weight, water and 
food intake were not aff ected by the olives intake. BP were not modifi ed 
by the daily intake of table olives in normotensive rats. Diastolic and 
mean BP values of SHR-olive group remained lower in 6% and 4% 
in compare to the control group. The present fi ndings indicate that 
table olives are a good source of bioactive compounds and its daily 
consumption do not increase body weight and BP in normotensive and 
hypertensive rats.

Supported by AGL2013-41188 (MINECO) and 2014SGR1221 (Generalitat 
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Prevention of metabolic syndrome 
by Rosa Mosqueta oil supplementation 
in a murine model
Gladys Tapia Opazo1, Paulina Pettinelli2, Daniel Gonzalez-Mañan1

1Universidad de Chile, Santiago, CL, 2Pontifical Catholic University 
of Chile, Santiago, CL

Introduction: Metabolic syndrome is a physiopathological condition 
characterized by a prooxidative and proinfl ammatory state, insulin 
resistance and non-alcoholic hepatic steatosis. Rosa mosqueta oil (RM) has 
a high alpha-linolenic acid (ALA) and tocopherols (α-, γ-) levels.
Objective: To demonstrate that RM administration decreases metabolic 
syndrome induced by a high-fat diet (HFD).
Methodology: Male C57BL / 6J mice (n = 9 / group) were fed for 12 
weeks and divided into: (i) control diet (CD, 10% fat, 20% protein, 
70% carbohydrates); (ii) CD + RM; (iii) HFD (60% fat, 20% protein, 
20% carbohydrates); (iv) HFD + RM (0.01 mL / g body weight / day). 
Parameters of (a) liver steatosis (histology, triglyceride content), (b) 

infl ammation [infl ammatory adipose NLRP3, TNF-alpha and IL-1β 
expression (qPCR); hepatic nuclear NF-κB (IHC)] (c) oxidative stress 
[hepatic Nrf2 activation (IHC), HO-1 levels, carbonylated proteins]; 
(d) Insulin resistance (HOMA, glucose tolerance curve); (e) Obesity 
(visceral fat content, bodyweight); (f) Hepatic prolipogenic parameters 
[SREBP-1c; PLIN-2 (IHQ)] were evaluated.
Results: It is observed a signifi cant increase (two-way ANOVA, Bonferroni 
test, P<0.05) in steatotic, infl ammatory, oxidative stress, IR, obesity and 
prolipogenic parameters in HFD compared to HFD+RM.
Conclusion: RM administration prevents HFD-induced metabolic 
syndrome, which could be attributed either to its omega-3 or tocopherols 
content. FONDECYT 1140547.

P06-7

Chronic administration of grape seed 
proanthocyanidin extract (GSPE) reduces blood 
pressure in diet-induced hypertension
Anna Mas Capdevila, Rebeca Laza, Begoña Muguerza, Francisca I. 
Bravo
Rovira i Virgili University, Tarragona, ES

Our group have demonstrated that grape seed proanthocyanidin extract 
(GSPE) exerts acute antihypertensive eff ect in cafeteria diet-fed rats 
through enhancing nitric oxide (NO) availability. Considering these 
previous results, the aim of this study was to evaluate GSPE (25 mg/kg) 
eff ects on blood pressure after a long-term administration in cafeteria 
diet-fed rats. Male Wistar rats (n=6 per group) developed hypertension 
after 8 weeks of cafeteria diet feeding. After this period, rats were 
daily oral supplemented with GSPE (25 mg/kg), Captopril (50 mg/kg) 
or vehicle for three weeks. GSPE eff ect on blood pressure (BP) were 
measured by Tail Cuff  method. Plasma, liver and thoracic aorta were 
obtained when animals were sacrifi ced. Chronic administration of GSPE 
produces a signifi cant reduction on BP, both systolic and diastolic (SBP/
DBP), presenting -15mmHg and -10mmHg of decrement for SBP and 
DBP respectively when compared to cafeteria diet group. Regarding 
to its way of action, GSPE produced the upregulation of Sirt-1 and 
Arg-1 gene expression, presenting both genes, vasoprotective eff ects 
on endothelium via nitric oxide (NO) production. In addition, GSPE 
produced the downregulation of endothelin-1, the main endothelium 
vasoconstrictor, contributing to the observed BP reduction. In addition, 
GSPE also increased the activity of an antioxidant endogen system 
(reduced glutathione) and did not produce any changes in plasma 
angiotensin converting enzyme (ACE), key factor in the regulation 
of BP. Considering these results, we can conclude that GSPE 
reverted diet-induced hypertension after a chronical administration 
via increasing the expression of genes related to an improvement in 
endothelial function and via reducing the oxidative stress induced by 
cafeteria diet.

P06-8

Cafeteria diet reduces the synthesis of long chain 
polyunsaturated fatty acids from their precursors
Encarnación Amusquivar, Pilar Herrero, Kenia Pereira-Bispo, 
Emilio Herrera
Facultad de Farmacia. Universidad San Pablo-CEU. CEU 
Universities, Alcorcón, ES

Cafeteria diet is known to induce adverse metabolic changes. To determine 
the eff ect of feeding a cafeteria diet (rich in fat and sugars and containing 
trans fatty acids) upon the metabolism of fatty acids we fed a group of adult 
male rats with a cafeteria diet (CD) while other group was fed a standard 
diet (SD). Besides of having higher caloric content, CD contained more 
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saturated and monounsaturated fatty acids than SD, and was the only one 
containing a small amount of linolelaidic acid (18:2 n-6t), whereas the 
content of essential fatty acids was similar in both diets. After 90 days of 
being fed ad libitum with the corresponding diet, body weight of rats was 
not statistically diff erent, although liver and adipose tissue weights were 
higher in rats fed CD. The amount of both saturated and monounsaturated 
fatty acids in the liver was higher in the CD group than in the SD. 
Regarding the n- 6 and n-3 polyunsaturated fatty acid (PUFA) metabolism 
in liver, we found that in spite of the fact that the precursors (linoleic and 
α-linolenic acids respectively) were in a higher amount in the CD group, 
the concentration of the long chain-PUFA synthesized from them were 
found in a similar amount in the CD and SD groups. Moreover, the CD 
group showed 18:2 n-6t in liver while in the SD group it was not detected. 
The calculation of the indices of synthesis of fatty acids using the ratio 
product fatty acid/precursor showed that the synthesis index of both n-6 
and n-3 long chain-PUFA was reduced in the CD group while the synthesis 
index of oleic acid was increased in this group. In conclusion, the cafeteria 
diet reduces the synthesis of long chain-PUFA probably due to the presence 
of linolelaidic acid in its composition and such eff ect could contribute to 
its adverse eff ects.

P06-9

Epigenetic memory in early life programming 
of white adipose tissue browning by food 
bioactives in mice
Alba Serrano, Madhu Asnani-Kishnani, Andreu Palou, 
M Luisa Bonet, Joan Ribot
Nutrigenomic and Obesity research group, Laboratory of Molecular 
Biology, Nutrition and Biotechnology, Universitat de les Illes 
Balears (UIB), CIBER Fisiopatología de la Obesidad y Nutrición 
(CIBEROBN) and Institut d’Investigació Sanitària Illes Balears 
(IdISBa), Palma de Mallorca, ES

Epigenetic marks can be programmed in early stages of life and 
modulated by environmental infl uences including dietary factors. 
We previously found that early life exposure to resveratrol (RSV) or 
nicotinamide riboside (NR), two food compounds with benefi cial 
eff ects on metabolic health involved in the sirtuin 1 (SIRT1) activation 
pathway, promotes long-lasting brown/beige features in white adipose 
tissue (WAT). Here, we studied the possible involvement of DNA 
methylation changes. We determined the DNA methylation status (by 
bisulfi te sequencing) and its relationship with gene expression of the 
beige adipocyte marker Slc27a1 and the brown adipocyte determination 
marker Prdm16 in inguinal WAT of adult male mice treated with vehicle 
(control animals), RSV (2 mg/kg) or NR (up to 10 mg/kg) during the 
suckling period (days 2-20 of life) and later fed a high fat diet (45% 
caloric content as fat) or a normal fat diet in adulthood (from day 90 
to day 160 of life). Compared to controls, RSV and NR treated mice 
displayed decreased methylation levels in specifi c CpGs sites in 
promoter and intragenic zones of Slc27a1 and Prdm16, which could be 
related to increases in the mRNA expression levels observed for both 
genes. For Prdm16, the diff erences were observed mainly on the high fat 
diet. In conclusion, exposure to a moderate dose of RSV or NR during 
the suckling period has an impact on the expression of browning-related 
genes in WAT in adulthood, which can be explained, at least in part, 
by modifi cations of the DNA methylation status at specifi c regulatory 
regions.

Acknowledgements: This work has been sponsored by the Agencia Estatal 
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In vitro and ex vivo models of intestinal mucosal 
alteration: grape seed proanthocyanidin extract 
ameliorates transepithelial electrical resistance 
loss under different detrimental stimulus
Carlos Alberto González-Quilen, Paula Robles-Bolívar, Iris Ginés, 
Katherine Gil-Cardoso, Anna Ardèvol, Montserrat Pinent, Maria 
Teresa Blay, Ximena Terra
MoBioFood Research Group, Departament de Bioquímica i 
Biotecnologia, Facultat de Química, Universitat Rovira i Virgili, 
Tarragona, ES

A defective intestinal barrier is an important pathogenic factor of 
some gut infl ammatory conditions as obesity. The Ussing chamber 
provides a physiological system to estimate the epithelial integrity of 
ex vivo preparations via transepithelial electrical resistance (TEER). 
Also, in vitro approaches using transwell inserts provide a vectorial 
transepithelial system to study barrier function. The major aims of this 
study were to test in vitro and ex vivo experimental models of intestinal 
barrier dysfunction and to evaluate potential protective properties of 
procyanidins.
We developed an ex vivo model of pig intestinal mucosal alteration 
induced by dextran sulfate sodium (DSS). Pig ascending colon 
samples were dissected from female pigs of 120 kg. A grape seed 
proanthocyanidin extract (GSPE) at 50–200 mg/L was co-administered 
with 12% DSS in Krebs buff er during 90 minutes. For in vitro studies 
enterocyte-like Caco-2 cells were used to evaluate GSPE (50 and 250 
μg/mL) protecting cells from LPS-induced barrier disruption (10–1000 
ng/mL) during 72 hours. TEER and Lucifer Yellow (LY) transport were 
measured. Ex vivo, DSS administered on the apical side of the pig colon 
mucosa shown to reduce TEER at 90 minutes in approximately 80%. 
GSPE 200 mg/L was able to attenuate DSS-induced TEER loss at 60 
and 90 minutes (28.3 and 30.6%, respectively). In vitro, the addition 
of LPS 100 ng/mL at the basolateral side of the cell monolayer reduced 
TEER in approximately 30% and induced a 4-fold increase of LY 
transport after 72 hours. Interestingly, GSPE 50–100 μg/mL prevented 
LPS-induced alterations.
These results support the accumulated evidence about the protective eff ect 
of proanthocyanidins against the alterations of mucosal integrity.

P06-11

Seasonal effects of orange consumption 
on rat adipose tissue
Albert Gibert Ramos1, Anna Crescenti2, Mª Josepa Salvadó1

1Universitat Rovira i Virgili, Tarragona, ES, 2Nutrition and Health 
Unit - EURECAT, Reus, ES

The xenohormesis theory claims that fruits provide a chemical 
signature of the environment depending on factors like photoperiod and 
temperature. Several studies have correlated photoperiod alterations 
with obesity and it has been reported that polyphenols can modulate 
the molecular clock.
The objective is to investigate whether the consumption of orange out of 
season can stimulate metabolic alterations in a lean rat model. Fischer 
344 rats were distributed in 4 groups of six rats each and supplemented 
with vehicle (VH) or Orange (O), an autumn/winter fruit, for 10 weeks. 
Animals were housed in two diff erent rooms with diff erent light:dark 
cycles: long day (18h:6h, LD) and short day (6h:18h, SD). Body 
composition parameters were analysed before sacrifi ce and the diff erent 
white adipose tissues were weighted at the end of the experiment. RNA 
gene expression levels, Western Blot and histology of the inguinal white 
adipose tissue (iWAT) and interscapular brown adipose tissue (iBAT) were 
performed. Blood was collected and insulin, non-esterifi ed-fatty acids 
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(NEFAs) and triglyceride (TG) levels were quantifi ed in serum. Orange 
consumption out of season (LD) had a lower fat mass and increased 
lean mass % compared to the SD. Concerning the serum parameters, an 
increased concentration of TG was observed, while NEFAs decreased. 
PPARγ was downregulated by orange during the LD on the IWAT and 
UCP1 levels were decreased on the iBAT, though no changes were seen 
at protein level. Histologically, the % of medium and big adipocytes was 
decreased out of season.
This study shows evidence that the season of consumption of orange 
infl uences adiposity and lipid metabolism on rats, increasing fat accumulation 
during the SD, its proper photoperiod, and conversely decreasing it during 
the LD.

P06-12

Retinoids regulate the expression of cell adhesion 
proteins: studies in an in vivo model of vitamin A 
deficiency
Lucía Rodríguez-Fernández1, Rosa Zaragozá2, M. Pilar Marín3, 
Concha García4, Luis Torres4, Joaquín Timoneda1, Juan R Viña4, 
Teresa Barber1

1Dpto. Bioquímica y Biología Molecular, Universidad de Valencia, 
Valencia, ES, 2Dpto. Anatomia y Embriología Humana, Universidad 
de Valencia; IIS INCLIVA, Valencia, ES, 3Unidad de Microscopía, 
IIS La Fe, Valencia, ES, 4Dpto. Bioquímica y Biología Molecular, 
Universidad de Valencia; IIS INCLIVA, Valencia, ES

Vitamin A and related compounds (retinoids) are critical regulators of 
lung epithelial development, integrity, and injury repair and it has been 
shown that vitamin A defi ciency (VAD) contributes to the development 
of chronic lung disorders. The major extracellular matrix proteins such as 
collagens, laminins, fi bronectin, elastin and proteoglycans are among those 
whose synthesis is known to be modulated by vitamin A. Consequently, 
the structure and macromolecular composition of this extracellular 
compartment in lung is dramatically altered in VAD. In previous 
studies we have shown that disruption of endogenous RA signaling in 
chronic VAD rats lead to hyper-activation of TGF-β signaling, increased 
myeloperoxidase and oxidative stress. We have also observed that together 
with leucocyte infi ltration, there is a thickening of the basal membrane and 
ectopic collagen I deposition by epithelial cells. These fi ndings suggest 
that VAD leads to epithelial-mesenchymal transition (EMT) in lung. To 
address this we have analyzed several cell-junction proteins involved in 
this transition. In VAD lungs there is a switch between E-cadherin and 
N-cadherin, and β –catenin decreases. In addition, electron microscopy has 
revealed collagen I fi bers apparently emerging from alveolar endothelial 
cells. Also, lipid droplets appear in VAD lung sections, which together 
with a marked increase in perilipin protein levels seems to indicate that fat 
infi ltration in the lung. Taking together, these results suggest that EMT is 
taking place in VAD lung. The majority of these results can be reverted by 
an acute administration of retinoic acid.

Funding: 13-ERATRAES-BARBER-MARIN-2016-A (Programa VLC-BIOMED); 
GVPROMETEOII/2014-55 a J.R.V (Conselleria de Educación, Generalitat 
Valenciana).
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Differential amino acid supplementation in milk 
replacers for dairy calves: semitendinosus muscle 
metabolite profiling using NMR metabolomics
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Amino acid (AA) supplementation in swine and poultry nutrition is 
widely used, but in dairy calves industry to formulate milk replacers is 
limited to Lys, Met and Thr supplementation to optimize their growth. 
Herein, we present the eff ects of diff erent AA supplementation in milk 
protein-based milk replacer (MR) to pre-ruminant dairy calves from 
3-4 day to 7 weeks old in an NMR-based metabolomics approach. 
Thirty-two Holstein male calves were divided in 4 groups and fed one 
of the following MR formulated with the same ingredients and with 
similar CP and fat composition (25.4% CP and 20.3% fat): A (Ctrl): MR 
with no amino acid supplementation (n=8); B (GP): MR supplemented 
with 0.1% Gly and 0.3% Pro (n=8); C (FY): MR supplemented with 
0.2% Phe and 0.2% Tyr(n=8); D (MKT): MR supplemented with 0.62% 
Lys, 0.22% Met and 0.61% Thr (n=8). Calves were weighed at the 
beginning and at the end of the study to calculate their average daily 
gain (ADG). At 7 weeks old, biopsy on semitendinosus muscle was 
performed and blood samples were collected from the jugular vein; 
muscle sample was extracted and NMR spectrum was subsequently 
collected; blood biochemistry profi les were analysed and plasma 
AAs measured using HPLC. No diff erences were noticed in ADG and 
blood biochemistry parameters (glucose, urea, creatinine, cholesterol, 
triglyceride, NEFAs, TP, ALT, AST and GTT) between groups. No 
serum AA concentrations showed signifi cant diff erences with the 
exception of Phe, higher in the FY group (p<0.05) and Arg, Lys, Met 
and Thr in the MKT group (p<0.05). NMR Spectral chemometric 
analysis was performed and there was no separation among groups in 
PCA plot; 36 metabolites were subsequently quantifi ed for univariate 
analysis. Muscle metabolome results suggests that there are no global 
diff erences between groups even though FY group tends to have a 
diff erence performance from others. Another observation is that MKT 
tends to show a similar pattern to the Ctrl comparing to other two 
treatments. The global results indicate that despite some changes were 
observed, there are no noticeable diff erences between treatments and 
Ctrl. In conclusion, AA supplementations in MR in this study did not 
show benefi cial outputs. To the best of our knowledge, this is the fi rst 
description of a metabolomics analysis of the impact of diff erent MR 
supplementations to calf’s muscle metabolic profi le.
Key words: Amino acid supplementation; milk protein-based milk replacer; 
average daily gain; metabolomics
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Relationship between Angiopoietin-like protein 4 
(ANGPTL4) and excessive gestational weight gain 
in obese pregnant women
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1Universidad San Pablo-CEU, Alcorcón, ES, 2Dept of Public & 
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Although increased adipose tissue mass can be considered 
physiologically normal in pregnancy, excessive weight gain can 
produce a dysregulation in adipose tissue metabolism; which 
involved mechanisms are involved are not fully understood. 
Angiopoietin-like protein 4 (ANGPTL4) is an extracellular protein 
involved in regulation of adipose tissue metabolism, although its 
role in obesity and pregnancy is unknown. We wanted to evaluate 
the relationship between gestational weight gain (GWG) and 



71

Barcelona 2017  Posters

circulating concentrations of ANGPTL4, in overweight and obese 
pregnant women. The gestational weight gain of thirty-one pregnant 
women was record throughout gestation while fasting maternal blood 
samples were drawn at 15, 24 and 32 weeks of gestation. Overweight 
and obese pregnant women showed progressive and significantly 
increased plasma concentration of ANGPTL4 through gestation. 
However other cytokines related with vascularization and growth 
of adipose tissue as VEGF and leptin, did not show the same trend. 
Whereas plasma non-esterified fatty acids and glycerol concentration 
remained stable during pregnancy total concentration of saturated, 
monounsaturated and omega 6 fatty acids but no omega 3 fatty acids, 
increased with pregnancy. On multiple regression analysis, increase in 
plasma ANGPTL4 and decrease in linoleic acid concentrations were 
the most important predictors of GWG, although only ANGPTL4 was 
significantly associated with the weight gain from early pregnancy. 
In conclusion, overweight and obese pregnant women an increase in 
plasma ANGPTL4 concentrations throughout pregnancy is positively 
associated with GWG and could be used as an early marker of 
increased susceptibility to excess gestational weight gain.
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Reduction of hypertriglyceridemia and 
improvement of triglycerides homeostasis in 
cafeteria diet-fed rats by chronic administration 
of a natural extract
Miguel Martin, Anna Mas-Capdevila, Albert Gibert, Andrea 
Ardid-Ruiz, Gerard Aragonès, Begoña Muguerza
Rovira i Virgili University, Tarragona, ES

Hypertriglyceridemia is becoming a concern as it is spreading worldwide. 
In this context a natural extract obtained in our research group was selected 
aiming to achieve an eff ect in the triglyceride (TG) homeostasis.
Male Wistar rats were cafeteria-diet fed for 12 weeks, and administered 
daily the natural extract or vehicle for the last 3 weeks. Blood samples 
were obtained at 16 hours fasting period from safena vein to measure 
plasma TG before and after the extract administration (weeks 9 and 12, 
respectively). In addition, lipid tolerance tests were also performed at the 
same points. Blood samples for the plasma were extracted at time 0, 1, 
2 and 4 hours.
Results showed that prior to natural extract administration, both groups 
showed similar triglycerides concentration, whereas a reduction in TG 
was observed after 3 weeks of natural extracts administration. Moreover, 
in the treated rats a decrease in the plasma TG accumulation rate was 
observed, indicating an improvement in the maintenance of lipid 
homeostasis after the administration of the natural extract to the animals 
for 3 weeks.
These results prove that the administration of this natural extract might be 
a good strategy to tackle hypertriglyceridemia.
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Dietary energy (but not fat content) and sex 
are the main factors modulating the efficiency 
of the urea cycle in rat liver
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Cafeteria diets (KD) lower urea excretion, despite having more protein 
than standard diet (SD), and the need to excrete the excess N. This eff ect 
was more marked in male than in female rats, and can be traced to a 
lower urea cycle operation / effi  ciency, as has been described in rats fed 
this hyperlipidic self-selected diet. Our aim was to determine how energy 
partition from diet energy substrates may aff ect this process.
Adult rats (female & male) were fed either SD, this same diet supplemented 
with fat (HFD) or a KD for 30 days; food (energy) intake was recorded. In 
brief: Energy intake (E) was similar for SD and HFD, and higher for KD; 
fat ingestion was similar for HFD and KD (40% of E) vs. SD (13%). The 
anaesthetized animals were euthanized to extract blood and tissue samples. 
They were used for urea analysis and for the estimation of urea cycle 
enzyme activities and gene expressions.
Plasma urea levels were lowest in KD and highest in HFD. Urea cycle 
enzyme activities were modulated by diet, especially arginino-succinate 
(a-s) synthase and lyase [HFD>SD>KD] and arginase [(SD,HFD)>KD]. 
The activities of a-s enzymes were signifi cantly correlated with plasma urea 
levels; arginase correlated only in males. The gene expressions showed 
sex-related diff erences except for Arg1 (but it was modulated by diet). 
No correlations were found between expressions and their corresponding 
enzyme activities, nor with urea.
The results suggest that urea cycle regulation is essentially post-transcriptional, 
aff ecting specially the a-s enzymes, mainly the lyase. Diet fat content do 
not aff ect per se urea cycle regulation: KD lowered (deeply in males) urea 
cycle operation, but HFD did not. The data agree with a diff erent hepatic 
sex-related metabolic strategy for N disposal.
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Deprivation of FGF21 in milk during lactation 
impairs insulin sensitivity but promotes browning 
of subcutaneous white fat in adult mice
Samantha Morón Ros, Aleix Gavaldà-Navarro, Ruben Cereijo, 
Marta Giralt, Francesc Villarroya
Department of Biochemistry and Molecular Biomedicine, Institute 
of Biomedicine (IBUB), University of Barcelona, Barcelona, ES; 
Centro de Investigación Biomédica en Red de Fisiopatología de la 
Obesidad y Nutrición (CIBEROBN), Madrid, ES

Introduction: The presence of hormonal factors in maternal milk is 
considered to infl uence metabolic health in adulthood, including propensity 
to obesity. Fibroblast growth factor 21 (FGF21) is a hormonal factor that 
plays important roles in controlling glucose homeostasis and energy 
metabolism. Previous studies found that FGF21 is present in human and 
rodent milk and FGF21 in milk is necessary to ensure optimal digestive 
and endocrine functions in developing intestine in neonatal mice. However, 
the long-term eff ects of the presence of FGF21 in milk on adult metabolism 
and adiposity are unknown.
Methods: In order to investigate these consequences, wild-type (WT) and 
FGF21-KO (KO) mice were cross-fed during lactation, obtaining four 
experimental groups: WT mice fed by WT dams, WT mice fed by KO 
dams, KO mice fed by WT dams and KO mice fed by KO dams. After 
weaning, male mice were maintained under standard conditions until 
12-month-old.
Results: FGF21-KO adult mice showed a slight decrease in body 
weight and adiposity (especially iWAT and iBAT). Insulin sensitivity 
(ITT) was impaired in KO mice fed by KO dams, but it was improved 
when nursed by WT dams. No major changes in gene expression were 
found in iBAT and eWAT. In iWAT, marker genes of “browning” were 
expressed more intensely in KO mice, especially those fed by KO dams. 
Moreover, these animals also had increased levels of UCP1 protein in 
iWAT.
Conclusions: Lack of FGF21 in maternal milk has mild long-term 
consequences in adulthood. However, signs of altered body weight 
and glucose/insulin homeostasis occur in adult mice that were fed milk 
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devoid of FGF21, especially when these adults were also on a FGF21 
null background. Furthermore, FGF21-KO mice deprived of FGF21 
during lactation showed some evidences of spontaneous browning of the 
subcutaneous adipose tissue.
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Modulation of leptin signalling by dietary 
phenolic compounds
Gerard Aragonès, Maria Ibars, Andrea Ardid-Ruiz, Manuel Suárez, 
Lluís Arola, Maria Cinta Bladé
Nutrigenomics Research Group, Department of Biochemistry and 
Biotechnology, Universitat Rovira i Virgili, Tarragona, ES

Obesity is an increasing health problem and a major risk factor for 
a number of chronic diseases. Up to now, strategies to reduce and 
prevent obesity are unsuccessful. Therefore, novel approaches to 
treat obesity need to be developed. In this sense, several animal 
and human studies demonstrate that the consumption of phenolic 
compounds protect against metabolic disorders including diabetes and 
cardiovascular disease. In addition, these compounds are emerging 
as bioactive molecules useful to control energy balance and reduce 
body weight. Energy balance is regulated by leptin in the central 
nervous system, particularly in the hypothalamus where it activates 
proopiomelanocortin (POMC) and inhibits agouti-related peptide 
(AgRP) neurons to produce satiety and promote energy expenditure. 
However, leptin signalling appears to be suppressed in diet-induced 
obesity which is reflected by increased appetite and reduced energy 
expenditure. Notably, several dietary phenolic compounds, such as 
resveratrol and proanthocyanidins, are able to restore leptin signalling 
in several metabolic tissues. In particular, our group has recently 
demonstrated that a chronic intake of grape seed proanthocyanidins 
normalized leptin signalling disorders observed mainly in the 
hypothalamus and in the skeletal muscle of rats with diet-induced 
obesity without decreasing body weight. Additionally, we observed 
that the consumption of high-doses of resveratrol was also associated 
with increased hypothalamic and hepatic leptin sensitivity. In this 
case, this restoration of leptin action was accompanied by lower body 
weight and higher energy expenditure compared to untreated obese 
rats, but not by reduced food intake. The outcome of these results 
provides insights into the design of functional foods that combine 
bioactive phenolic compounds which could potentially be used as 
anti-obesity therapy.
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Determination of biophenols in table olive 
of the Marfil variety by HPLC-ESI-MS/MS
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Table olives are a traditional product and an important component of 
the Mediterranean diet, which is associated with benefi cial eff ects of 
certain chronic diseases. The fruit of Olea europaea L. contain a range 
of biologically active phenolic compounds which provide numerous 
healthy benefi ts because of their antioxidant, cardioprotective 
and anticarcinogenic activities. In the present study, the phenolic 
composition of the Marfi l variety was evaluated. Polyphenols 
were extracted from destoned olives using ethanol-methanol (1:1; 
v/v) with 2-(3-hydroxyphenyl) ethanol as internal standard. After 
three consecutive extractions, the supernatants were analyzed by 

HPLC-ESI-MS/MS. The validation results showed that the method 
was linear (R>0.99), sensitive and precise (CV>15%). The numerous 
phenolic compounds determined, range from simple monophenolics 
to more complex ones with multiple aromatic rings, which can be 
modifi ed with sugars and organic acids. The main polyphenols in Marfi l 
table olives grouped according to their similar chemical structures 
were as follows, the phenolic alcohols: hydroxytyrosol (35.7%), 
hydroxytyrosol acetate (0.13 %), tyrosol (23.8 %) and salidroside 
(10.9%); the phenolic acids: vanillic (4.2 %), o-coumaric (0.03 %), 
p-coumarin (2.6 %) and caff eic (1.7 %); the fl avonoids: luteolin (14%), 
luteolin-7-o-glucoside (0.2%), apigenin (2.2%), quercetin (1.4%) and 
rutin (0.3%); the lignin: pinoresinol (2.3%); the secoiridoid: oleuropein 
(0.2%) and the phenylethanoid glycoside: verbascoside (0.3%). The 
data reported showed that table olives have a wide variety of phenolic 
compounds, being especially rich, in hydroxytyrosol, tyrosol, luteolin 
and salidroside.
These results suggest that the daily intake of table olives may have 
benefi cial eff ects on health.
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Senescence is accompanied by large number of physiological changes, 
which involve the basal activation of the immune system. Senescence 
is characterized by raised infl ammatory state (infl ammaging) that 
reduces the immune response to environmental stimuli and increases 
the predisposition to illness and death. Dietary supplementation with 
spray-dried animal plasma (SDP) modulates the mucosal immune 
response in young rodents challenged with S. aureus enterotoxin 
B (SEB). The aim of this work was to analyse the eff ects of SDP 
supplementation on intestinal immune response in senescent mice 
with intestinal infl ammation induced by a SEB challenge. Experiments 
were performed in 2 month-old (young) and 6 month-old (senescent) 
male SAMP8 mice fed control or SDP diets for 4 months. Mice 
were challenged with SEB (25 μg), or vehicle, intraperitoneally and 
24 h later were killed and samples of mesenteric lymphoid nodes 
(MLN), Peyer’s patches (PP) and the jejunum mucosa were obtained. 
Senescence increases cell count in MLN, the percentage of activated 
Th lymphocytes in PP as well as the expression of IL-6 and TNFα 
in intestinal mucosa (all P<0.05). Aged mice also showed impaired 
mucosal immune response characterized by neither increase in cell 
count and Th cell activation in MLN nor in PP after SEB challenge 
(all interactions P<0.05). SDP supplementation reduced mucosal basal 
cytokine expression associated to senescence (P<0.05). Moreover, SDP 
increased cell count and the percentage of activated Th lymphocytes 
in MLN in response to SEB in aged mice (all interactions P<0.05). 
SDP also restored cytokine expression in response to the enterotoxin 
challenge in senescent mice. These results indicate that senescent mice 
have an impaired mucosal specifi c immune response characterized by 
a basal proinfl ammatory state, which is partially prevented by dietary 
supplementation with SDP.
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Maresin 1 activates brown adipocytes metabolism
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Brown adipose tissue (BAT) is the main site for adaptive heat production 
through non-shivering thermogenesis. BAT has been brought to attention, 
since it provides a protective mechanism against excessive body weight 
and fat mass accumulation. Recently, it has been suggested emerging roles 
of BAT activation in the regulation of metabolism, including control of 
triglyceride clearance, glucose homeostasis and insulin sensitivity. In this 
context, Maresin1 (MaR1) is a specialized proresolving lipid mediator 
derived from DHA with insulin-sensitizing properties in obese mice.
The aim of the present study was to elucidate whether MaR1 could activate 
brown adipocytes, which may be involved in its insulin-sensitizing actions. 
Thus, MaR1 eff ects were tested in murine brown adipocytes.
MaR1 treatment (24h) increased UCP1 protein content and upregulated 
thermogenic and mitochondrial biogenesis genes (Tfam, Nrf1, Pgc1a, 
Ucp1, Gpr120 and Fgf21), as well as the oxygen consumption rate. These 
eff ects were accompanied with increased glucose uptake and upregulation 
of Glut4 mRNA, and with a stimulation of both fatty acid uptake and 
oxidation and increased expression of Cpt1a and Acox1.
Taken together, all these results strongly suggest the ability of MaR1 to 
activate brown adipocytes, and subsequently, fat-burning and improve 
glucose homeostasis. MaR1 could be a promising therapeutic molecule to 
counteract obesity and type 2 diabetes.
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Synergistic Effect of Mixture of 
Proline-rich-protein Salivary Fractions 
on the Interaction with Wine Flavanols
A.M. Ramos-Pineda, I. García Estevez, C. Alcalde-León, 
J. C. Rivas- Gonzalo, M. Dueñas-Patón, M. T. Escribano-Bañón
Grupo de Investigación en Polifenoles. Facultad de Farmacia. 
University of Salamanca, Salamanca, ES

Salivary proteins have been grouped according to their structure and 
characteristics in, α-amylases, mucins, carbonic anhydrases, statherins, 
P-B peptide, histatins, cystatins and proline rich proteins (PRPs). This 
last group of proteins represent more than 60% in weight of the total 
salivary proteome and are in turn divided into acidic (aPRPs), basic 
(bPRPs) and glycosylated (gPRPs) (1). Among salivary proteins, PRPs 
are particularly eff ective in complexing tannins (2). In this study we have 
isolated diff erent fractions of PRP proteins and we have evaluated by 
HPLC-DAD, MALDI-TOF and STD-NMR the eff ect of the coexistence 
of diff erent salivary-PRP-protein fractions on the interaction with fl avanols 

towards the interaction between the same fl avanols with a unique type 
of salivary-PRP-protein fraction. Purifi ed basic Prolin-Rich-Proteins and 
purifi ed acidic Proline-Rich-Proteins were used as PRP-protein fractions 
and the monomers catechin and epicatechin as fl avanols. Results obtained 
showed noticeable diff erences in the interaction fl avanol-protein when a 
mixture of proteins was assayed towards the assay performed with only 
one type of protein, maintaining constant the amount of protein used. In 
general, the assays performed with mixtures of proteins showed enhanced 
interaction with fl avanols.
The interaction between salivary-PRP-protein fractions and fl avanols was 
evaluated by HPLC-DAD. The addition on fl avanols provoked changes in 
the protein profi le. The decreasing and increasing in the chromatographic 
area of each protein fraction was measured after the interaction between the 
fl avanol solution and the protein. It can be observed an important increase 
in the chromatographic area of bPRPs in the EC essays, that could be 
interpreted as formation of soluble aggregates fl avanol-protein. Moreover, 
this increase was even more noticeable when bPRPs and aPRPs were 
together, showing an enhanced eff ect in the interaction when proteins were 
assayed as a mixture. These results bring to light the existence of diff erent 
behavior of salivary protein fractions when they are alone than when they 
are mixtured and might indicate that the presence of aPRPs fractioncould 
stabilize the complex formed between bPRPs and fl avanols.
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New insights into the redox regulation of 
autophagy in Chlamydomonas reinhardtii
María Esther Pérez-Pérez
Consejo Superior Investigaciones Científicas (CSIC), Sevilla, ES

Autophagy is a membrane-traffi  cking process by which unnecessary 
or damaged cellular components are degraded and recycled to maintain 
cellular homeostasis. This process is mediated by highly conserved 
autophagy-related (ATG) genes. Autophagy is characterized by the 
formation of double membrane vesicles, named autophagosomes, which 
engulf the cellular material that will be degraded in the vacuole. The ATG8 
lipidation system has an essential function in autophagosome biogenesis [1]. 
Using ATG8 as autophagy marker, we have demonstrated that autophagy is 
induced in Chlamydomonas by a wide range of stress conditions including 
nutrient limitation or oxidative stress [2]. Our studies revealed a link between 
reactive oxygen species (ROS) production and autophagy activation. At 
present, ATG4, a protease involved in ATG8 maturation, is the only ATG 
protein that has been shown to be redox regulated [3,4]. We have unraveled 
the molecular mechanism for the redox regulation of ATG4 in the model 
green alga Chlamydomonas. We demonstrated that ATG4 activity depends 
on the redox potential and is regulated by the formation of a single disulfi de 
bond controlled by thioredoxin. In close agreement, we found that ROS 
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led to the oxidation and inactivation of ATG4. Thus, we propose that the 
fi ne-tuning of ATG4 by the intracellular redox state may act as a regulatory 
hub for the redox control of autophagy [5]. Whether other ATG proteins are 
targeted by ROS remains unknown.

References
[1] Ichimura et al. (2000) Nature, 408:488-492.
[2] Pérez-Pérez et al. (2010) Plant Physiol 152(4):1874-1888.
[3] Scherz-Shouval et al. (2007) EMBO J 26(7):1749-1760.
[4] Pérez-Pérez et al. (2014) Autophagy 10(11):1953-1964.
[5] Pérez-Pérez et al. (2016) Plant Physiology 172:2219-2234.

P07-2

Functional characterization of the chaperon-like 
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Cdc48, a molecular chaperone conserved in diff erent kingdoms, is a 
member of the AAA+ family contributing to numerous processes in 
mammalian including proteins quality control and degradation, vesicular 
traffi  cking, autophagy and immunity. The functions of Cdc48 plant 
orthologues are less understood. We previously reported that Cdc48 is 
regulated by S-nitrosylation in tobacco cells undergoing an immune 
response triggered by cryptogein, an elicitin produced by the oomycete 
Phytophthora cryptogea. Here, we investigated the function of NtCdc48 
in cryptogein signaling and induced hypersensitive-like cell death. 
NtCdc48 was found to accumulate in elicited cells both at the protein 
and transcript levels. Interestingly, only a small proportion of the overall 
NtCdc48 population appeared to be S-nitrosylated. Using gel fi ltration in 
native conditions, we confi rmed that NtCdc48 was present in its hexameric 
active form. An immunoprecipitation-based strategy followed my mass 
spectrometry analysis led to the identifi cation of about hundred NtCdc48 
partners and underlined its contribution in cellular processes including 
targeting of ubiquitylated proteins for proteasome-dependent degradation, 
subcellular traffi  cking and redox regulation.
Finally, the analysis of cryptogein-induced-events in overexpressing 
NtCdc48 cells highlighted a correlation between NtCdc48 expression 
and hypersensitive cell death. Altogether, NtCdc48 is a component of 
cryptogein signaling and plant immunity.

P07-3

Autophagic flux is needed for ribosomal protein 
turnover and lipid body formation under nutrient 
stress in Chlamydomonas
Inmaculada Couso, María Esther Pérez-Pérez, 
Mónica Domínguez-González, José L. Crespo
Instituto de Bioquímica Vegetal y Fotosíntesis (IBVF). CSIC, Sevilla, ES

Autophagy is an intracellular catabolic process that allows cells to 
recycle unneeded or damaged material to maintain cellular homeostasis. 
This highly dynamic process is characterized by the formation of 
double-membrane vesicles called autophagosomes, which engulf 
and deliver the cargo to the vacuole. Flow of material to the vacuole 
through the entire pathway is known as autophagic fl ux and refl ects 
the autophagic degradation activity. A number of assays have been 
developed to determine autophagic fl ux in yeasts, mammals and plants 
but it has not been examined in algae. Here we analyzed autophagic fl ux 

in the model green alga Chlamydomonas reinhardtii. By monitoring 
specifi c autophagy markers such as ATG8 lipidation and using 
immunofl uorescence and electron microscopy techniques, we show that 
concanamycin A, a vacuolar ATPase inhibitor, blocks autophagic fl ux in 
Chlamydomonas. Our results also revealed that inhibition of autophagic 
fl ux by concanamycin A prevented the degradation of ribosomal proteins 
RPS6 and RPL37 under nitrogen or phosphate deprivation. Moreover, we 
found that autophagic fl ux is needed for the synthesis of lipid bodies in 
nitrogen- or phosphate-starved cells.
These results indicate that autophagy might play an important role in the 
recycling of ribosomal proteins and the regulation of lipid metabolism 
under nitrogen or phosphate limitation in Chlamydomonas.

P07-4

Lotus japonicus as a model for the identification 
of new genes involved in the response to abiotic 
stress and productivity in legume plants
Carmen Pérez Delgado, Margarita García-Calderón, Antonio Márquez 
Cabeza, Marco Betti
Departamento de Bioquímica Vegetal y Biología Molecular, Facultad 
de Química, Universidad de Sevilla, Sevilla, ES

Photorespiration, nitrogen metabolism and the biosynthesis of isofl avonoids 
are three metabolic pathways reported to be clearly involved in plant 
productivity and the response to abiotic stress. Previous transcriptomics 
works have shown a coordinate regulation of these pathways in the model 
legume Lotus japonicus[1-3]. A series of gene co-expression networks 
integrating all the transcriptomic data available has been built in this plant 
in order to identify possible regulatory genes that may be of interest [4]. 
Several transcription factors and other genes were identifi ed that showed 
a high number of connections with many genes of the aforementioned 
routes. Specifi c LORE 1 transposon mutants from L. japonicus aff ected in 
some of these genes have been identifi ed. A preliminary characterization 
of these mutants indicates that the loss of function of certain genes may be 
associated with an increase in productivity and could be of extraordinary 
interest for further studies in legumes.

The funding received by FEDER-Ministerio de Economía y Competitividad 
(project AGL 2014-54413-R) is gratefully acknowledged.
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Decrease in Starch Synthase 4 (SS4) expression 
affects tuberization in Solanum tuberosum
Sandy Raynaud1, Monica Dominguez1, Nicolas Szydlowsky2, 
Regla Bustos3, Salome Prat4, Ángel Mérida1
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Starchis the principal reserve polymer in plants, and has a great economic 
importance (human and animal feeding, industry…). Starch synthases 
(SS) are responsible for the elongation of the starch chains. There are fi ve 
classes of SSs, and we have demonstrated that Class 4 (SS4) is involved in 
starch granule initiation and in the control of the correct granule number in 
Arabidopsis thaliana chloroplasts (Szydlowski N. et al., Plant Cell, 2009).
SS4 is a key enzyme in transitory starch synthesis, but its implication in 
starch granule initiation in amyloplasts had never been investigated.
StSS4 expression was specifi cally modulated in stolons and tubers of 
Solanum tuberosum var. desiree. Plants with reduced levels of expression 
of SS4 in tubers displayed more starch than WT. However, starch 
composition and granule morphology were not aff ected in these tubers. 
The number of tuber/plants seemed to be lower in the transgenic lines, 
although the expression of Ga2Ox (a specifi c marker of tuberization) 
increased in swelling stolons of RNAi plants compared with WT. 
However, the population heterogeneity observed did not permit to reach a 
conclusion. In order to avoid the heterogeneity on the tuberization process, 
we performed the same study in Solanum andigena, whose tuberization 
is light cycle-dependent. Lines with decreased levels of SS4 expression 
showed tuber synthesis in non-inductive long day conditions. These data 
stablish a link between the SS4 function and the tuber induction process.

P07-6

Plant carotenoids: coping with the dark side 
of light
Manuel Rodríguez-Concepción
Centre for Research in Agricultural Genomics (CRAG) 
CSIC-IRTA-UAB-UB, Campus UAB Bellaterra, Barcelona, ES

Plants use light as a source of both energy (for photosynthesis) and 
environmental information (via photoreceptors such as phytochromes). 
When the energy of the incoming light exceeds the photosynthetic capacity 
of plants, photoprotectants such as carotenoid pigments dissipate the 
excess of energy as heat and quench highly reactive oxygen species. The 
production of carotenoids is repressed in the dark but also in the shade. Our 
recent work with Arabidopsis thaliana has unveiled a number of molecular 
factors involved in this process. We have shown that PIF1, a transcription 
factor of the phytochrome-interacting factor (PIF) family, down-regulates 
the accumulation of carotenoids by directly repressing the gene encoding 
phytoene synthase (PSY), the main rate-determining enzyme of the 
carotenoid pathway. PIF1 and other photolabile PIFs accumulate in the 
dark and in the shade and degrade upon interaction with photoactivated 
forms of the photoreceptors phytochromes. We have also identifi ed 
positive regulators of PSY gene expression, some of which also contribute 
to regulate carotenoid biosynthesis in Arabidopsis in response to light 
signals. Interestingly, similar molecular mechanisms operate in tomato 
(Solanum lycopersicum) to modulate carotenoid biosynthesis during fruit 
ripening, when carotenoids accumulate to color the ripe fruit in red and 
hence signal that it is ready to be consumed (and the seeds dispersed). In 
this case, however, the signal is produced within the tissue after fi ltering of 
the light through the cell layers of the green fruit pericarp and it contributes 
to adjust carotenogenesis to the actual ripening stage. An integrated model 
summarizing our recent results will be presented.

P07-7

Unraveling the function of the thioredoxins m in 
the response/adaptation of plants to light stress
José Antonio Rojas, Sabrina De Brasi, Hayat Lanagrán, Alfonso 
Lázaro, Antonio Jesús Serrato, Mariam Sahrawy
Estación Experimental del Zaidín, Consejo Superior de 
Investigaciones Científicas, Granada, ES

Light, besides being the main source of energy, has an essential role as an 
environmental signal in the process of development and growth of plants. 
However, an excess of radiation can be harmful, leading to photoinhibition 
and aff ecting the plant survival. To adapt to changing environments, 
plants have developed several mechanisms of protection, among which 
are the increase of the synthesis of anthocyanins, the accumulation of 
reactive oxygen species (ROS) that triggers a change in the redox state of 
chloroplasts, and the activation of the antioxidant system and morphological 
and structural changes. Redox regulation through plastidial thioredoxins 
(TRXs) is one of the mechanism most widely used by the plant to maintain 
the redox homeostasis of cells not only under normal growth conditions, 
but also by controlling the mechanisms of tolerance/defense under stress 
situations, such as high light. TRXs have been classically classifi ed into 
diff erent subsets on the basis of their subcellular localization: TRXs h 
(cytosol and nucleus), TRXs o (mitochondria), and TRXs f, m, y, x and 
z (plastid). However, an exhaustive TRXs functional classifi cation is still 
lacking. TRXs f and m are probably the most studied chloroplast TRXs, 
having a relevant role in the redox regulation of the Calvin-Benson cycle 
and photosynthesis-related processes.
In this work, we have focused our work on trying to unravel the functional 
specifi city of three of the four TRXs m (m1, m2 and m4) isoforms present 
in A. thaliana. For this purpose, we have studied Arabidopsis mutants 
grown under normal and high light conditions. Preliminary data show 
enough structural, molecular and biochemical experimental evidences 
supporting the idea of functional specialization in the analysed isoforms.

Funding: Projects BIO2012-33292 y BIO2015-65272-C2-1-P from 
“Ministerio de Economía y Competitividad”.

P07-8

A novel member of the type-2 
ribosome-inactivating protein family from 
Sambucus ebulus devoid of lectin activity
Lucía Citores1, Rosario Iglesias1, José Miguel Ferreras1, 
Antimo Di Maro2

1Department of Biochemistry and Molecular Biology and Physiology. 
Facultad de Ciencias. Universidad de Valladolid, Valladolid, ES, 
2Department of Environmental, Biological and Pharmaceutical 
Sciences and Technologies, University of Campania “Luigi 
Vanvitelli”, Caserta, IT

Ribosome-inactivating proteins (RIPs) are rRNA N-glycosylases from 
plants that irreversibly inactivate mammalian ribosomes. Type 2 RIPs are 
composed of an enzymatic active (A) chain linked by a disulphide bond to 
a binding (B) chain with lectin activity. The exact biological role played 
by RIPs is yet unknown but it is thought to represent a defense mechanism 
of the plant against predators, fungi and viruses. Sambucus ebulus is an 
herbaceous plant with a perennial underground stem rhizome that has been 
found to contain, in several tissues, RIPs and RIP-related lectins generated 
from multiple genes. While working with the leaves of  S. ebulus, we detected 
that they contain, in addition to the well characterized Gal/GalNAc-specifi c 
type 2 RIP ebulin l, another heterodimeric type 2 RIP named ebulin-RP. 
We have purifi ed, characterized and determined the amino acid sequence 
of ebulin-RP by cDNA cloning. Although the new protein inhibited protein 
synthesis in a cell free system displaying rRNA N-glycosylase activity, 
it lacked functional sugar binding domains since it failed to bind on the 
affi  nity matrix AT-Sepharose 6B and to agglutinate human erythrocytes. 
Furthermore, ebulin-RP displayed even lower cytotoxicity than ebulin l 
toward cancer cells, suggesting that the diff erential toxicity was related to 
changes in its B-chain. The presence in S. ebulus of type 2 RIPs diff ering 
in their structure, enzymatic activity and sugar binding specifi city may be 
related to diff erent biological activities and could result in an advantage 
for the plant. Moreover, the analysis of the phylogenetic tree reveals that 
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ebulin family can serve as a good model for the study of the evolutionary 
process which may have occurred in type 2 RIPs.

P07-9

Determining the function of fibrillin 2 in 
Arabidopsis thaliana
Tomás Rojas Boge, Sandy Raynaud, Ángel Mérida
Instituto de Bioquímica Vegetal y Fotosíntesis. CSIC-US, Sevilla, ES

Fibrillins are a multigene family of proteins present in all types of plastids. 
Most of them are located in plastoglobules (lipoprotein vesicles originated 
from the thylakoid membranes and that remain attached to the thylakoids), 
although some of them are located in the stroma or the thylakoid 
membranes. Arabidopsis fi brillins 1a, 1b and 2 (FBN1a, 1b and FBN2) 
form a phylogenetic subgroup and display a high degree of homology at 
the amino acids sequence. Arabidopsis iRNA lines with reduced levels 
of expression of the three FBNs are impaired in long-term acclimation to 
photooxidative stresses such as high light or cold. It has been proposed that 
the reduced levels of these proteins aff ect to the synthesis of jasmonate 
and hence the jasmonate-mediated chloroplast acclimation to these stresses 
(Youssef et al. Plant J (2010) 61:436-445).
However, these studies have been performed in lines with reduced 
expression of the three genes and it is not possible to assign specifi c 
roles to each fi brillin protein. To address this question, we are analysing 
a double knock-out mutant fbn1a-fbn1b and a single fbn2 knock-out 
mutant. Time-course growth curve of both mutants were performed 
under standard and high light (650 μE.m-2.s-1) growth conditions. 
Bi-molecular complementation of the fl uorescence experiments have 
shown that FBN2 interact with another FBN2 polypeptide and display 
an stromatic location. This location has been confi rmed by immunoblot 
analysis of sub-chloroplastic fractions using specifi c antibody against 
FBN2 and by confocal microscopy analysis of FBN2-GFP fusion. The 
eff ect of the diff erent mutations on several physiological parameters 
(such as CO2 fi xation rate, photosystem II effi  ciency, number and size of 
plastoglobules…) will be analysed.

P07-10

Extending the role of thioredoxins m: 
redox regulation in plastoglobules
Diego Torres Romero1, Alfonso Lázaro2, Sandy Raynaud1, 
Mariam Sahrawy2, Angel Mérida1, Antonio Jesús Serrato2

1CSIC/IBVF, Sevilla, ES, 2CSIC/EEZ, Granada, ES

Plant thioredoxins (TRXs) are small redox proteins with the conserved 
active site WCGPC, generally functioning as activators of target proteins 
through the reduction of disulphide bridges. TRXs m are the most abundant 
TRXs in chloroplasts and are reported to maintain an optimal redox state of 
the photosynthetic machinery shuttling redox equivalents to the thylakoid 
lumen through the redox-interaction with the thylakoid-membrane protein 
CcdA. Plastoglobules (PGs) are lipoprotein particles localized in plastids 
that appear to play a role in chloroplast development, senescence, and 
stress defence. Fibrillins (FBNs) are important structural components 
that account for more than 70% of the PG protein mass. In coexpression 
analyses, FBN4 takes part of the same expression network as TRXs m1, 
m2, and m4. Moreover, (i) proteomic analyses have detected TRXs m1, 
m2, and m4 in PGs and (ii) FBN4 has been reported to be a TRX target. 
Based on these results, we wondered whether TRXs m are regulating PGs 
function. To answer this question, in a fi rst experimental approach, we have 
demonstrated the in vivo interaction of TRXs m1, m2, and m4 with FBN4, 
both in Arabidopsis thaliana and Nicotiana benthamiana by BiFC assays. 
Moreover, we have analysed the expression profi le of FBN4 in the TRX 
mutants trxm1, trxm2 and trxm4. The direct membrane continuity between 

the thylakoid and PG could permit the movement of proteins between 
these two membrane systems. It is likely that protein modifi cations such as 
redox regulation mediated by TRXs m may alter this distribution and/or the 
activity of the PG enzymes.

This work has been funded by the research projects BIO2015-65272-C2-1-P 
and BIO2015-65272-C2-2-P, from the Spanish Ministry of Economy and 
Competitiveness.

P07-11

Fostering plant phenomics: Integrating data 
from molecular to whole-plant phenotyping
Jorge Marques da Silva1, Miguel Costa2, Nelson Saibo3, 
Margarida Oliveira3

1Universidade de Lisboa, Faculdade de Ciências, Lisbon, PT, 
2Universidade de Lisboa, Instituto Superior de Agronomia, Lisbon, 
PT, 3Universidade Nova de Lisboa, Instituto de Tecnologia Química 
e Biológica, Oeiras, PT

Plant phenotyping has been identifi ed as a major bottleneck for modern 
breeding and selection of new plant/crop genotypes. An intense 
international eff ort is therefore on course to gather technology and 
knowledge to enhance the phenotyping capacity, both at molecular and 
at whole-plant level. However, the ability to integrate information across 
plant biological organization levels (molecules, cells, organs, plant) 
is still limited. This integration is impaired, in part, by technological 
limitations (e.g. phenotyping at organ and cellular levels often is done 
at a low throughput, whereas whole-plant phenotyping is increasingly 
operated at high throughput). In addition, there are also limitations due 
to limited physiological knowledge, chiefl y on the way lower-level 
phenomena (at molecular and cell level) contribute to the emergence 
of higher-level phenomena (at plant and canopy level). Therefore, 
integration of information across diff erent biological levels demands 
combination of diff erent technologies, improved data analysis and 
processing and enhanced modelling capabilities. This strongly depends 
on the recruitment of statisticians and mathematicians and, therefore, 
on the promotion of an eff ective and sustained interdisciplinarity. In 
this communication, we will present some of the current limitations of 
data integration across diff erent biological levels and discuss possible 
solutions.

P07-12

Growing around the clock - uncovering 
the circadian regulation of the TOR signaling 
pathway
Rossana Henriques
Centre for Research in Agricultural Genomics (CRAG), 
CSIC-IRTA-UAB-UB, Sant Cugat del Vallès, ES

The evolutionary conserved TOR (Target Of Rapamycin) signalling 
pathway is a major regulator of growth responses from yeast to 
plants. This pathway relies on a consecutive phosphorylation cascade 
initiated upon certain cellular, hormonal and environmental signals 
and leading up to TOR activation and consequent phosphorylation of 
the 40S ribosomal protein S6 Kinase (S6K). Our previous work has 
showed that Arabidopsis thaliana S6K (encoded by two genes, S6K1 
and S6K2) is a regulator of both cell growth and cell proliferation. 
Interestingly, the S6K pattern of expression highly correlates with 
that of CCA1 (Circadian Clock Associated 1) a component of the 
Arabidopsis circadian clock. Plants with aff ected circadian function 
perform poorly when their internal rhythms are not adjusted with 
the Earth’s 24h day-night cycle. Moreover, the clock regulates plant 
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fi tness and biomass, although its precise cellular targets are mostly 
uncharacterized. Here we show that the circadian clock regulates S6K1 
transcript levels, whereas photoperiod regulates both S6K1 and S6K2 
expression. In addition, total S6K protein levels are modulated by 
diff erent day-length conditions, a process mediated by the clock. This 
precise regulation of S6K seems to promote adequate growth regulation 
especially under shorter days, when plants are exposed to less hours 
of light. Our fi ndings reveal a connection between environmental 
perception and growth modulation and identify the TOR pathway as a 
circadian output. Considering the relevance of TOR signalling in plant 
development, these results provide a link between the clock and plant 
growth.

P08.  Molecular Biotechnology 
& Synthetic Biology

P08-1

Evaluation of anaplerotic pathways 
for the production of succinic acid from glycerol 
in different E. coli genetic backgrounds
Zamira Elena Soto Varela1, Antonio Valle Gallardo2, Gema Cabrera 
Revuelta2, Domingo Cantero Moreno2, Jorge Bolívar Pérez2

1Universidad Simón Bolívar, Barranquilla, CO, 2University of Cadiz, 
Puerto Real, ES

Succinic acid is a product with high potential because is a precursor 
of diff erent chemicals of interest in the pharmaceutical, food and 
agricultural industries. This compound can be produced by Escherichia 
coli under anaerobic conditions. However, genetic platforms have been 
developed in this microorganism to achieve aerobic production with 
high productivity although in lower quantity than in anaerobiosis. 
One of the key elements in the metabolic pathways for succinic acid 
production are the anaplerotic reactions which transform pyruvate and 
phosphoenol pyruvate (PEP) to oxaloacetate (OAA) or malate. These 
pathways have been well studied in anaerobiosis, but there are few 
studies that evaluate the overexpression of all the anaplerotic enzymes 
in the genetic backgrounds developed for succinate production in 
aerobic conditions. In the present study, the overexpression of several 
of these enzymes have been carried out and the aerobic production 
of succinic acid from glycerol have been evaluated in three genetic 
platforms: 1.) E. coli BW25113 ΔsdhA, Δack-pta, Δpox 2.) E. coli 
BW25113 ΔsdhA, Δack-pta, Δpox ΔIclR y 3) E. coli BW25113 ΔsdhA, 
Δack-pta, Δpox Δgnd. The following anaplerotic genes have been 
overexpressed: native pck, ppc, malic enzyme (maeA and maeB) genes, 
and a GTP-dependent human phosphoenol pyruvate carboxykinase gene 
(hpepck-M). We found that, the quadruple mutant has improved the 
productivity and yield, through the overexpression of the carboxylation 
enzymes, mainly human PEPCK and native PCK genes. Although the 
carboxylation of PEP to OAA is the primary fermentative route, the 
eff ect of overexpression of other enzymes may increase the production 
of succinate under aerobic conditions.

P08m-2

Analysis of the humoral immune response 
for early cancer diagnosis
María Garranzo Asensio1, Ana Guzmán Aránguez1, María Jesús 
Fernández Aceñero2, Carmen Povés2, Rebeca Torrente-Ruiz3, Víctor 
Ruiz Valdepeñas Montiel3, Ana Montero4, Pablo San Segundo 

Acosta4, Carmen Oeo Santos4, Sara Benedé4, Sara Abián4, Cristina 
Bueno4, Laura Martín4, Mayte Villalba4, José Manuel Pingarrón3, 
Susana Campuzano3, Gemma Domínguez5, Rodrigo Barderas6

1Departamento de Bioquímica y Biología Molecular IV. Complutense 
University of Madrid, Madrid, ES, 2Hospital Universitario Clínico 
San Carlos, Madrid, ES, 3Departamento de Química Analítica. 
Complutense University of Madrid, Madrid, ES, 4Departamento 
de Bioquímica y Biología Molecular I. Complutense University 
of Madrid, Madrid, ES, 5Instituto de Investigaciones Biomédicas 
“Alberto Sols”, CSIC-UAM, Madrid, ES, 6UFIEC-ISCIII, Madrid, ES

Cancer is responsible for over 8 million deaths worldwide. Based on 
2010-2012 data, about 39.6% of men and women will be diagnosed with 
cancer during their lifetime. Although substantial progress has been made, 
its incidence and prevalence is continuously increasing.
Therefore, the implementation of non-invasive massive population 
screening programs is needed to reduce its mortality. Indeed, 90% of 
the 8 most common cancer type patients can be eff ectively cured if early 
diagnosed.
Among other biomarkers, the humoral immune response has been 
demonstrated useful for early cancer diagnosis, predating the diagnosis to 
the development of clinical symptoms. Cancer autoantibodies have been 
shown useful as clinical biomarkers for reliable diagnosis, prognosis and 
therapy monitoring. Despite the advantages of autoantibody detection for 
cancer diagnosis, the fact that patients develop autoantibodies to multiple 
tumor-associated antigens (TAAs) is a major limitation to get clinically 
validated assays because on the one hand autoantibody diagnostic panels 
should be accurately identifi ed and on the other hand, new immunoassays 
for simultaneous multiplexed autoantibody detection should be developed.
In this context, we have developed two proof-of-concept immunoassays 
focused on the screening of the humoral immune response of cancer 
patients and based on fusion proteins from the p53 loop that could help 
with early cancer detection: a luminescence self-assembled ELISA for the 
characterization of the diff erent isoforms of the p53 loop in cancer that 
has permitted to identify two new TAAs in cancer, and an electrochemical 
biosensor able to detect p53 autoantibodies in serum based on HaloTag 
fusion proteins easily adaptable for point-of-care detection of cancer 
patients.

P08-3

Comparison of two metagenomic strategies for 
the identification of hydrolases from a hot spring
Juan José Escuder Rodríguez, Manuel Becerra Fernández, María 
Isabel González Siso
Universidade da Coruña, A Coruña, ES

Metagenomics involves the study of all the genomes present in an 
environmental sample and their gene products. It has been used as a tool 
for bioprospecting a wide variety of habitats, including several extreme 
environments, where hydrolases able to operate in extreme conditions are 
expected to be found. These hydrolases, and in particular those produced 
by thermophilic microorganisms, have great biotechnological potential to 
be implemented in industrial processes. In the present work, we compare 
the results of two metagenomic strategies used to identify hydrolases from 
an extreme environment, a hot spring. The metagenomic DNA extracted 
from this sample was analysed by its expression on a heterologous host 
using specifi c substrates to detect hydrolytic activities (function-based 
metagenomics) and by bioinformatics tools after sequencing by the 
whole-genome shotgun method (sequence-based metagenomics). The 
results show that each method was able to identify activities that were not 
detected using the other strategy, and thus a combined bioprospecting study 
using the two approaches would be optimal in order to maximize the output 
of novel thermophilic hydrolases.
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P08-4

Study of the biotechnological production of 
benzohydroxamic acids, 6-Cl-D-DIBOA and 
8-Cl-D-DIBOA
Lucía Beltrán Camacho, María Elena de la Calle Sierra, Antonio 
Valle Gallardo, Gema Cabrera Revuelta, Domingo Cantero Moreno, 
Jorge Bolívar Pérez
University of Cadiz, Puerto Real, ES

Benzohydroxamic acids are natural products that exhibit interesting 
herbicidal, fungicidal and bactericidal properties. The organic synthesis of 
analogous compounds of these natural products can be achieved and, for 
instance, D-DIBOA chemical (4-hydroxy-(2H)-1,4-benzoxazin-3(4H)-one) 
synthesis has been simplifi ed into only two steps. However, the second 
step involves critical conditions, which make this process expensive and 
diffi  cult to scale up. In previous works we proposed the replacement of 
this second step by a biotransformation process carried out by engineered 
Escherichia coli strains that overexpress the nitroreductase enzymes NfsA 
or NfsB.
The chlorinated derivatives of D-DIBOA, 6-Cl-D-DIBOA and 
8-Cl-D-DIBOA, show high activity and high selectivity, respectively. In 
this study, we explored the possibility to produce chlorobenzoxazinones 
by biotransformation, in a similar way, using the corresponding fi rst step 
reaction products as precursors. Firstly, we analysed the tolerance of the 
engineered E. coli strain to the chlorinated compounds (precursors and 
products) involved in this bioprocess. Our results showed that the cells are 
able to grow in presence of all of these compounds, although the bacterial 
growth decreases when precursor concentration in the culture medium 
is high. For this reason, the biotransformation assays were carried out at 
a precursor concentration of 0.5 mg/mL. Secondly, the synthesis of the 
chlorinated products were conducted in two diff erent culture media: LB 
and M9 minimal medium. We found that the biotransformation reached 
high yields in the synthesis of both chlorinated compounds, exhibiting the 
highest production when LB medium was used, with values of 0.444±0.024 
and 0.316±0.003 mg/mL for 6-Cl-D-DIBOA and 8-Cl-D-DIBOA 
respectively.

P08r-5

Biotechnological development of nanocarriers 
targeted to Plasmodium-infected cells
Xavier Fernàndez-Busquets, Arnau Biosca, Elena Lantero, Elisabet 
Martí, Ernest Moles
Institute for Bioengineering of Catalonia (IBEC), Barcelona, ES

The concept of antimalarial therapy has been locked for over 100 years on the 
administration of drugs against which Plasmodium has evolved resistance 
shortly after their deployment. More often than not, economy-related issues 
have been hampering the progress of nanotechnology-based medicines 
against malaria with the dubious argument that they are too expensive to 
be used in developing areas. Unfortunately, it is true that the application 
of nanoscience to infectious disease has been traditionally neglected, with 
most research resources overwhelmingly biased towards other pathologies 
more prominent in developed regions. Thus, extra ingenuity is demanded 
from us: malaria-oriented nanomedicines not only need to work spotless; 
they have to do so in a cost-effi  cient way because they will be deployed 
in low-income countries. In this regard, the use of molecular elements 
combining several antimalarial activities, whether drug, targeting, carrier, 
or booster of immune reactions, will contribute to reduce the cost of their 
development. The implementation of a new delivery method is usually 
cheaper than the process leading to the discovery of a new drug, and it 
has the additional advantage that, if well designed, these biotechnological 
strategies can be adapted to several drugs. Rather than focusing all eff orts 
on identifying new drugs whose effi  cacy is rapidly diminished by the 

parasite’s evolution of resistance, an important and often disregarded 
battlefront is the implementation of targeted delivery methods capable of 
increasing the doses reaching the pathogen up to local levels suffi  ciently 
high to minimize this resistance emergence. The search for this long 
sought-after magic bullet against malaria has not taken off  in earnest yet, 
but recent data outline its feasibility.

P08-6

CRISPR-Cas: understanding the prokaryotic 
immune system
Cristobal Almendros Romero1, Noemí M. Guzmán2, Bárbara 
Gómez-Tavira2, Jesús García-Martínez2, Francisco J. Martínez 
Mojica3

1Kavli Institute of Nanoscience, Department of Bionanoscience, 
Delft University of Technology, Delft, NL, 2Departamento de 
Fisiología, Genética y Microbiología, Universidad de Alicante, 
Alicante, ES, 3Departamento de Fisiología, Genética y 
Microbiología, Universidad de Alicante; Instituto Multidisciplinar 
para el Estudio del Medio ‘Ramón Margalef’, Universidad de 
Alicante, Alicante, ES

CRISPR (Clustered regularly interspaced short palindromic repeats) 
and Cas (CRISPR- associated sequence) proteins constitute an adaptive 
immunity system in prokaryotes directed against plasmids or phages. 
The repeats are interspaced by unique sequences called “spacers” which 
are acquired from foreign DNA, in a process known as acquisition. 
Subsequently, the CRISPR array and cas genes are transcribed which 
results in CRISPR RNA (crRNA) molecules, each containing the sequence 
of a single spacer fl anked by fragments of the repeat, and the Cas proteins 
respectively. Individual crRNA molecules are then bound by eff ector Cas 
proteins which are guided by the crRNA towards the target sequence and 
destroy the target by cleavage through the recruitment of a Cas-nuclease. 
This talk will describe our studies and contributions to the knowledge of 
diversity, evolution and the activity of the CRISPR-Cas systems presents 
in Escherichia coli and Salmonella enterica.

P08-7

Specific targeting of transfection reagents 
based on polyethyleneimine (PEI) and infrared 
fluorescent dyes to eucaryotic cells
Simona Plesselova1, Francisco Reche Pérez1, José Dámaso Vílchez 
Rienda1, Eduardo De los Reyes Berbel2, Fernando Hernández 
Mateo2, Francisco Santoyo González2, Rafael Salto González1, 
María Dolores Girón González1

1Departament of Biochemistry and Molecular Biology II, School 
of Pharmacy, University of Granada, Granada, ES, 2Departament 
of Organic Chemistry, School of Science, University of Granada, 
Granada, ES

A requirement for gene therapy is to provide an eff ective transfection to 
deliver exogenous genetic material into the cells. Transfection techniques 
are grouped into methods using viral vectors and those mediated by 
chemical transfection reagents. While viral vectors are very eff ective, 
they have associated problems of toxicity, immunogenicity, in vivo 
carcinogenesis and are diffi  culty to be prepared on a large scale. For 
these reasons, chemical reagents, such as cationic polymers, are receiving 
increased interest. This type of transfection, called polyfection, is suitable 
for transfection of cell cultures as well as for in vivo studies. However, 
it is needed to develop new effi  cient transfection reagents that direct 
specifi cally the genetic material to molecular targets involved in diff erent 
pathologies such as cancer. In this sense, we have decorated the surface of 
polyethyleneimine (PEI) with molecules that allow us to specifi cally bind 
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to receptors involved in the development of tumors and at the same time, by 
ligating PEI to fl uorescent probes it is possible to monitor the transfection 
in experimental animals, thus developing theragnostic reagents. In this 
work we present the biological evaluation of transfection reagents based 
on PEI attached to near infrared fl uorophores (NIR), to which we have 
included either transferrin or hyaluronic acid as director molecules that 
mediate transfection trough their specifi c receptors that are overexpressed 
in tumor cells (transferrin receptor and CD44). Synthesized reagents have 
high DNA binding and protection capacities during transfection, high 
transfection effi  ciency and low toxicity in diff erent cell types. Furthermore, 
in mouse experimental models it has been possible to monitor and localize 
the transfection reagents by IVIS using the associated infrared fl uorophore 
and the determination of transfection effi  ciency using luciferase-based 
reporter systems. We are currently extending the use of these reagents to 
transport drugs to their target cells.

Investigation supported by Project CTQ2014-55474-C2-2-R (Ministerio 
de Economía y Competitividad of Spain)

P08r-8

A gene deletion improves docosahexaenoic 
acid production in Escherichia coli expressing 
Pfa genes
Laura Giner Robles, Gabriel Moncalián, Fernando de la Cruz
Departamento de Biología Molecular (Universidad de Cantabria) and 
Instituto de Biomedicina y Biotecnología de Cantabria (IBBTEC), 
Universidad de Cantabria (UC-CSIC), Santander, ES

Some marine bacteria, such as Moritella marina, are able to produce 
certain amounts of the nutraceutical docosahexaenoic acid (DHA) 
thanks to a specifi c enzymatic complex called Pfa synthase. Moreover, 
Escherichia coli heterologously expressing this pfa gene cluster from M. 
marina is also able to produce DHA. The aim of this study was to fi nd 
genetic or metabolic conditions to improve DHA production in E. coli 
or any other microorganism. First, we studied the eff ect of the antibiotic 
cerulenin on DHA production, which increased by 2-fold the DHA content 
of the cells. Then, we tested a series of single gene knock-out strains in 
order to alter the metabolic routes to optimize the biosynthesis of DHA. 
The best mutant strain carried the deletion of a specifi c gene, and showed 
a 3-fold increase compared to wild type strain. The combination of both 
cerulenin inhibition and this gene deletion rendered 12.75±1.21 mg DHA/g 
DCW, a 6.5-fold improvement compared to control strain. Furthermore, 
both strategies seem to have the same mechanism of action, in which the 
fatty acid synthesis in E. coli is aff ected in its fi rst catalytic step and allows 
the substrates to be used by the heterologous pathway to synthesize DHA. 
This data could be used for the biotechnological optimization in diff erent 
organisms of DHA production and other synthetic pathways using the same 
competing substrate.

P08-9

Distributed bacterial computing using plasmids 
as wires
María del Pilar Garcillán-Barcia1, Ana Cuevas1, Sheila 
González-Gutiérrez1, Alfonso Rodríguez-Patón2, Fernando de la Cruz1

1Instituto de Biomedicina y Biotecnología de Cantabria (Universidad 
de Cantabria – CSIC), Santander, ES, 2Laboratorio de Inteligencia 
Artificial, Universidad Politécnica de Madrid, Madrid, ES

Synthetic Biology aims to implement artifi cial circuits within biological 
systems as a promising approach to design functionalized cells able 
to perform complex tasks under tight control. Circuit crosstalk and 
metabolic burden impose a technical limit to the complexity of synthetic 

systems integrated in single cells. An alternative to these constraints 
is the use of multiple operative subpopulations, wired by artifi cial 
cell-cell communication systems. A chemical wiring strategy based 
on quorum-sensing systems has been adopted in Synthetic Biology 
in the creation of diverse gene circuits that program spatio-temporal 
dynamics in multiple populations. However, crosstalk between 
diff erent quorum-sensing systems and the narrow dynamic range of the 
transcriptionally regulated circuits demand for more effi  cient wiring and 
computing. Here we used bacterial conjugation to engineer scalable, 
programmable, versatile, and distributed living plasmid technology. We 
engineered a recombinant plasmid series able to compute complex logic 
circuits such as multiple-AND, Product-of-Sums and Sums-of-Products, 
proven that mobile plasmids can be eff ectively used for cell-cell 
communication as input signals, computing and reporting devices, as well 
as transmission wires.

P08-10

Plasmid conjugation-based logic gates
Ana Cuevas Venero1, Sheila González-Gutiérrez1, Alfonso 
Rodríguez-Patón2, M. Pilar Garcillán-Barcia1, Fernando de la Cruz1

1Instituto de Biomedicina y Biotecnología de Cantabria (Universidad 
de Cantabria - CSIC), Santander, ES, 2Laboratorio de Inteligencia 
Artificial, Universidad Politécnica de Madrid, Madrid, ES

Conjugation is a natural communication mechanism among bacteria that 
relies in plasmids as vehicles. The conjugation hardware is highly specifi c 
and robust, allowing the independent transmission of diff erent conjugative 
plasmids without interference. We constructed an E. coli derivative 
containing a chromosomally-inserted conjugative W-wire and engineered 
a recombinant plasmid series able to compute the basic logic gates YES, 
AND, OR. The computing strain was used as a donor in mating experiments 
and a reporter strain able to trigger the production of a fl uorescent protein 
from the reporter plasmid was used as recipient. The functionality and 
specifi city of these circuits constitute a proof of principle that cell-cell 
communication mediated by conjugative plasmids could be implemented 
as a new tool in Synthetic Biology to distribute genetic circuits in bacterial 
populations.

P08-11

Protein Structures by Computational Design
Enrique Marcos1, Benjamin Basanta2, Tamuka Chidyausiku2, David 
Baker2, Modesto Orozco1

1Institute for Research in Biomedicine (IRB Barcelona), Barcelona, ES, 
2Institute for Protein Design, University of Washington, Seattle, US

Computational design of new functional proteins relies on fi nding 
existing proteins having both the desired geometry and the stability to 
tolerate mutations needed for the new function. Despite successes of 
this approach for developing new enzymes and binding proteins, this 
dependence on existing protein structures can be a limitation for certain 
applications and, instead, building proteins de novo with custom-made 
structures should be more eff ective. In a step toward custom-tailored 
ligand-binding proteins, our work focuses on the de novo design of 
protein folds suited for small-molecule binding1. We computationally 
designed a series of protein folds with curved β-sheets shaping cavities 
and verifi ed them experimentally. We have also applied the de novo 
design approach to build chimeric proteins for nucleosomal DNA 
recognition.

References
[1] E. Marcos, B. Basanta, T.M. Chidyausiku, et al. “Principles for 
designing proteins with cavities formed by curved β sheets”. Science, 355, 
201-206 (2017).
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P08-12

Biotechnological applications of resurrected 
ancestral proteins
José M. Sánchez-Ruiz
Universidad de Granada, Granada, ES

High stability and enhanced promiscuity (likely linked to conformational 
fl exibility/diversity) contribute to evolvability and are advantageous 
features in protein scaff olds for laboratory directed evolution and molecular 
design. Furthermore, the two features are not necessarily incompatible and 
proteins may simultaneously be promiscuous/fl exible and highly stable. 
In fact, it appears plausible that the combination of the two features was 
not uncommon among the most ancient proteins because, i) ancient life 
was likely thermophilic and, ii) ancient proteins were likely promiscuous 
generalists with broad functionalities. Phylogenetic analyses allow the 
reconstruction of ancestral sequences and provide and approach to explore 
the properties of ancient proteins. High stability and promiscuity have been 
often found for proteins encoded by reconstructed ancestral sequences, i.e. 
for “resurrected” ancestral proteins. The combination of the two features, 
i.e. the ancestral hyperstable generalist phenotype, has actually been 
obtained in recent studies. Ancestral protein resurrection thus emerges as a 
useful source of scaff olds for protein engineering.

P09.  Teaching Biochemistry

P09-1

Uncouver Rather Than Cover: Teaching 
Metallomics to Master’s Students
M. Aureliano
CCMar - Centro de Ciências do Mar do Algarve, and FCT, Algarve 
University, Faro, PT

Introducing Master’s students to Metallomics, a fi eld of increasing interest 
from environmental chemistry to medicine, should focuses on the role 
of essentials elements in biology (Cu, Fe, Zn, Mn, V, et al.), following a 
program that would include chemistry, biochemistry, biology, toxicology 
and biomedical applications of metals. However, the students seem to 
better acquire knowledge in the diff erent Metallomics subjects and topics 
if they are involved in a process of active learning and if the teacher follows 
a teaching process which uncovers rather than covers specifi c contents of 
the program. Moreover, the participation of the students in learning instead 
of simply lecturing them leads to improved attendance, questioning and 
interest in the study of Metallomics. A problem with active learning, 
however, is that they are time-consuming, although there are other short, 
easy, and eff ective instructional methods [1].
In the present communication, some features of the teaching of Metallomics 
to master´s students are described. The students were incentivized to 
report the positive and negative aspects of this approach, with 5 positive 
points emerging in most reports: the sense of improvement in creating 
a presentation independently, the potential for self-improvement and 
learning rising from the creation of a short video on a scientifi c subject, 
the sensation of eff ortless learning and the appealing characteristics of 
the teaching methodology, the fl exibility of teaching (allowing for the 
student to assemble their own program), and the increased gain from the 
interactive classes. Also, examples of Metallomics in society as well as 
others subjects not included in the discipline program were welcomed by 
the students. Furthermore, we will also discuss the contribution of the fi nal 
work presentation in form of monography or as a video report to improve 
the learning and/or teaching of Metallomics topics.

MA thanks to national funds, FCT-Foundation for Science and Technology 
(UID/Multi/04326/2013).

References
[1] R. Felder, Chem. Engr. Education, 26(1992), 18-19.

P09-2

Multidisciplinary teaching of Biotechnology 
and Omics sciences
Rafael A. Cañas, Fernando de la Torre, Mª Belén Pascual, Jorge 
El-Azaz, Francisco R. Cantón, Francisco M. Cánovas, Concepcion 
Avila Saez
Universidad de Málaga, Málaga, ES

In the last years, there was a great boom in the Omics fi elds that have 
developed as multidisciplinary sciences. They use laboratory techniques 
related to Biology and Chemistry but also Bioinformatics tools. However, 
the developmental progress of these disciplines has led that much of 
undergraduate studies related to Biology have curricula that become 
outdated. From this point of view, it is necessary to focus the students to 
the fundamentals and techniques of complementary disciplines that will be 
essentials for the understanding of the Omics sciences. In the present work, 
we have developed a new teaching approach for Biochemistry, Biology and 
Bioinformatics students. They formed interdisciplinary working groups. 
These groups have prepared and presented communications about diff erent 
techniques or methods in Molecular Biology, Omics or Bioinformatics 
participating in a technical meeting. This learning strategy “I do and 
I learn” has enabled to the students a fi rst contact with the scientifi c 
communication including the approach to the scientifi c literature to acquire 
technical knowledge. The cooperation between students from diff erent 
disciplines has enriched their point of view and even has been used in some 
practical master’s works.

This work was supported by the PIE15-110 grant.

P09-3

Promotion of educational innovation in 
biosciences from European scientific societies
Ángel Herráez
Biochemistry and Molecular Biology, Dept. of Systems Biology, 
Universidad de Alcalá, Alcalá de Henares, ES

A concern about teaching methods and strategies is increasing among the 
educators in biochemistry and molecular biology. This is boosted by the 
fast development of the subject, the changing attitudes of the young and 
the need to train the students for a fast evolving professional market. It has 
been particularly reinforced since the needed reform in the degrees for the 
European Higher Education Area.
To many university professors this has brought a great deal of stress 
and doubts. But we are not alone, and our particular situation is not 
singular. Many people in many countries are facing similar challenges for 
readdressing teaching methodologies. Therefore, it is capital that we know 
experiences from other colleagues, we work together in designing the best 
approaches for our task as instructors, trainers, facilitators of learning.
FEBS has been supporting communication among biochemistry educators 
from diverse countries. Aims are to disseminate advice on educational 
strategies, facilitate sharing, encourage innovative methods, as well as 
defi ne quality standards. FEBS Education Committee regularly develops 
education workshops and organises sessions within each FEBS Congress.
Another initiative is the group of “FEBS Education Ambassadors”, with 
a representative from each interested national society, that is working to 
strengthen collaboration and developments.
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An ongoing project is a new web portal, the FEBS Expert Network, that 
will grow a community, foster collaboration, provide services, and support 
FEBS activities. The education channel within this portal will provide 
means for connection, exchange, discussion, and support for courses.
Finally, a new Education Section has been created in FEBS Open Bio, to 
attract research articles dealing with educational issues.

P09-4

Medical Biochemistry seminars: use of formats 
with metabolic schemes
Xabier Buqué, M. Begoña Ruiz-Larrea
Department of Physiology, Medicine and Nursing School, University 
of the Basque Country UPV/EHU, Leioa, ES

Medical Biochemistry (6 ECTS) is a subject of the second semester of the 
fi rst year of the Degree in Medicine. The students have studied in the fi rst 
semester Basic Biochemistry, which provides them with the molecular 
basis for understanding metabolism and its regulation. The use of seminars 
with resolution of metabolic schemes is very attractive as a learning tool 
aimed at the study of metabolic integration. The students (20-25) are 
distributed in subgroups of 3-4 members to carry out the activity. In the 
theoretical classes the characteristics, stages, stoichiometry and energy 
balance of carbohydrate metabolism routes, lipid degradation and synthesis 
of ketone bodies have been described. The regulation of these routes has 
been analyzed in detail, with special emphasis on the main tissues and 
organs where they are located. One week before the seminar, students 
are given a series of open-ended questions. On the day of the seminar the 
teacher distributes a questionnaire that must be solved and delivered at the 
end of the activity. We have designed metabolic schemes that students must 
complete by writing the names of the routes and certain metabolites. In the 
seminar the students face for the fi rst time this aspect of the metabolism. 
They know the isolated routes and their regulation by hormones, but they 
do not yet have a global vision of how these routes are connected between 
the diff erent organs and tissues in our body. It is surprising to see how they 
manage to solve through the debate the diff erent pieces of the enigma to 
complete the scheme, a laborious work that gives them the strategies to 
better understand the metabolic interrelationships.

We thank the Medical Biochemistry Teaching Group for sharing refl ections 
to improve the teaching and students’ learning.

P09-5

Medical Biochemistry seminars: closed-format 
questionnaires to work in group
José Ignacio Ruiz-Sanz, M. Begoña Ruiz-Larrea
Dpt. Physiology, Medicine and Nursing School. University 
of the Basque Country UPV/EHU, Leioa, ES

Medical Biochemistry (6 ECTS) is taught in the second semester of the 
fi rst year of the Degree in Medicine. One of the competences of Medical 
Biochemistry is “To know the main metabolic pathways and their regulation 
and integration in the organism”. Teaching modalities include seminars. In 
the seminars 20-25 students develop the activity distributed in groups of 
3-4 members. They carry support material to answer a series of questions, 
and have to deliver the report with the answers at the end of the activity. 
In the theoretical classes the teacher has explained a topic and proposes a 
concept and several open-ended questions that the student should address. 
In the seminar the teacher gives each group a document with questions 
in closed-format. The students in groups debate the answers, write the 
agreed answers and manage their time to deliver the questionnaire at the 
end of the activity. Especially suitable for this activity is the subject of 
oxidative phosphorylation. In the theoretical classes the respiratory chain, 

mitochondrial synthesis of ATP, its regulation and how inhibitors work 
have been explained. Students should address the workings of uncouplers. 
Closed-answer questions avoid dispersion in responses, which often occurs 
when a concept is not well understood, and also favor discussion for better 
understanding. The questionnaire is completed with open-ended questions. 
It is very interesting to analyze the answers, which sometimes become 
contradictory.

We are grateful to the Medical Biochemistry Teaching Group for 
participating actively in the profi table discussions on training activities 
and on how to improve student learning.

P09-6

The challenge of improving the understanding 
of biochemistry: a new methodology integrating 
basic subjects in clinical scenarios
Iván Rodriguez-Martin, Rocío González-Soltero, Ana Isabel R. 
Learte, Ana Mª Sánchez, Beatriz Gal
Universidad Europea de Madrid, Villaviciosa de Odón, ES

Biochemistry, Genetics, Cellular and Molecular Biology are subjects 
perceived as diffi  cult by students due to their abstraction level. They become 
clearer when they are studied in an integrated context. In the Department 
of Basic Biomedical Sciences at the Universidad Europea de Madrid 
we are tackling this reality through our newly designed methodology 
named Workstation Learning Activities (WSLA, González-Soltero et al., 
submitted). Based on the TBL approach, WSLA benefi ts from using clinical 
scenarios as a thread to instruct students with an integrated perspective. This 
method improves the understanding of the basic biochemical processes 
behind physiological events whilst relating them to the fundamentals 
of anatomy. Workstations are designed to cover the specifi c learning 
objectives. Set with state of the art environments and using cutting edge 
technology, students are faced with practical and theoretical settings as 
they will fi nd them in the real professional world. Hence implementation of 
WSLA is especially welcomed when implemented in laboratory practices. 
Students understand the relevance of integration of otherwise separated 
subjects as a fundamental background to comprehend basic biological 
processes developing critical thinking. WSLA represents a fl exible 
instrument that can be scalable to diff erent degrees and levels of integration 
across academic years. Given the internationality of our institution, WSLA 
proves to be a helpful resource to be used in multicultural sessions. When 
analyzing student’s perceptions, motivation and academic results we have 
found that WSLA improves both, showing the benefi ts of implementing 
this new methodology in the Health Sciences Degrees Curricula.

P09-7

Integrated Learning of basic sciences and 
nursing procedures through a clinical case study 
in a simulated context
Montserrat Márquez, Irene Rodríguez, Rosa María Pagán, 
Paloma Aivar
Universidad Europea de Madrid, Madrid, ES

It is important that nursing students experience how important is to acquire a 
solid and integrated knowledge on Biochemistry and Physiology to perform 
the procedures and interventions with accuracy and critical thinking. This 
activity, designed by a multidisciplinary team from the Biomedical Science 
and the Nursing Departments at the European University, combines the 
advantages of an integrated curricula with the simulation methodology 
through the WSLA approach (Working Station Learning Activities).
A total of112 fi rst year students of the Nursing grade (21 teams), focused 
on the case of a patient that through the diagnosis of her type I Diabetes 
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declines into a ketoacidosis and is hospitalized. Teams worked diff erent 
aspects of the disease, such as insulin signaling defi ciency, adaptation 
and coordination of the metabolism and respiratory physiopathology 
and also reviewed analytic data from the patient. In the simulated 
hospital, students applied their theoretical knowledge and performed 
a urinary catheterization to aSVA Simulator and a urinalysis test to 
demonstrate the presence of glucose and ketone bodies in the artifi cial 
urine.
The acquisition of the specifi c learning objectives for each working 
station was evaluated as well as the interest and perception of the 
students for this activity. Our data demonstrate that 81% teams 
succeeded to acquire the expected learning objectives. Moreover, 77% 
students participated in a voluntary and anonymous survey and 71% 
considered that the activity had helped them to integrate concepts from 
diff erent subjects.
We conclude that activities that promote the integration of basic sciences 
such as Biochemistry and Physiology with Nursing Procedures in a 
simulated context has a positive impact on the learning of our students.

P09-8

Vertical Integrated Activity in Biochemistry based 
on WSLA as a tool to integrate good laboratory 
practices into preclinical dentistry scenarios
María José Blanco Fernández de Valderrama, María Antonia Cid, 
Mariangela Tabone, Rocío González-Soltero, Apolonia Novillo
Universidad Europea de Madrid, Villaviciosa de Odón, ES

In order to integrate basic and clinic subjects, and to comply with 
the guidelines of the European Higher Education Area (EHEA), the 
Department of Basic Biomedical Sciences of the Universidad Europea 
de Madrid has designed a new teaching methodology named WSLA 
(Workstation Learning Activities, González-Soltero et al., submitted). 
Based on WSLA the team of Biochemistry academics in Dentistry 
Bachelor’s Degree has designed a vertically integrated activity using 
the Biochemistry laboratory as a touchstone. The activity is suitable 
for groups of 2-3 students that work autonomously to pursue specifi c 
learning objectives regarding knowledge of good practice in practical 
and clinical scenarios. These learning objectives were organized in 
4 sequential workstations covering Introduction to the work in the 
laboratory, Handling of Physical and Chemical materials, Risks and 
Plan of Contingency in the Laboratory, and Management of waste in 
the Laboratory and in the Dental Clinic. Workstations are provided with 
state of the art technology such as computers with access to databases, 
workbooks and panels that were used to search, analyze and integrate 
the information from diff erent sources in order to solve the questions 
proposed by the instructor. The acquisition of knowledge and skills was 
assessed individually through a multiple-choice questionnaire.
This activity aims at establishing relationships between theory and practice 
in the laboratory and dental clinic through vertical integration, making the 
educational process more eff ective. In addition, the use of the model of 
workstations and practical cases is perceived more positively by students 
compared to the model of classical laboratory practices.

P09-9

A student congress as an example of integration 
of both Biochemistry and Genetics curricula
Alicia Romero-Lorca, Paloma Aivar, Emma Muñoz-Sáez, Maria 
Gaibar, Ana Fernández-Santander, Rocío González-Soltero, Nicole 
Gorfi nkiel, Javier Vicente-Tejedor, Vinatha Sreeramkumar, Ana María 
Sánchez, Iván Rodríguez-Martín
Universidad Europea de Madrid, Villaviciosa de Odón, ES

Integrated curriculum has become a popular concept internationally. 
The goal is unifi cation of diff erent subjects (horizontal integration) and 
basic and clinical sciences (vertical integration). Universidad Europea 
de Madrid is improving the apprenticeship of students through the 
integration of fi rst year curriculum subjects. We have combined two 
methodologies, case based learning and project base learning focused 
on the subjects of Biochemistry and Genetics, within a real congress for 
Biotechnology and Medicine fi rst year students.
This activity was designed to develop key skills (oral communication, 
information management, critical thinking and team working) as 
well as specifi c skills (to understand the biochemical and genetic 
bases of hereditary metabolic diseases). A total of 450 students were 
involved in the activity, organized in groups. A clinical case or disease 
was assigned per group at the beginning of the course, covering 23 
metabolic hereditary diseases. The congress was inaugurated with 2 
plenary talks presented by experts in metabolic diseases to motivate 
the students. Each team worked autonomously and presented their work 
both orally and with a poster. A common assessment was stablished in 
which students had an active role. A total of 75 posters were exposed 
during the two-days Congress in the University, and the students had 
to defend them.
To evaluate student motivation and perception of this activity, the same 
questionnaire using a Likert scale was used to evaluate before and after 
the activity. Diff erent student profi les were distinguished regarding 
their motivation to the integrated activity. Results showed that the 
students positively valued the activity and their perception about their 
knowledge improved signifi catively (p<0.05).

P09-10

Relevance and impact of the formative profile 
of new students in science degrees for their 
progress and permanence (with special attention 
to their results in Biochemistry subjects)
Rodrigo Trujillo González, Roberto Dorta Guerra, Isabel Marrero 
Rodríguez, Nestor Torres Darias
Universidad de La Laguna, La Laguna, ES

This talk will be given in the round table in the session “Teaching of 
Biochemistry” on Monday October 23rd (14:30-17:00)
The High School curriculums in Spain have been involved in a big 
controversy in the last years, and fi nally this past course the total deployment 
of the Education General Law (LOMCE) has concluded. One of the main 
consequences of this new structure has been the variety of backgrounds of 
the new students of sciences when they access to university.
For many educators, these inhomogeneous profi les of the new students are 
becoming the main reason for the high rates of drop and fails in the fi rst 
university years.
In this talk, we present a pilot program of analysis of the profi les of new 
students at the School of Science of University of La Laguna (Tenerife, 
Spain), a study of the performance along past course 2016/17 and a 
discussion on new actions to reduce the fails in the near future.

P09-11

Teaching strategies to afford mathematical 
contents in Molecular Systems Biology: 
An experimental on-hands oriented experience
Hilario Ramírez Rodrigo
Department of Biochemistry and Molecular Biology I University of 
Granada, Granada, ES
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After a four years experience, teaching Molecular Systems Biology 
(MSB) as a stem topic of the new Degree in Biochemistry (DB), it 
seems necessary to timely come back again about how to meet all the 
mathematical musts needed to afford the teaching of this field with the 
appropriate depth and accuracy. Being probably the most demanding 
DB subject in terms of the students “quantitative background”, 
teaching strategies of mathematical foundations could be formally 
positioned among two rather opposite outlines: largely skipping 
of those contents that can be hard to understand by the students, 
irrespectively of its relevance in a MSB context or getting deeply 
onto them, so the students can really be prepared to challenge true 
(basic) quantitative analysis of real Molecular Systems. Of course, 
in this last more suitable scenario, time, poor conceptual background 
and unequal student motivation will be, by far, three of major aspects 
the lecturer will have to boldly challenge against to achieve the goals. 
We discuss here the experimental, on-hands oriented strategy we have 
followed, mainly based on a guided set of immersive, formal activities 
where conceptual backgrounds are introduced as experimental goals 
that must be achieved through modeling and simulation techniques 
and where all the mathematical stuff is tunneled through a bundle 
of minimum, comprehensive threads of self sufficient contents, 
exclusively oriented to solve the proposed experiments, and presented 
as interactive master classes or seminars. Current results and 
implementation problems and limits as well as the emphatic needing 
of developing innovative evaluation strategies will be also proposed 
for later open discussion.

P09-12

Simulating metabolic pathways in an elementary 
course of Biochemistry
Juan Antonio Aguilera Mochón
Dpto. Bioquímica y Biología Molecular I, Univ. de Granada, 
Granada, ES

In recent years Naiad, a simple metabolic pathway modeling software 
created by the author as a friendly tool in advanced courses on 
metabolic control, is being used in a more elementary course. Students 
learn, in two sessions of two hours each, basic concepts on metabolic 
fluxes. They can visualize how steady states are established, how they 
regenerate themselves after certain perturbations, how the different 
steps differ in their distance from the thermodynamic equilibrium, and 
the importance of these differences in the control of the fluxes.
We believe that these practices, which are accompanied by other 
traditional laboratory practices, are being a success, as they allow 
students to approach the study of metabolism with clearer general 
concepts about how the metabolic fluxes are established and 
controlled.
Simulación de rutas metabólicas en un curso de Bioquímica general. 
El software de modelización de rutas metabólicas sencillas Náyade, 
creado por el autor como una herramienta amigable de apoyo en 
cursos avanzados sobre control del metabolismo, se está empleando 
en un curso más elemental (“Bioquímica II”, del Grado de Biología de 
la Universidad de Granada). Los alumnos aprenden, en dos sesiones 
de dos horas cada una, conceptos básicos sobre los flujos metabólicos. 
Pueden visualizar cómo se establecen los estados estacionarios, 
cómo se restablecen tras ciertas perturbaciones, cómo difieren las 
distintas etapas en su alejamiento del equilibrio termodinámico, y qué 
importancia tienen estas diferencias en el control del flujo de la ruta.
Estas prácticas, que vienen acompañadas de otras de laboratorio de 
tipo tradicional, creemos que están siendo un éxito, pues facilitan el 
que los alumnos se aproximen al estudio del metabolismo con unas 
ideas más claras sobre cómo se establecen y controlan los flujos 
metabólicos.

P09-13

Improvement of student assistance and learning 
process by implementing activities with the 
“Kahoot” virtual tool
Francisca Isabel Bravo, Manuel Suárez, Anna Arola-Arnal, 
Gerard Aragonès, Lluís Arola, Cinta Bladé, Begoña Muguerza
Nutrigenomics Research Group, Department of Biochemistry 
and Biotechnology, Universitat Rovira i Virgili, Tarragona, ES

The use of Information and Communication Technologies in teaching 
and, in particular, Personal Response Systems (PRS), are a group of 
interactive systems that can motivate students and improve the learning 
process. Within this framework, recently, new systems are being 
developed in order to ease their use. The objective of this study was 
the implementation of a new teaching methodology based on an on-line 
PRS, Kahoot, in subject with assistance problems in order to improve 
this problem and evaluate the learning process of the students. This 
compulsory subject is taught in the second course of diff erent biosciences 
degrees of the Universitat Rovira i Virgili (namely, Biochemistry, 
and Biotechnology). To carry out this objective, 5 activities in which 
the students were asked 9-10 questions about certain topics on the 
agenda were designed with Kahoot. At least 7 correct answers allowed 
to obtain extra points in the subject. At the end of the course, each 
student was anonymously surveyed, asking for their opinion about 
the activities. Results showed that, on average, 83% of the students 
regularly attended to classes, 64% attended motivated by the realization 
of Kahoot activities and 71% of the students had reviewed at home the 
subject matters or had shown more attention in class because of these 
activities. Therefore, the implementation of Kahoot activities can be 
helpful to motivate the learning in cases of low student attendance or 
lack of motivation. However, it is necessary to compensate them with 
the obtaining of extra points in the subject.

P09-14

Composing good practices on education
Jean-Luc Souciet
Professeur émérite, Université de Strasbourg et CNRS; Member of 
FEBS Education Committee, Strasbourg, FR

The Europe 2020 strategy’s target is to increase the proportion of 
persons having completed tertiary education to at least 40% of the 
EU28 population in this age group by 2020. This nice and interesting 
challenge is a kind of response to the impact of new technologies 
on society and jobs also to security concerns. The role of university 
education is a central question in this approach. In Europe, most states 
fi nance universities but apparently it is not proposed an increase in 
budgets that should be correlated with the massive increase in the 
number of students hosted. Moreover, the expectations of these students 
may be signifi cantly diff erent from those currently proposed. In order 
to face these new challenges, which merely add to those traditionally 
encountered, it is necessary to confront, discuss and amend what we 
defi ne as the good practices on university education.

P09-15

Is Problem-Based Learning a Motivating Didactic 
Strategy for Undergradate Science Students to 
Study Metabolism? 
Ángel Luis García-Ponce1, Ángel Blanco-López1, Ana Mª Rodríguez 
Quesada2, Beatriz Martínez-Poveda2, Miguel Ángel Medina Torres2

1Universidad de Málaga, Andalucía Tech, Departamento de 
Didáctica de la Matemática, de las Ciencias Sociales y de 
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las Ciencias Experimentales, Facultad de Ciencias de la 
Educación, Malaga, ES, 2Universidad de Málaga, Andalucía Tech, 
Departamento de Biología Molecular y Bioquímica, Facultad de 
Ciencias, Malaga, ES

The learning of biochemistry and metabolism uses to be perceived as a 
demanding and diffi  cult task by undergraduate science students (Bottomley 
y Denny, 2011). Furthermore, the fi rst approach to this subject for most 
of the students is a superfi cial overview and only a few students achieve 
an integrated and deep learning of the subject twith this fi rst approach 
(Minasian-Batmanian, Lingard, y Prosser, 2005).
According to some authors, the learning of metabolism, its regulation 
and its integration is not only one of the most complex study subjects for 
Biochemistry students (Vullo, 2014), but its teaching based in conventional 
lectures leads to student demotivation (Megías y Oñaderra, 2013, p.48).
Although problema-based learning (PBL) has been a tool success fully used 
for years in some foreign universities (Dolmans, Loyens, Marcq y Gijbels, 
2016), it is still a relatively innovative strategy in Spanish universities 
to be applied for the study of fundamental topics in Biochemistry. 
Some professors of the Department of Molecular Biology and Biochemistry 
at the University of Málaga are currently involved in an Educative Innovation 
Project aimed to improve the teaching practice of Metabolism. With in the 
framework of this Project, PBL is already having and will have an important 
role. In the next years we want to analyze in depth whether the design, 
development and application of new cases of PBL are help ful to improve 
students’ skills and aptitude to integrate their knowledge of metabolism.
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P09-16

Enhanced interactivity in and outside 
the classroom
Magali Blaud1, Xavier Coumoul2
1Department of Biological and Medical Sciences, Université Paris 
Descartes, Paris, FR, 2Faculté des Sciences Fondamentales et 
Biomédicales, Université Paris Descartes, Paris, FR

The search for new ways of learning by students within universities 
must take place within the diff erent teaching rooms (amphitheatres, 
tutorial rooms). Within these, it seems crucial to foster interactivity 
between students and teachers. The Paris Descartes University has 
enabled the development of various learning technologies in its health 
care sector. In the amphitheatres, quizzes were initially used. Within 
the tutorial classes, special equipment has been set up, and will be 
presented through the ACIP device. A refl ection was then under taken 
to go beyond this direct interactivity to promote the regularity of 
learning. Timed quizzes have been developed and used in the form 
of continuous control at student homes, to stimulate the learning of a 

course immediately after its rendering in amphitheatre. It is this story 
and these diff erent tools that we propose to present during a session that 
we hope also interactive.

P10.  Protein Structure and Function 
& Enzymology

P10-1

The tumor suppressor ING4 binds double stranded 
DNA through its disordered central region
Georgina Ormaza1, Barbara Medagli2, Alain Ibáñez de Opakua1, 
John Rodríguez1, Nekane Merino1, Maider Villate1, Silvia Onesti2, 
Francisco Blanco1

1CIC bioGUNE, Derio, ES, 2Elettra Sincrotrone, Basovizza, IT

The tumor suppressor INhibitor of Growth 4 (ING4) regulates chromatin 
structure by recruiting the Histone Acetyl Transferase complex HBO1 
to sites with histone H3 trimethylated at position K4 (H3K4me3). ING4 
dimerizes through its N-terminal domain and recognizes H3K4me3 by the 
C-terminal Plant Homeo-Domain (PHD). The central region is disordered 
and contains the Nuclear Localization Signal (NLS). Here we show, by 
electrophoresis and NMR, that ING4 binds double stranded DNA, through 
its central region with micromolar affi  nity. The cooperativity arising from 
the presence of two DNA binding regions in the ING4 dimer, as well as two 
H3K4me3 binding PHD fi ngers, will strengthen nucleosome binding and 
HBO1 complex recruitment.

P10-2

Structural basis of RNA polymerase I activation
Eva Torreira1, Jaime A. Louro1, Irene Pazos2, Noelia González-Polo3, 
David Gil-Carton4, Ana G. Duran2, Sebastien Tosi2, Oriol Gallego2, 
Olga Calvo3, Carlos Fernández-Tornero1

1CIB-CSIC, Madrid, ES, 2IRB, Barcelona, ES, 3IBFG-CSIC/USAL, 
Salamanca, ES, 4CIC-bioGUNE, Derio, 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. Binding of initiation factor Rrn3 activates 
Pol I, fostering recruitment to ribosomal DNA promoters. In the past, 
we determined the crystal structure of yeast Pol I, a 14-subunit complex 
composed of more than 80,000 atoms with a total mass of 590,000 Da, at 
3.0 Å resolution [1]. The structure represents the latent state of the enzyme, 
which is dimeric and exhibits an open DNA-binding cleft with an extended 
loop blocking the active site. We now obtained the electron cryomicroscopy 
structures of monomeric Pol I and of the Pol I-Rrn3 complex at 4.9 and 
7.7 Å resolution, respectively [2]. As expected, monomeric Pol I presents 
a partially-closed DNA-binding cleft and an accessible active site. Rrn3 
binds on the enzyme stalk and restrains its conformation, thus generating 
a surface for the interaction with promoter-bound initiation factors. Our 
structural studies shed light on how the Pol I enzyme is activated to 
transcribe ribosomal DNA.
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P10m-3

Dissecting the mechanism behind human focal 
adhesion kinase activation
Iván Acebrón1, Ricardo Righetto2, Nikhil Biyani2, Pilar Redondo1, 
Jasminka Boskovic1, Mohamed Chami2, Henning Stahlberg2, 
Daniel Lietha1

1Fundación CNIO Carlos III, Madrid, ES, 2University of Basel, Basel, CH

Human focal adhesion kinase (FAK) represents a key signalling 
and scaff olding hub in focal adhesions. It controls important cell 
responses and its overexpression contributes to tumour invasion 
and malignant progression. The observed resistance associated with 
FAK in some anti-cancer treatments highlights the need to search 
for new druggable sites. In this context, our studies focus on better 
understanding the FAK activation mechanism at the atomic level in 
order to target the protein more effi  ciently. The activation of FAK is 
a multi-step process involving interactions with the plasma membrane 
and phosphorylation, both playing a crucial role. Using high resolution 
cryo-electron microscopy, we have obtained a model that sheds light 
on the organization of FAK when bound to the membrane, through 
recognition of the phosphatidylinositol 4,5-bisphosphate (PI(4,5)P2). 
The proposed model reveals that FAK forms well-organized clusters 
that trigger autophosphorylation and subsequently the initiation of the 
activation of the kinase-dependent functions. Our biochemical data 
confi rms that autophosphorylation is favoured in presence of PI(4,5)
P2 containing vesicles and that the binding to the vesicles promotes 
a cis-autophosphorylation mechanism. In addition, analysis of FRET 
experiments using fl uorescently labelled FAK and liposomes support 
that the protein undergoes domain rearrangements upon binding to 
PI(4,5)P2. Altogether, we have deciphered some of the fi rst mechanistic 
events that take place during activation. These results provide relevant 
information for the design of more specifi c drugs by targeting these 
mechanisms with higher effi  ciency.

P10-4

Transmembrane but not Soluble Helices fold 
at the initial stages of protein biosynthesis
Manuel Bañó Polo, Carlos Baeza-Delgado, Silvia Tamborero, 
Ismael Mingarro
Dept Bioquimica i Biologia Molecular ERI Biotecmed Universitat de 
Valencia, Burjassot, ES

Integral membrane proteins are inserted into the ER membrane 
through a continuous ribosome-translocon channel[1]. In this process, 
the lipid bilayer strongly constrains polypeptide chains to adopt 
secondary structure conformations (mainly α-helical) to reduce the 
significant free-energy penalty of embedding an exposed polar peptide 
backbone into the hydrophobic core of the membrane. Currently, it is 
unclear to what extent membrane-spanning regions can fold before 
partition from the ribosome-translocon channel into the membrane. 
Using glycosylation mapping as a molecular ruler, it has been 
previously shown that the conformation of nascent polypeptide chains 
in transit through the ribosome-translocon complex can be probed 
by measuring the number of residues required to span the distance 
between the ribosomal P-site and the lumenally exposed active site of 
the oligosaccharyl transferase (OST) enzyme [2]. With this approach, 
it was possible to characterize the conformational propensities of 
different model polypeptide segments inside the ribosomal exit tunnel 
[3]. In the present work, we have used this technique to study the 
helix-forming propensities of several helices, in order to compare the 
folding of transmembrane (TM) versus non-TM (soluble) helices at 
the initial stages of protein biosynthesis.
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P10r-5

Kinetic and molecular mechanisms 
of bilirubin oxidases
Stines-Chaumeil Claire1, Yousefi an Narek2, Rouhana Jad1, 
Exiga-Huet Stephanie1, Gounel Sébastien1, Louerat Frédéric1, 
Durola Fabien1, Kauffmann Brice3, Mano Nicolas1

1Centre de Recherche Paul Pascal Université de Bordeaux, Pessac, 
FR, 2Centre de Recherche Paul Pascal present address: CBMN, 
Pessac Université de Bordeaux, Pessac, FR, 3Institut Européen de 
Chimie et Biologie Université de Bordeaux, Pessac, FR

Enzymatic miniature membrane-less glucose/O2 Biofuel Cells are of 
particular interest because they may be used, in the near future, as in vivo power 
sources for implantable medical devices requiring low-power density [1]. 
At the cathode, bilirubin oxidases (BODs) are preferred because unlike 
laccases they show high activity and stability in physiological conditions.
Our work consist in characterizing in solution and immobilized at the 
electrode surfaces two new BODs recently discovered [2,3,4] and determine 
the rate-limiting step of the reactions, which are so far unknown for 
bilirubin oxidases.
Here, we have highlighted in solution several original points: i/ fi rst, 
we identifi ed the kinetic mechanism at steady state as a Ping-Pong 
mechanismii/ we elucidate the reaction mechanism at pH7 and iii/ we 
determined the pre-steady state kinetic parameters of each half reaction 
with a stopped-fl ow which allow us to decipher the nature of the rate 
limiting step of the BODs. We will also explain diff erences of reactivity and 
properties between the two BOD from Bacillus pumilus and Magnaporthe 
orizae with our new 3D structures.

Keywords: bilirubin oxidase – kinetic mechanism – rate-limiting step – 
steady-state and pre-steady-state studies.
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P10-6

Integrated bio-structural strategy unravel 
the assembly and activation of a giant 
aminopeptidase
Bruno Franzetti
CNRS, Grenoble, FR

Numerous peptidases coexist in the cytoplasm of thermophilic organisms 
in which they play pivotal functions for the maintenance of the proteome 
integrity, the metabolism and the regulation of many cellular processes.
Thermophilic systems are tractable models to study large molecular 
assemblies and allowed us to better understand the role of a large 
ATP-independent peptidases.
This study focuses on large geometrical enzymatic nanomachines 
and their controlled assembling process. The cytosolic TET 
aminopeptidases are ubiquitous large energy-independent complexes 
forming unique types of hollow tetrahedral edifices made of 12 
subunits[1] The structure and function determination of different 
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archaeal TET complexes revealed differences in the subunits interfaces 
and catalytic pocket properties. A complex Zn-Co metal network was 
also found to modulate the catalytic efficiency and the stability of the 
peptidase quaternary structure[2]. Interestingly, the oligomerisation 
state of the TET catalytic particle appears to be modified as a function 
of the physiological state of the cells. Using an elegant strategy 
combining mutagenesis, small angle scattering (SAXS and SANS) 
with electron microscopy and analytical ultracentrifugation studies, 
we were able to dissect the oligomerisation pathway of the TET 
particles and to determine the rational topology of the TET subunits 
within the TET oligomers. Thus, we were able to demonstrate that the 
TET assembling is a highly controlled process aimed to regulate the 
activity of the peptidases in the cells and to design the formation of 
multi-catalytic enzymatic pockets in the complex[3-5].
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P10r-7

Structure of a mammalian inositol kinase, 
a key enzyme in phytic acid synthesis and RNA 
biogenesis
Elsa Franco-Echevarria1, Julia Sanz-Aparicio1, Charles A. Brearley2, 
Juana Mª González Rubio1, Beatriz González1

1Instituto De Química Física Rocasolano, CSIC, Madrid, ES, 2School 
of Biological Sciences, University of East Anglia, Norwich, UK

Inositol phosphates (InsPs) are involved in cell signalling and 
metabolism homeostasis. Their levels are regulated by diff erent kinases 
and phosphatases. In particular, the Inositol 1,3,4,5,6-pentakisphosphate 
2-kinase (IP5 2-K or IPK1) phosphorylates IP5 to produce IP6 (phytic 
acid) from ATP. The disruption of the ipk1 gene leads to non-viable 
murine embryos, what made IP5 2-K an interesting target during 
the last years. Its role as a catalyst in IP6 synthesis is prominent, 
since IP6 is involved in multiple events such as DNA repair, mRNA 
export and regulation of chromatin structure, being a cofactor for 
diff erent RNA-editing enzymes. Moreover, it is the precursor of 
pyrophosphoinositides, which are involved in apoptosis processes. 
However, IP5 2-K presents other essential roles as a target in crucial 
protein-protein interactions; for example, it interacts with proteins 
directly involved in rRNA biosynthesis. Other emergent works relate 
IP5 2-K with RNA surveillance pathways.
We have invested a great eff ort in exploring the structural elements 
underlying IP5 2-K functions. Our group solved the fi rst structure of an 
IP5 2-K, that from A. thaliana. In the last years,we have been focused in 
the structure determination of a mammal IP5 2-K in order to understand its 
specifi c features, and very recently we solved it by X-ray crystallography. 
Surprisingly, mammal IP5 2-K exhibits a new zinc binding site that is 
essential for protein stability and folding. Moreover, specifi c insertions 
of this isoform confer a marked basic patch on its surface, which is 

suggestive of hotspots for protein-protein interactions. Therefore, this 
work provides a template to undertake forthcoming research on IP5 2K 
biology.

P10-8

Phenothiazines regulate synaptic function 
by interfering the NCS-1/Ric8a complex: 
An approach for Fragile X Syndrome
Antonio Chaves Sanjuan1, A Mansilla2, NE Campillo3, O Semelidou4, 
L Martínez-González3, L Infantes1, JM González-Rubio1, C Gil3, EMC 
Skoulakis4, A Ferrús2, A Martínez3, MJ Sánchez-Barrena1

1Departamento de Cristalografía y Biología Estructural, Instituto de 
Química Física Rocasolano, Spanish National Research Council, 
Madrid, ES, 2Departamento de Neurobiología del Desarrollo, 
Instituto Cajal, Spanish National Research Council, Madrid, ES, 
3Centro de Investigaciones Biológicas, Spanish National Research 
Council, Madrid, ES, 4Division of Neuroscience, Biomedical 
Sciences Research Centre Alexander Fleming, Vari, GR

The protein complex formed by the Ca2+ sensor neuronal calcium sensor 
1 (NCS-1) and the guanine exchange factor protein Ric8a co-regulates 
synapse number and probability of neurotransmitter release, emerging 
as a potential therapeutic target for diseases aff ecting synapses such as 
Fragile X syndrome (FXS), the most common heritable autism disorder 
[1]. Using crystallographic data and the virtual screening of a chemical 
library, we identifi ed a set of heterocyclic small molecules as potential 
inhibitors of the NCS-1/Ric8a interaction. The aminophenothiazine 
FD44 interferes with NCS-1/Ric8a binding and it restores normal 
synapse number and associative learning in a Drosophila FXS model [2]. 
The crystal structure of NCS-1 bound to FD44 and the structure-function 
studies performed with structurally close but inactive analogues explain 
the FD44 specifi city and how this small compound can inhibit such big 
protein-protein interface: FD44 stabilizes NCS-1 in a conformation that 
impedes Ric8a recognition [2]. Our study demonstrates the druggability 
of the NCS-1/Ric8a interface and uncovers a suitable region in NCS-1 
for development of additional drugs of potential use on FXS and related 
synaptic disorders.

Keywords: Molecular recognition, allosteric regulation, protein-protein 
interaction inhibitor, X-ray crystallography
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Fragment based ligand discovery for Focal 
Adhesion Kinase (FAK): ATP competitor vs 
allosteric ligand
Marta Acebrón, Blanca López-Méndez, Maria I. Abarrán, Joaquin 
Pastor, Ramon Campos-Olivas, Daniel Lietha
Centro Nacional de Investigaciones Oncologicas, Pamplona, 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. Fragment based drug discovery is 
based on the idea of building drugs piece by piece, detecting fi rst weak 
binding of low molecular weight compounds, that can subsequently 
be developed into lead-like compounds using structure-guided drug 
design. We will apply two approaches: 1) an experimental approach 
that screens smaller than drug-like compounds and detects weak 
binders using 19F-NMR spectroscopy. 2) a virtual screening approach 
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against allosteric pockets identifi ed in the FAK crystal structure and on 
transient pockets identifi ed through molecular dynamics simulations. 
Initial ligand hits were being validated using NMR competition and 
SPR. Validated hits were then be structurally analysed by X-ray 
crystallography. We identify two ligands: one binds in the ATP site and 
the other binds in the regulatory domain of FAK. We present a discussion 
about the advantages and disadvantages of the allosteric inhibitors and 
ATP competitors. The binding mode of fragments together with our 
mechanistic understanding of FAK regulation guided the elaboration 
of analogues from the crystallized fragments into higher affi  nity ligands 
that can block specifi c steps in the activation sequence of FAK. Today, 
we are working in this analogues to identify which has an improvement 
in affi  nity and inhibition activity.

P10r-10

Near-atomic cryoEM structure of the potyvirus 
WMV shows structural homology along ssRNA 
plant and animal viruses
Miguel Zamora1, Eduardo Méndez-López2, Xabier Agirrezabala1, 
Rebeca Cuesta1, Juan Luis Lavín1, M. Amelia Sánchez-Pina2, 
Miguel Aranda2, Mikel Valle1

1CIC bioGUNE, Bilbao, ES, 2CEBAS-CSIC, Murcia, ES

Flexible fi lamentous viruses include plant pathogens that cause large 
economic losses in crops. These viruses belong to distant super-families 
regarding genomic structure and sequence homology between proteins. 
Their viral particles contain several hundreds of coat protein (CP) copies 
arranged in helical fashion protecting a single stranded (ss) RNA of positive 
polarity and display a common overall design. It is thought that fl exuous 
fi lamentous viruses share similar CP despite their evolutionary distance. 
This view, however, is not supported by evident sequence homology 
between CPs of viruses from diff erent families.
We present the study of the potyvirus Watermelon mosaic virus (WMV; 
family Potyviridae, genus Potyvirus). The cryoEM map for WMV at 
4.0 Å resolution shows a conserved CP fold between potexviruses (fam. 
Alphafl exiviridae) and potyviruses[1], and confi rms the suspected structural 
homology between fl exuous plant viruses. CPs from WMV and PepMV, 
as well as other members of Alphafl exiviridae family, show a highly 
conserved ssRNA binding pocket. Comparisons between the amino acid 
sequences of CPs from the diff erent families of fl exuous fi lamentous plant 
viruses clearly suggest the presence of this RNA binding pocket within a 
conserved overall fold.
In addition, CP from WMV, as well as PepMV CP, shows unexpected 
similarity with nucleoproteins (NP) of phleboviruses (family 
Phenuiviridae), animal viruses with enveloped pseudo-icosahedric capsids, 
but interestingly, also reveals an additional similarity with viral NP from 
Orthomyxoviridae family.
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Heteromeric amino acid transporters (HATs) are the unique example 
known in all kingdoms of life of solute transporters composed of two 
subunits linked by a conserved disulphide bridge. In metazoans, the 
heavy subunit is responsible for the traffi  cking of the heterodimer 
to the plasma membrane, and the light subunit is the transporter. 
HATs are involved in human pathologies like aminoacidurias, tumor 
growth and invasion or autism. Beside this relevance the structural 
information concerning interactions between heavy and light subunits 
of HATs is very scarce. A low resolution model of human 4F2hc/
LAT2 heterodimer, revealed that the extracellular domain of the heavy 
subunit 4F2hc interacts with LAT2 covering almost completely the 
extracellular face of the transporter. The precise characterization of 
the interactions between 4F2hc and the corresponding light subunit, 
would help to understand the role of the heavy subunit in the amino 
acid transport cycle catalyzed by the light subunit. However, a global 
structural picture at high-resolution of a HAT is lacking.
The key objective of this work is to determine the structure of a 
vertebrate HAT by cryo-EM at subnanometric-resolution. v4F2hc/
LAT1 was selected as the more stable metazoan HAT from a panel 
of 24 targets. Moreover, this complex is functional, showing amino 
acid uptake activity in Pichia cells. Preliminary 3D reconstructions 
of v4F2hc/LAT1 from cryo-EM images, indicate the presence of a 
well-defi ned bilobular complex, fi tting the atomic structure of human 
4F2hc ectodomain with the smallest density. The optimization of 
vitrifi cation conditions, together with the automatic data acquisition 
using microscopes equipped with a K2 direct electron detector, will 
pave the way for a high-resolution structure of v4F2hc/LAT1.
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Chromosome condensation and segregation are key processes 
during cell division. In Bacillus subtilis, chromosome segregation 
is dependent on the interaction between the protein ParB and the 
centromere-like sequence parS [1]. It has been shown that ParB is 
able to condense DNA molecules in a parS-independent manner[2], 
linking DNA condensation and chromosome segregation. Our recent 
results revealed the existence of an additional non-specific DNA 
binding domain and dimerization site located at the C-terminal 
domain (CTD), and Magnetic tweezers (MT) experiments provided 
evidence for the role of this locus in ParB-dependent condensation. 
However, MT experiments were not able to resolve if condensation 
is dependent on dimerization between remote DNA regions through 
the CTDs or due to CTD-dependent unspecific DNA binding. To 
overcome this, we developed an instrument combining Lateral MT 
and TIRF microscopy which allows us manipulating single DNA 
molecules under a controlled force [3], while we visualize the binding 
of fluorescently-labeled proteins. We have studied the unspecific (un)
binding of labeled ParB, showing fast exchange kinetics. Preliminary 
experiments co-incubating fluorescently-labeled CTDs with ParB 
when preventing CTD non-specific binding suggests that DNA 
condensation relies on dimerization between CTDs. These results will 
be confirmed by additional assays with mutants in the DNA binding 
region of the CTD. Overall, these experiments will provide direct 
evidence for the mechanisms and stoichiometry of ParB-dependent 
condensation.
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On the turning away: extension of β-turn 
classification
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The classical secondary structures are composed of α-helices and 
β-strands connected by coil. Two other repetitive structures also 
exist, namely the PolyProline II and the β-turns. These last have been 
characterized by a hydrogen bond between N-H and C=O of residues 
i and i+3 by Venkatachalam[1]. He also characterized the fi rst β-turn 
types. Later novel turns were defi ned, some being discarded, leading 
to a fi nal collection of type I, I’, II, II’, IV, VIa1, VIa2, VIb, and VIII 
β-turns. Turns that do not fi t any of the above criteria are classifi ed as 
type IV[2]. β-turn IV, i.e. the miscellaneous category, represents near 
1/3rd of β-turn residues in protein structure, and is the second most 
frequent β -turn. An automatic clustering approach based on the rules 
of β-turn type assignment was designed to search for recurrent new 
turns inside this miscellaneous type. A comparison with related studies 
and amino acid sequence over- and underrepresentation was performed 
underlying interesting features.
Diff erent non-redundant dataset of protein structures were taken from 
low to higher redundancy to analyse potential bias of the dataset (none 
was found). From these datasets, were taken only the type IV β-turns 
encoded as their series of central dihedral angles. A specifi c clustering 
approach was designed to cluster type IV β-turns by using the classical 
rule, allowing +/- 30° for all angles, with the exception of one at +/-45° 
for the defi ned values. The clustering derived from Self-Organizing 
Maps (SOM, without diff usion between the clusters)[3]. The training was 
carried out in 2 successive parts; the fi rst one limited the potential bias of 
initialization, and the second refi ned the clustering by using the specifi c 
rules for β-turn types. The type IV β-turns were selected from a dataset D. 
Thus, each dataset was associated with T type IV β-turns.
Surprisingly, with 10 diff erent datasets, the unsupervised training was 
highly robust, producing always the same four major clusters (with 
negligible variation). These types, named IV1, IV2, IV3 and IV4, represent 
half of the type IV β-turns, and are more frequent that many established 
ones. Figure 1 shows a direct comparison of the two most frequent new 
turns with their closest relatives underlying their relationship but also their 
diff erences. Type IV1, is in the neighbourhood of type II but with very 
diff erent amino acid composition, while IV2 is close to type VIII with 
related amino acid content. Types IV3 and IV4 are in the same dihedral 
angle region than frequent β-turn type I, but with distinct dihedral angle 
values.
Comparisons with the previous alternative classifi cation proposed by 
Efi mov[4] and Thornton’s group[5] emphasized the uniqueness of the 
approach. Notably, the most frequent new turn (type IV1 β-turn) was not 
highlighted, although it is the 5th most occurring turn (including type 
IVmiscβ-turns (including rest of type IV β-turns). Only the type IV2 
β-turns were previously included[6].
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PipY is the cyanobacterial member of the intriguing and universally 
distributed COG0325 protein family. The genes for PipY and for the 
cyanobacterial nitrogen regulator PipX form a bicistronic operon (Labella 
et al., Front Microbiol 2017; 8:1244). As a fi rst step towards characterizing 
PipX-PipY functional interactions, we produced pure PipY, showing that 
it is a monomer (gel fi ltration) and that it hosts pyridoxal phosphate (PLP; 
inferred from the absorption spectrum) which slowly dissociates from it. 
Incubation of aged PipY with PLP revealed a KD

PLP~30 μM. Reaction with 
D-cycloserine refl ected very low affi  nity of PipY for this PLP-targeting 
antibiotic. PipY crystal structures (~1.9 Å) in PLP-bound and apo forms 
showed the modifi ed TIM barrel that characterizes the fold type III PLP 
enzymes. Unlike these enzymes, PipY was single-domain and monomeric, 
and lacked residues that are crucial for catalysis. The high exposure of the 
PLP, its modest affi  nity for the protein, and the conformational changes 
associated with PLP dissociation support a role of PipY in vitamin B6 
homeostasis, possibly as a PLP provider for PLP-dependent enzymes. 
Our detailed structural data make of PipY a structural paradigm for the 
COG0325 gene family, as shown by comparison with the reported structure 
of the yeast ortholog and with the PDB-deposited structures of three 
bacterial COG0325 proteins. Our fi ndings, together with earlier data for 
the E. coli ortholog YggS, support a non-enzymatic role for COG0325 
proteins. Present mutagenesis results shed light on disease causation by 
missense mutations found in PROSC (the human PipY ortholog) in patients 
with vitamin B6-dependent epilepsy.
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The dUTPase (Dut) enzymes prevent the misincorporation of uracil into the 
DNA and are encoded by almost all free-living organisms and some viruses. 
We have previously showed that phage-encoded trimeric Duts mediates the 
Staphylococcus aureus pathogenicity island (SaPIs) transfer by interacting 
to the SaPI-encoded repressor Stl, proposing that these Duts are regulatory 
proteins. Some S. aureus phages encode structurally unrelated dimeric 
Duts instead trimeric Duts. Surprisingly, a recent work, has involved one 
of these predicted dimeric Duts in the transfer of SaPIs by interacting with 
the same Stl repressor. With the aim of decipher the molecular basis of SaPI 
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induction by dimeric Duts and to compare with the mechanism reported for 
trimeric Duts, we examined the SaPI mobilization capacity of dimeric Duts 
in vivo as well as its binding capacity to Stl repressor in vitro. We analyzed 
the eff ect of the dUTP in the Stl-Dut interaction, and fi nally, we solved the 
3-D structure by X-ray crystallography of several dimeric Duts in diff erent 
activation states.
Our results show that dimeric and trimeric Duts from S. aureus phages 
present a striking parallelism in the mechanism of SaPI mobilization. These 
similarities would confi rm the role of dUTP as new nucleotide with second 
messenger function. However, some diff erences suggest peculiarities in the 
molecular mechanism of Stl recognition and binding for each type of Duts. 
Our results support the idea that the signalling role of the Dut proteins is an 
important force driving evolution and speciation.
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Developing strategies to improve the catalytic effi  ciency of enzymes for 
industrial applications is a long-standing goal in biotechnology. Although 
several methods based on sequence alteration are currently in place, 
improving enzymes in an eff ective and economically feasible manner is 
still a challenge. Here, we propose Ancestral Sequence Reconstruction 
(ASR) as a viable method for reconstructing enzymes with improved 
capabilities with biotechnological and industrial applications. This 
technique reconstructs enzymes from extinct organisms that lived in the 
harsh environments of ancient Earth, which are akin to some industrial 
settings. Here we resurrect an ancestral bacterial endoglucanase from 
the late Archean eon (~2800 Myr ago). This enzyme is able to hydrolyze 
cellulose with very high effi  ciency in a broad range of temperature 
and pH conditions as well as using diff erent cellulosic substrates. The 
ancestral cellulase shows specifi c activity several times higher than that 
of contemporary commercial cellulases, and also shows a remarkable 
synergy in combination with other enzymes for lignocellulosic biomass 
degradation, as well as when integrated into a bacterial cellulosome.
Our results demonstrate ASR as a general technique for enzyme design.
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Bacillus subtilis is endowed with a non-homologous end joining (NHEJ) 
system constituted by the DNA-binding Ku homodimer that recruits the 
dedicated DNA Ligase D (BsuLigD) to double-stranded DNA broken 
ends. BsuLigD is a bimodular enzyme with a N-terminal ATP-dependent 
DNA ligase domain fused to a C-terminal Archaea-Eukaryotic Primase 
(AEP) domain. The AEP module confers polymerization activity, with 
a preferential insertion of ribonucleotides, and the capacity to promote 
realignment of the template and primer strands during elongation of 

mispaired 3´ ends, biochemical signatures that agree with its proposed 
function in NHEJ. These two intrinsic activities, polymerization and ligase, 
allow the enzyme to fi ll the short gaps that can arise after realignment of the 
broken ends and to seal the resulting nicks, contributing to genome stability 
during the stationary phase and germination of spores.
We have recently shown that BsuLigD has an intrinsic 
5´-2-deoxyribose-5-phosphate (5´-dRP) lyase activity located at the 
N-terminus that, in coordination with the polymerization and ligase 
activities, allows effi  cient repair of 2´-deoxyuridine-containing DNA in an 
in vitro reconstituted Base Excision Repair (BER) reaction. The ability of 
BsuLigD to perform the three steps required in BER (nucleotide insertion, 
5´-dRP removal and fi nal sealing), together with the joint participation 
of BsuLigD with the spore specifi c AP endonuclease Nfo in conferring 
spore resistance to ultra-high vacuum desiccation suggests that BsuLigD 
is crucial to perform BER in vivo. We have demonstrated the presence 
of the 5´-dRP lyase activity also in an ortholog of the distantly related 
bacterium Pseudomonas aeruginosa, making our results extrapolable to 
other bacterial LigDs.
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Protein misfolding, which include the formation of amyloid fi bers, 
insoluble aggregates resistant to degradation, are related to a large number 
of diff erent diseases, mostly neurodegenerative. In this work, hen egg 
white lysozyme has been used as model of fi bril formation because it is a 
good characterized protein with ability to form this kind of aggregates if 
it is exposed to extreme conditions. The use of well-known proteins that 
have an easily-controlled aggregation process could help to elucidate the 
aggregation process implicated in many of those degenerative diseases. 
Usually, the in vitro studies are done in a diluted medium, and the action 
of the protein at these concentrations diff ers from what happens inside the 
cell, mainly because the internal concentration is crowded by numerous 
macromolecules. The purpose of this research is to prove what occurs 
to a protein when it forms amyloid aggregates in a crowded medium by 
diff erent agents (Dextran 40, Dextran 70 and Ficol 70) and at diff erent 
crowder concentrations (5%, 10% and 20%). In order to characterize what 
happens with lysozyme when it is forced to form this kind of aggregates, 
the infrared spectroscopy has been used not only because it is a useful 
technique for this kind of studies, but also due to the fact that its analysis 
time is short, little quantity of protein is needed and also this technique 
has a high sensitivity to β structures which characterize the amyloid fi bers.
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Life on Earth is extremely diverse, as organisms had to adapt to a panoply 
of diff erent environmental niches. There are several mechanisms by which 
organisms grow in the absence of oxygen, one of which is the dissimilatory 
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reduction of sulfate to sulfi de, performed by sulfate reducing prokaryotes 
(SRP). However, the molecular mechanisms involved in this respiratory 
process were incompletely understood, particularly for the reduction of 
sulfi te. This critical reaction is performed by DsrAB, a widespread enzyme 
also involved in other dissimilatory sulfur metabolisms. Using in vitro 
assays with an archaeal DsrAB, supported with genetic experiments in a 
bacterial system, we show that the product of sulfi te reduction by DsrAB is 
a protein-based trisulfi de, in which a sulfi te-derived sulfur is bridging two 
conserved cysteines of DsrC. Physiological studies also reveal that sulfate 
reduction rates are determined by cellular levels of DsrC.
In conclusion, we have demonstrated, for the fi rst time, that the soluble 
process accomplished by DsrAB and DsrC is coupled to the generation 
of a pH gradient driven by the membrane complex DsrMKJOP, in which 
the four-electron reduction of the DsrC trisulfi de is coupled to energy 
conservation [1]. This also means that the dissimilatory sulfate reduction 
pathway comprises four steps, and not three as previously assumed.
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Aryl-alcohol oxidase (AAO) is a fungal fl avoprotein secreted as part of a 
ligninolytic enzyme armory that feeds peroxidases with H2O2 during natural 
wood decay[1]. AAO oxidizes aromatic alcohols with broad specifi city 
and high enantioselectivity, an inviting mechanism for organic synthesis 
processes like the resolution of pure enantiomers from racemic mixtures. 
Unfortunately, activity on quiral secondary alcohols is only residual in the 
wild type enzyme secreted by Pleurotus eryngii [2]. In the past years we 
developed a reliable directed evolution platform to engineer and fi ne-tune 
the AAO in Saccharomyces cerevisiae. Heterologous functional expression 
in yeast was achieved after fusing AAO to chimeric signal peptides while 
a high-throughput screening assay was designed to screen AAO mutant 
libraries[3][4]. A highly soluble, stable and active AAO variant from the 
evolution campaign for secretion was used as blueprint to evolve activity 
for secondary alcohols. First, a saturation mutagenesis library at some 
hot-spot residues at the catalytic site[2] was constructed and screened 
with 4-methoxy-α-methylbenzyl alcohol, delivering several mutants with 
improved oxidation against the secondary alcohol. Successive evolutionary 
strategies comprised the creation of focused mutagenic libraries targeting 
structural sequence blocks and the DNA shuffl  ing of the best variants. To 
polish the eff ects of the 10 identifi ed benefi cial mutations, an in vivo site 
directed recombination library was created so that the diff erent substitutions 
and their counterpart reversions were tested in a combinatorial way. 
Ultimately, the performance of the fi nal AAO variant 7A9 showed up to 
800-fold improvement in the initially negligible oxidation of the chiral 
alcohol after accumulating 5 new mutations.
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Cyclic ADP-ribose (cADPR) is a calcium regulator involved in many 
physiopathological processes. Its turnover is believed to occur by 
glycohydrolysis to ADP-ribose, but mammalian ADPRibaseMn acts 
as a (weak) cADPR phosphohydrolase. This prompted us to look for 
engineered variants of ADPRibaseMn preferentially active on the 
phosphoanhydride linkage of cADPR. Residues F37, L196, D250, 
V252, C253 and T279 were tested by mutagenesis. The quadruple 
mutant F37A+L196F+V252A+C253G (AFAG) showed a highly 
altered pattern of specifi city in the desired direction. Substrates of 
native ADPRibaseMn were, in order of specifi city constant (kcat/KM; 
M-1s-1): ADP-ribose (590,000), FAD (550,000), CDP-choline (120,000), 
CDP-glycerol (65,000), CDP-ethanolamine (46,000), Ap2A (35,000), 
2´,3´-cAMP (25,000), NADH (21,000), NAD (20,000), cADPR 
(4,000), NADP (3,500), and NAADP (1,500). In strong contrast, kcat/KM 
values of AFAG-ADPRibaseMn were: cADPR (90,000), CDP-glycerol 
(3,900), CDP-choline (3,500), CDP-ethanolamine (1,700), FAD 
(1,600), 2´,3´-cAMP (1,300), ADP-ribose (1,100), NAD (630), NADH 
(470), Ap2A (420), NADP (<50), and NAADP (<50). This represents 
a 23-fold increase of kcat/KM for cADPR and a 17–530-fold decrease 
for the other substrates, portraying the engineered enzyme as a specifi c 
cADPRPase, with a kcat/KM for cADPR 20–200-fold higher than for any 
other substrate, and at least 1,800-fold higher than for NAADP, another 
calcium regulator related to cADPR. The AFAG mutations aff ect amino 
acids probably not involved in enzyme mechanism but in substrate 
binding and orientation.
We suggest that cADPRPase, by cell transfection, or the AFAG mutations, 
by genome editing, may be useful to study cADPR function by eliciting 
its depletion.
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To promote cell viability, eukaryotic cells have developed regulated 
pathways to maintain a fi ne balance between protein synthesis, folding, 
traffi  cking and degradation (proteostasis). Disruption of this homeostasis 
network may lead to the onset of pathologies such as cancer or 
neurodegenerative disorders. Therefore, cells count on several strategies 
to remove and prevent accumulation and aggregation of potentially toxic 
proteins, such as the ubiquitin-proteasome system (UPS) and autophagy. 
Three types of autophagy have been described so far: chaperone-mediated 
autophagy (CMA), micro- and macroautophagy, where the chaperone Hsp/
Hsc70 has a central role in all of them. In macroautophagy, Hsp/Hsc70, 
in collaboration with other partners (CHIP, BAG3, HspB8, p62), forms 
a complex that recognizes, ubiquitinates and delivers aggregate-prone 
proteins towards special locations in cells (aggresomes). Here, such proteins 
are engulfed in double membrane vesicles called autophagosomes that 
subsequently fuse with lysosomes for their degradation. Since this system 
is quite relevant for the removal of protein aggregates, macroautophagy 
is attracting the attention as a potential therapeutic target in diseases 
characterized by the accumulation of misfolded and aggregated proteins 
(Parkinson, Alzheimer and Huntington diseases, ALS).
This work focuses on the biochemical and structural characterization of 
the Hsp70-containing macroautophagy complex. First, we have cloned, 
expressed and purifi ed some of the proteins involved in the formation of 
the complex: Hsp70, CHIP, BAG3 and HspB8. Then, we are reconstituting 
in vitro all the potentially relevant subcomplexes and studying them by 
electron microscopy. This, in combination with other biochemical and 
computational approaches, will provide relevant insights to understand 
how the macroautophagy machinery works.
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The Amino Acid-Polyamine-Organocation (APC) is a big family of 
secondary transporters that play essential roles in nutrient uptake, 
neurotransmitter recycling, ionic homeostasis and regulation of cell 
volume. L-type Amino Acid Transporters (LAT) is a subfamily of APC that 
exchange amino acids through the plasma membrane. Many LAT family 
members, the Heteromeric Amino acid Transporters (HATs), function as 
heterodimers with a heavy subunit and they are expressed in all human 
tissues. Indeed, the light subunit is the actual transporter which homologues 
could be traced to prokaryotes. The relevance of HATs is highlighted by 
their role in several pathologies as inherited aminoacidurias cystinuria and 
lysinuric protein intolerance, cancer and autism spectrum disorder.
There are a few crystal structures solved of APC family members. 
Here we present the fi rst 3D structure of this family in inward facing 
conformation with substrate and also the fi rst crystal structure from LAT 
subfamily. First, we solved the structure of the bacterial Alanine Serine 
Cysteine Transporter (BasC) at 2.9 Å resolution by X-ray crystallography 
in apo inward-facing conformation. It is a prokaryotic LAT member that 
shares around 28% identity with human LATs. BasC was crystallized 
in complex with a VHH nanobody (NB74) in the space group P41212. 
It contains 12 TMs, with TM1 and TM6 each with a central unwound 
segment, in a LeuT folding. Moreover, a second crystal structure of 

BasC-NB74 with the amino acid analogue 2-amino-isobutyrate (2-AIB) 
has been solved at 3.4 Å resolution. It shows the position of the substrate 
in the inward facing binding site and suggest the possible residues related 
with the transport mechanism.
The knowledge of these structures will allow going deep in the study 
of the LAT and APC family transport mechanism. Furthermore, this 
understanding can help to develop pharmacological ligands for human 
LAT homologues.
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Nanopore technology applied to the study 
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Antibiotic resistance has become one of the most challenging problems 
in health care. Bacterial conjugation is the main mechanism responsible 
for the dissemination of antibiotic resistance genes. DNA transfer is 
mediated by a membrane-associated macromolecular machinery named 
Type IV secretion system (T4SS). DNA is transferred in complex with 
TrwC, a protein that cleaves the DNA at the origin of transfer and remains 
covalently bound to the 5´ end. Given the large size of TrwC (over 
100 kDa) it is unlikely that this DNA-protein complex could cross the 
secretion channel in a native state. Despite all the biochemical evidence 
supporting this, the mechanism underlying the secretion process is 
unknown.
In this study, TrwC relaxase domain (TrwCr) (32 kDa) has been purifi ed 
and incubated with a 42-mer DNA substrate containing the origin of 
transfer sequence (oriT). After the cleavage reaction, the nucleoprotein 
complex consisting of TrwCr bound to the resulting 30-mer DNA substrate 
was purifi ed to homogeneity. Transfer across the membrane was analysed 
by nanopore technology by pulling DNA-TrwCr complexes through a 
heptameric α-haemolysin pore. The results clearly refl ect diff erent steps 
in a protein unfolding process through the nanopore. This is the fi rst time 
that a protein of this size has been dragged through a α-haemolysin pore. 
However, there is still a high sequence of events that must be analysed, 
although the results clearly indicate that the nucleoprotein complex is 
easily unfolded. These novel fi ndings make the new nanopore technology 
an exceptional model tool to study the diff erent transfer steps associated to 
a biological secretion system.
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Twist and induce: Dissecting the link between 
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The trimeric staphylococcal phage-encoded dUTPases (Duts) are 
signalling molecules that induce the cycle of some Staphylococcal 
pathogenicity islands (SaPIs) by binding to the SaPI-coded Stl repressor. 
To perform this regulatory role, these Duts require of an extra motif VI, 
as well as the Dut conserved motifs IV and V. Although the apo Dut form 
is required to interact with the Stl repressor, usually only those Duts with 
normal enzymatic activity induce the SaPI cycle. To understand this link 
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between the enzymatic activities and inducing capacities, we analysed the 
structural, biochemical and physiological characteristics of the Dut80α 
D95E mutant, which loses the SaPI cycle induction capacity despite 
retaining the enzymatic activity. Asp95 is located at the threefold central 
channel of the trimeric Dut where it is chelating a divalent ion. Here, 
using state-of the-art techniques, we demonstrate that D95E mutation has 
an epistatic eff ect on the motifs involved in Stl binding. Thus, ion binding 
in the central channel correlates with the capacity of motif V to twist 
and order in the SaPI-inducing disposition, while the tip of motif VI is 
disturbed. These alterations in turn reduce the affi  nity for the Stl repressor 
and the capacity to induce the SaPI cycle.
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a new piece to the synaptic puzzle
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Cells release a huge number of membrane vesicles into the extracellular 
environment that mediate cell to cell communication in a myriad of 
biological processes, including neuronal communication. Numerous 
proteins are recruited to the presynaptic space to execute a highly 
controlled mechanism, resulting in the liberation of neurotransmitters. 
Central components of the process are the SNARE proteins which fold 
into a stable four-helix bundle that brings together vesicle and plasma 
membranes.
Rabphilin3A is a membrane traffi  cking protein involved in the 
Ca2+-dependent regulation of secretory vesicle exocytosis in neurons 
and neuroendocrine. Its C-terminal domain consists of tandem C2 
domains that are responsible for the Ca2+- and phospholipid-dependent 
membrane binding specifi city of the protein and also participate in other 
protein-protein interactions. In particular, the C2B domain has been shown 
to interact with the SNARE protein SNAP25 to regulate the docking step 
of dense core vesicles in PC12 cells and to limit the re-priming of new 
vesicles during synaptic depression recovery in embryonic hippocampal 
neurons [1,2,3].
In this study we report the crystal structures of Rph3A C2B-SNAP25 
and C2B-PIP2complexes revealing two diff erent contact interfaces. 
These data together with previous structural and functional evidences[4] 

suggest that Rph3A might adopt a specifi c PIP2-dependent conformation 
at the membrane that facilitates the interaction not only with SNAP25 
molecules but also with the SNARE complex, providing a plausible 
model to explain how Rph3A C2B might regulate diff erent steps in the 
vesicle fusion process[5].
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Pseudomonas aeruginosa displays a newly described diol synthase (DS) 
metabolic pathway for the synthesis of oxylipins from long-chain fatty 
acids. Oxylipins are a class of hydroxylated fatty acids known for its 
biotechnological applications as emulsifying agents with antibacterial 
and antifungal properties. The DS pathway is the result of two enzymes, 
which act sequentially and independently, designated as FadCCPs with 
diff erent functions and identifi ed in P. aeruginosa species so far. DS 
activity proceeds through the dioxygenation of oleic acid as preferered 
substrate by the 10S-DOX (dioxygenase) enzyme to release hydroperoxide 
10-H(P)OME (10S)-hydroxy-(8E)-octadecenoic acid, followed by 
conversion of the hydroperoxide intermediate into 7,10-DiHOME 
(7S,10S)-dihydroxy-(8E)-octadecenoic acid by the 7,10-DS enzyme 
((7S,10S) hydroperoxide diol synthase). In previous work, the recombinant 
expression of both enzymes was optimized in E. coli and here; a complete 
characterization of these each singular enzyme has been performed. Both 
DS enzymes displayed similar behavior: 10S-DOX presented 30ºC, pH at 
9 as optimal and conserved a 60% of activity at 40ºC, whereas 7,10-DS 
shows 35ºC and pH 8 as optimal conditions, being less resistant at high 
temperatures. Finally, 7,10-DS was the limiting step of the reaction as 
the Km values are double than 10S-DOX when they were assayed in the 
optimal conditions for the DS pathway.
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SUMO is a ubiquitin-like(UbL) protein modifi er which is conserved 
among eukaryotes and is essential for the regulation of processes such 
as DNA damage repair, transcription, DNA replication and mitosis. UbL 
modifi cation of proteins occurs via a specifi c enzymatic cascade formed 
by the crosstalk between the E1-activating enzyme, the E2-conjugating 
enzyme and the E3-ligase. An essential discrimination step in all UbL 
modifi ers corresponds to the interaction between E1 and E2 enzymes, 
which is mediated by the recruitment of the E2 to the UFD domain 
(Ubiquitin-Fold Domain) of the E1 enzyme. To gain insights in the 
properties of this interface, we have solved the crystal structures of the 
complex between E1 UFD domain and E2 in human and Arabidopsis 
thaliana. Comparing the structures of the complex with yeast reveals three 
alternative UFD platforms that interact with a conserved E2. Comparative 
sequence analysis of the E1 UFD domain indicates that the E2 binding 
region has been conserved across phylogenetic closely related species, 
in which higher sequence conservation can be found in the E2 binding 
region than in the entire UFD domain. These distinctive strategies for 
E1-E2 interactions through the UFD domain might be the consequence of 
a high selective pressure to ensure specifi city of each modifi er conjugation 
system.
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The RNA binding protein Mip6, a novel cellular 
partner of Mex67 export factor with implications 
in mRNA export
Nada Mohamad, Jeronimo Bravo Sicilia
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Nuclear export of messenger ribonucleic acid (mRNA) is a complex and 
essential process for a correct gene expression in all eukaryotic cells. 
The export of mRNA through the nuclear pore complex depends mostly 
on the crosstalk and coordination of several proteins forming what is 
known as mRNPs (messenger ribonucleoproteins) that play dynamic, 
interconnecting roles in the diff erent mRNA biogenesis steps such as 
pre-mRNA processing, stability, and export.
One key protein in this process is Mex67, conserved from yeast to humans, 
is the major messenger RNA exporter also involved in ribosomal RNA 
export. Mex67 interacts with Mtr2 to form an evolutionary conserved 
heterodimer essential for proper mRNA export and subsequently the 
survival of the cell. Mex67 have been studied for many years, however due 
to the complexity and interconnectivity of the diff erent processes in mRNA 
biogenesis, there is yet to uncover many details on the dynamics of the 
process and the crosstalk between Mex67 and its many partners.
Using a combination of biochemical, biophysical, and structural analysis, 
we characterize the interaction between Mex67 and a novel partner protein 
called Mip6 (Mex67 interacting protein 6). However, little is known about 
the structure or function of Mip6 and its paralogue Pes4 thus understanding 
these proteins/complexes in terms of structure and function,and what 
role they plays in mRNA export is crucial for a clear picture and better 
understanding of mRNA export signalling pathway. Subsequent in vivo 
yeast assays led us to hypothesize a role of Mip6 as an adaptor protein for 
Mex67 in nuclear export especially upon stress.
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Cytochrome c550 (Cc550) is an extrinsic component in the luminal side of 
photosystem II (PSII) in some groups of photosynthetic organisms. Although 
Cc550 contains a c-type heme cofactor, a redox function within PSII has not 
been established. Cc550 is present in cyanobacteria as well as in eukaryotic 
algae from the red photosynthetic lineage, which includes diatoms. 
However, the protein is absent in the green lineage, which comprises green 
algae and plants. In the diatom alga Phaeodactylum tricornutum, Cc550 
is mostly obtained from the soluble cell extract and shows a low affi  nity 
for the PSII complex. In addition, immunoelectron microscopy analysis 
indicates that Cc550 is mainly located in the thylakoid domain but also in 
the pyrenoid of the chloroplast. The purifi ed protein appears to be truncated 
in the last hydrophobic residues of the C-terminal, as deduced by MS 
analysis and the comparison with the gene sequence. The truncated species 
is obtained both from the soluble and membrane-extracted cell fractions, 
no intact protein being purifi ed in any case. Cc550 seems to be modifi ed 
at a post-translational level as the gene is appropriately transcribed. 
Similar truncated forms were observed in another diatom (Chaetoceros 
gracilis) as well as in other eukaryotic algae (Nannochloropsis gaditana, 
Isochrysis galbana) from the photosynthetic red lineage. Interestingly, in 
cyanobacteria it has been described that the C-terminus of Cc550 forms a 

hydrophobic fi nger involved in the interaction with PSII. Thus, our results 
indicate a specifi c protein modifi cation resulting in a decreased affi  nity of 
Cc550 towards the PSII complex, maybe related to a higher PSII turnover or 
to new alternative functions of the heme protein.
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Mitochondrial DNA (mtDNA) is compacted into nucleoprotein structures 
called nucleoids. Compaction of human mtDNA (h-mtDNA) relies on 
transcription factor A (TFAM or mtTFA) whereas in yeast (S. cerevisiae) 
mtDNA is compacted by Abf2p. Both proteins have additional and 
diff erent activities: TFAM is a transcription factor whereas Abf2p has been 
related to DNA recombination. They both contain two HMG box domains 
arranged in tandem, yet they diff er in additional motifs that underlie 
protein-specifi c DNA binding mechanisms. Despite their diff erences, they 
both induce a similar U-turn on the DNA. On the other hand, human and 
yeast genomes are dissimilar. H-mtDNA is a circular molecule of 16.5 
kbp with few intergenic sequences and asymmetric GC content in strands, 
while y-mtDNA is a 85 kbp linear molecule with extensive intergenic 
non-coding regions and rich in poly-adenine (poly-A) tracts. The diff erent 
sequence contents endow diff erent structural and topological properties on 
the DNAs and thus may impose diff erent regulation strategies on DNA 
compaction. For Abf2p, the A-tracts impose a DNA structure directed 
protein positioning that potentially regulates global nucleoid architecture 
and thus mtDNA transactions via a protein-DNA structural dialogue. We 
will present insights into the molecular basis of mtDNA compaction based 
on the analysis of these distantly-related proteins and their complexes with 
DNA. Additionally, we explore U-turns and poly-A-tracts as components 
of general strategies in mtDNA compaction across species.
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Pathological mutations can aff ect binding affi  nity or change the specifi city 
of a protein-protein interaction (PPI). However, estimating the eff ects of a 
given mutation on a PPI is extremely challenging. Modulating PPIs with 
small molecules is a long sought strategy in drug discovery. The major 
diffi  culties are i) the lack of available structures for the majority of PPIs 
in human, ii) the absence of natural cavities in protein-protein interfaces 
that could be used to identify small molecules as in standard enzyme 
inhibitor discovery, and iii) how a small molecule can compete with a 
large protein interface. We have developed a strategy for identifying small 
molecule inhibitors of PPIs when complex structure is not available, based 
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on the integration of molecular dynamics with Amber for the generation 
of transient cavities, FPocket for the identifi cation of such cavities, and 
computational docking calculations and hot-spot predictions with pyDock 
to select the best cavities for PPI inhibition.
We aim to apply this methodology to known pathological mutations from 
Humsavar and ClinVar databases that aff ect PPIs. There are very few 
experimental data for the eff ect on binding affi  nity of these mutations 
(according to SKEMPI database). Thus, in order to estimate this eff ect, 
we initially mapped these mutations on protein-protein complex structures 
included in the Protein-Protein Docking Benchmark 5 (formed by 
complexes with available structure for the complex as well as for the 
unbound components). The eff ect of these mutations on binding affi  nity is 
predicted with mCSM, pyDock and FoldX. Then, for the protein-protein 
interactions that are stabilized by pathological mutations, we will test on 
the unbound components of the Docking Benchmark the identifi cation 
of cavities suitable to fi nd possible small molecule inhibitors. We will 
extend this test to a set of predicted pathological mutations obtained from 
gnomAD database.
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Tannerella forsythia is a dysbiotic member of the human oral microbiome 
that inhabits periodontal pockets and contributes to chronic periodontitis. 
To counteract endopeptidases from the host or microbial competitors, T. 
forsythia possesses a serpin-type proteinase inhibitor called miropin. While 
serpins from animals, plants, and viruses have been widely studied, those 
from prokaryotes have received limited attention. We found that similarly 
to a snap-trap, the protein transits from a metastable native form to a 
relaxed triggered or induced form after cleavage of a reactive-site target 
bond in an exposed reactive-center loop. The prey peptidase becomes 
covalently attached to the inhibitor, is dragged 75Å apart, and is irreversibly 
inhibited. This coincides with a large conformational rearrangement of 
miropin, which inserts the segment upstream of the cleavage site as an 
extra β-strand in a central β-sheet. Standard serpins possess a single target 
bond and inhibit selected endopeptidases of particular specifi city and 
class. In contrast, miropin blocks many serine and cysteine endopeptidases 
of disparate architecture and substrate specifi city owing to several 
potential target bonds within the reactive-center loop and to plasticity in 
accommodating extra β-strands of variable length. Phylogenetic studies 
revealed a patchy distribution of bacterial serpins, incompatible with a 
vertical descent model. This fi nding suggests that miropin was acquired 
from the host through horizontal gene transfer, perhaps facilitated by T. 
forsythia’s long and intimate association with the human gingiva.
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Mitochondrial DNA (mtDNA) is compacted into nucleoprotein structures 
called nucleoids. Compaction of human mtDNA (h-mtDNA) relies on 
transcription factor A (TFAM or mtTFA) whereas in yeast (S. cerevisiae) 
mtDNA is compacted by Abf2p. Both proteins have additional and 
diff erent activities: TFAM is a transcription factor whereas Abf2p has been 
related to DNA recombination. They both contain two HMG box domains 
arranged in tandem, yet they diff er in additional motifs that underlie 
protein-specifi c DNA binding mechanisms. Despite their diff erences, they 
both induce a similar U-turn on the DNA. On the other hand, human and 
yeast genomes are dissimilar. H-mtDNA is a circular molecule of 16.5 kbp 
with few intergenic sequences and asymmetric GC content in strands, while 
y-mtDNA is a 85 kbp linear molecule with intergenic non-coding regions 
and rich in poly-adenine (poly-A) tracts. The diff erent sequence contents 
endow diff erent structural and topological properties on the DNAs and thus 
may impose diff erent regulation strategies on DNA compaction. We will 
present insights into the molecular basis of mtDNA compaction based on 
the analysis of these distantly-related proteins and their complexes with 
DNA, by diff erent in-vitro and in-silico methods.
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Native protein-protein interactions 
in the pulmonary surfactant system
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Pulmonary surfactant is a specialized lipid-protein complex, whose 
essential function is to stabilize the gas exchange surface of the respiratory 
epithelium against physical forces tending to its collapse. Two diff erent 
types of surfactant proteins can be found in this system: the hydrophilic 
SP-A and SP-D, mostly involved in the lung immune defense role of 
surfactant, and the hydrophobic SP-B and SP-C, which are required for the 
surface active properties.
Purifi cation of hydrophobic proteins of surfactant has been traditionally 
performed by extraction with organic solvents, so that potential native 
protein complexes could have been disrupted. We had previously shown 
that, upon solubilization of surfactant membranes with the zwitterionic 
detergent CHAPS, SP-B preserves a supramolecular ring-shaped structure. 
Thus, we also attempted the study of other native protein-protein interactions 
in the surfactant system by diff erent non-denaturing techniques.
Separation of two diff erent fractions of protein complexes from 
detergent-solubilized surfactant was performed by exclusion-size 
chromatography and density gradient centrifugation. Native protein 
complexes were also studied by Blue Native Electrophoresis followed 
by a second dimension electrophoresis in the presence of SDS. Finally, 
co-immunoprecipitation assays revealed the occurrence of SP-B/SP-A 
interactions, whose functional implications could be of crucial importance 
for the proper surfactant activity.
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of the ubiquitilylation of small GTPase Rac1 
mediated by E3 Ubiquitin ligase Hace1
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Cells contain multiple proteolytic systems to carry out the degradation 
process and complex regulatory mechanisms to ensure that the continual 
proteolytic processes are highly selective. In all tissues, the majority of 
intracellular proteins are degraded by the ubiquitin (Ub)–proteasome 
pathway (UPP). The ubiquitylation reaction consists of the covalent 
attachment of ubiquitin, to lysine residues on the target. This involves 
a cascade of transfer reactions between ubiquitin-carrier proteins. The 
key enzyme in the process is the E3 (Ub-protein ligase), because it 
recognizes a specific protein substrate and catalyzes the transfer of 
activated Ub to it. HECT-domain and Ankyrin-repeat Containing 
E3 ubiquitin protein ligase 1 (HACE1) is an E3 Ub ligase with an 
important role in cancer, it has a protective role in tumorigenesis which 
is linked with its ubiquitylation activity. The small GTPase Rac1 is 
a well-established target of the ubiquitin ligase activity of HACE1. 
The poly-ubiquitylation of Rac1 catalyzed by HACE1 targets this 
GTPase to the proteasomal degradation machinery. Rac1 controls 
essential aspects of cell biology and is a direct target of numerous 
bacterial virulence factors. HACE1 is characterized by the presence of 
an amino-terminal domain containing several ankyrin repeats (ANK 
domain) located upstream a middle region (MID domain) and the 
catalytic HECT domain. The structural determination of Hace1 and 
in complex with Rac1 coupled with the reconstitution of the complex 
in artificial membranes will contribute significantly to a better 
understanding of the molecular and functional relationship between the 
tumor-suppressive function of HACE1 and the cell growth-promoting 
activity of Rac1.
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Chimeric proteins tagged with specific 3xHA 
cassettes may present instability and functional 
problems
Sara Saiz-Baggetto, Ester Méndez, Inma Quilis, J.Carlos Igual, 
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Epitope-tagging of proteins has become a widespread technique for the 
analysis of protein function, protein interactions and protein localization 
among others. Tagging of genes by chromosomal integration of PCR 
amplifi ed cassettes is a widely used and fast method to label proteins 
in vivo. Diff erent systems have been developed during years in the 
yeast Saccharomyces cerevisiae. In the present study, we analysed 
systematically a set of yeast proteins that were fused to diff erent tags. 
Analysis of the tagged proteins revealed an unexpected general eff ect 
on protein level when some specifi c tagging module was used. This was 
due in all cases to a destabilization of the proteins and caused a reduced 
protein activity in the cell that was only apparent in particular conditions. 
Therefore, an extremely cautious approach is required when using this 
strategy.
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High resolution cryo-EM structure of the 
chaperonin CCT in complex with its substrate 
mLST8, a key component of the mTOR complex
Jorge Cuéllar1, Takuma Aoba2, Madhura Dhuvale2, Grant Ludlam2, 
M. Teresa Bueno1, Rebecca Plimpton2, Barry Willardson2, José 
María Valpuesta1
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The mechanistic target of rapamycin (mTOR) Ser/Thr kinase (289 kDa) 
forms two multi-protein signaling complexes, identifi ed as mTORC1 
and mTORC2, which are master regulators of cell growth, metabolism, 
survival and autophagy in response to growth factors, nutrients, oxygen 
and stress [1]. As a result, they are involved in many pathological processes 
including cancer, type II diabetes and neuro-degeneration, and both 
represent high-value therapeutic targets. mLST8 is a 37 kDa β-propeller 
protein which, together with mTOR, is a core component of both mTOR 
complexes [2,3].
In a previous work we used Cryo-EM and XL-MS to characterize the 
folding pathway of another remarkable β-propeller protein, G protein 
β-subunit, that is assisted by CCT and its co-chaperone PhLP1 [4]. Given 
that β-propeller proteins are the largest class of CCT substrates, we 
sought to investigate whether they share a common folding mechanism. 
We confi rmed the interaction of mLST8 to CCT and PhLP1 by 
immuno-precipitation (IP) and found strong evidence of the formation of a 
ternary complex. The structural characterization of CCT-mLST8 complex 
by cryo-EM at ≈4 Å resolution shows near-native mLST8 bound deep 
within the CCT cavity interacting with the equatorial domains of CCTα, 
γ and θ subunits. XL-MS experiments confi rm the interaction with at least 
two of these subunits. Surprisingly, the comparison of these results with 
those obtained with Gβ evidence a diff erent folding mechanism between 
the two β-propeller proteins and rules out the existence of a general folding 
mechanism for this family of proteins.
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New insights into substrate binding and catalysis 
in Oceanobacillus iheyensis macrodomain: a 
bacterial macrodomain that reverses protein 
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Macrodomains are ubiquitous and evolutionarily conserved domains 
that recognize or transform ADP-ribose derivatives. In humans, 
they are involved in transcription, X-chromosome inactivation, 
neurodegeneration and modulating PARP1 signaling, making them 
potential targets for therapeutic agents. Unfortunately, some aspects 
related with the substrate binding and catalysis of MacroD-like 
macrodomains still remain unclear. The proposed catalytic mechanism 
requires the presence of three conserved residues. However, mutation 
of the proposed catalytic aspartate does not completely abolish enzyme 
activity, thus only the existence of a diff erent pool of catalytic residues 
or an alternative mechanism may clarify the dilemma. Here, we present 
a functional and structural characterization of a macrodomain from 
the extremely halotolerant-alkaliphilic bacterium Oceanobacillus 
iheyensis, related to hMacroD1/hMacroD2, shedding light on substrate 
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binding and catalysis. The crystal structures of three mutants, and those 
with MES, ADPr or ADP (XALOC beamline), allowed us to identify 
fi ve fi xed water molecules that play a signifi cant role in substrate 
binding. The substrate-induced rigid body closure of the β6–α4 loop 
has two roles: to recognize the pyrophosphate and to drag residue 
Y134 towards the active site for catalysis. Furthermore, mutant D40A 
reveals an additional structural role for the catalytic aspartate through 
the organization of the β3–α1 loop. Besides, this study supports the 
idea that two catalytic mechanisms are possible and that bacterial 
macrodomains are able to reverse mono-ADP-ribosylation from target 
proteins. Finally, a substrate-coordinated water molecule seems to be 
involved in catalysis, being indispensable for the adequate conformation 
of the OAADPr.
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Two alternative crystal forms of human RNase6 
at atomic resolution provide insights into its 
unique secondary catalytic site. Comparison 
with an engineered RNaseA form to identify 
the structural determinants for the substrate 
cleavage pattern
Guillem Prats-Ejarque, Jose A. Blanco, Vivian A. Salazar, 
Mohammed Moussaoui, Victòria M Nogués, Ester Boix
Dpt. Bioquímica i Biologia Molecular, Fac. Biociències, Universitat 
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Human RNase6 is a small cationic protein secreted upon infection 
by monocytes and neutrophils that belongs to the vertebrate RNase A 
superfamily. All family members share a general acid-base catalytic 
mechanism promoted by two conserved histidines (H12/H119 and H15/
H122 in RNaseA and RNase6 respectively). Interestingly, the recently 
solved crystal structure of human RNase6 reveals a secondary active 
site conformed by an additional His pair (His36/His39) unique within 
the family that confers a specifi c RNA cleavage pattern. In particular, 
an enhanced endonuclease activity is observed which facilitates the 
single stranded polynucleotide degradation. We describe here two 
alternative crystal forms of RNase6 bound to phosphate anions together 
with an RNaseA structure bound to two 3’cytidine mononucleotides. 
A structural comparison of the enzyme polynucleotide binding and 
catalytic subsites has been performed using as a reference an engineered 
RNase A mutant, where a phosphate binding site has been transformed 
into a new catalytic site. Kinetic characterization of both RNase6 
and RNaseA mutant forms provides an outline of their mechanism of 
action. The results contribute to unveil how the RNases architecture and 
subsite distribution determine the distinct enzyme substrate binding and 
cleavage patterns within the family.

This work was supported by the Ministerio de Economía y Competitividad 
cofi nanced by FEDER funds (SAF2015-66007-P).
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Mg is an indispensable cation involved in many vital processes 
that include neurotransmission, enzyme activity, proliferation, 
diff erentiation, migration, and apoptosis. Its transport through the 
cellular membranes is mediated by specialized proteins among which 
are the four members of the Cyclin M (CNNM) family of transporters. 
In 2014 a breaktrough study (Hardy et al. Oncogene. 2014) showed 
that CNNMs are also involved in cancer development and progression 
via its association with a three member family of phosphatases called 
PRLs (Phosphatases of Regenerating Liver) (PRL1-3). PRLs are 
considered the most oncogenic of all tyrosine phosphatases as they are 
overexpressed in all kind of tumors, playing a critical role in metastatic 
progression. The association of CNNM with PRL causes an increase in 
the intracellular levels of magnesium in the tumor, thus promoting its 
proliferation and migration.
Here we present the structural basis of the interaction between CNNM2 and 
PRL-1, which involves the regulatory –Bateman- domain of the transporter 
and critical catalytic residues of the phosphatase.
Our crystal structure shows a heterotetrameric complex that consist 
of a disc-like dimer of Bateman modules from CNNM2, bound to 
two independent PRL-1 molecules located at each side of the disk. 
The structure highlights the role of residue D558 from CNNM2 that, 
by entering the catalytic cavity of PRL-1, inhibits the phosphatase 
activity. These data put the flesh on the bones on the molecular 
mechanism by which the CNNM/PRL association increases the 
intracellular levels of magnesium in tumors, and sets the basis for 
the design of drugs that impede the association between these two 
families of proteins. 
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Amino acid availability regulates cellular physiology. The transfer of 
amino acids across the plasma membrane is mediated by specifi c amino 
acid transporters. Among them, the L-amino acid transporters (LATs) 
that belong to the SLC7 family are one of the ten classes of these 
transporters present in humans. The relevance of LATs is highlighted 
by their role in several pathologies as inherited aminoacidurias 
(cystinuria and lysinuric protein intolerance) and autism spectrum 
disorder. Moreover, LAT1 and xCT are overexpressed in tumors and 
system asc (asc1/CD98hc) is considered a pharmacological target for 
schizophrenia because is the major transporter of D-serine in brain. 



97

Barcelona 2017  Posters

Development of pharmacological ligands of LATs has been handicapped 
by the scarce structural information of these transporters. In this regard, 
only atomic structures of the distant APC transporters AdiC (arginine/
agmatine exchanger), GadC (Glutamate/GABA antiporter) and ApcT (a 
proton symporter of neutral amino acids) with low amino acid sequence 
(AAI) identity to human LATs (14-19%), have been solved. To fi ll 
this gap, we searched for prokaryotic LATs (with 26-29% AAI with 
human LATs) with appropriated stability for crystallization trials. To 
do so, GFP-based screening assays were performed in order to study 
expression analysis, detergent solubilization effi  ciencies and detergent 
stability upon purifi cation. Once a suitable candidate for crystallization 
screenings was selected, eff ect of dialysis and lipidic content were 
analyzed for their eff ect on crystallization. Finally, generation and 
selection of specifi c nanobodies as well as their eff ect on protein 
crystallization also reported.
As a result of this strategy we solved the crystal structure of the 
bacterial alanine-serine-cysteine exchanger (BasC) in apo inward-facing 
conformation and in substrate bound inward-facing conformations. 
Solving the atomic structure of the fi rst LAT transporter would help in the 
understanding of the substrate recognition and translocation mechanisms 
of these transporters, key for the identifi cation of highly affi  ne and specifi c 
pharmacological drugs.
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DEAD-box proteins are ubiquitous in nature as they participate in 
virtually all aspects of RNA metabolism of living cells. They harbour 
RNA-dependent ATPase and ATP-dependent double strand-RNA 
unwinding activities in vitro, however, the precise in vivo functions for 
most of them are still largely unknown.
Our group is interested in understanding the contribution of specifi c 
ribosomal proteins and assembly factors to eukaryotic ribosome 
biogenesis, using Saccharomyces cerevisiae as working model. We 
have previously reported that the yeast DEAD-box proteins Dbp6, 
Dbp7 and Dbp9 are required for the processing of 27S precursors of the 
mature 25S rRNA and the biogenesis of 60S ribosomal subunits. Here, 
we report on the purifi cation of recombinant Dbp6, Dbp7 and Dbp9 
proteins from Escherichia coli by affi  nity followed by ion exchange 
chromatography. We have so far demonstrated that the purifi ed proteins 
display RNA-dependent ATPase activity. Alanine mutations at conserved 
residues within motif I of the proteins signifi cantly diminish their in 
vitro ATPase activity and strongly reduce the in vivo functionality of 
the endogenous proteins, thus indicating that ATP hydrolysis is strictly 
required for the biological function of the proteins. We are currently 
optimising the conditions for the ATPase activity assay to accurately 
calculate the kinetic parameters of the enzymes. In parallel, we are 
analysing the in vivo relevance of diff erent domains of the Dbp7 protein 
by site-directed mutagenesis, including specifi c substitutions of single 
conserved residues and truncations at its N- and C-terminal extensions. 
Progress on this approach will be presented.
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Human drug metabolites (HDMs) are the result of the metabolization 
of pharmaceuticals, mostly by liver P450s. For the pharma industry, it 
is paramount to evaluate the toxicity, and activity of these metabolites, 
but unfortunately their chemical synthesis is associated to low yields 
and cumbersome processes [1]. Among most important HDMs, it can be 
found those derivate from propranolol. In other studies, HDMs from 
propranolol were synthesized by engineered bacterial P450s to yield 
a mixture of compounds enriched in desisopropylpropranolol along 
with lower amounts of hydroxylation products 4’-hydroxypropranolol 
and 5’-hydroxyprapranolol (5’-OHP) these latter showing β-receptor 
antagonist activity [2]. Unspecifi c peroxygenases (UPOs; EC 1.11.2.1) 
are considered by many as the generational relief of P450s for many 
selective C-H functionalizations of great interest in organic synthesis. 
Indeed, it has been reported that UPO can transform propranolol into 
5’-OHP with 91% of regioselectivity and 23% of reaction yield [3,4]. In 
our former work and making use of a wide range of directed evolution 
tools, we prepared a platform for the functional expression and 
over-production in yeasts of active and stable UPO mutants [5,6]. Here, we 
have performed a benchmarking of mutants, fi nding the one designed for 
1-naphthol synthesis as the most promising for the production of 5’-OHP 
[7]. Thereafter, three generations of directed evolution were carried out, 
obtaining a mutant (named SoLo) with a single mutation (F191S) that has 
been biochemically and computationally characterized. SoLo presents 
total turnover numbers of 45,000 without the addition of expensive 
antioxidants, presenting a 15-fold improvement compared to the wild 
type UPO and more than 9,000-fold compared to engineered cytochrome 
P450s [2,3].
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The Gram-negative bacterial outer membrane (OM) is a unique bilayer 
that forms an effi  cient permeation barrier to protect the cell from noxious 
compounds. The defi ning characteristic of the OM is its lipid asymmetry, 
with phospholipids comprising the inner leafl et and an outer leafl et 
consisting of lipopolysaccharide. Asymmetry is crucial for OM barrier 
function, and the entropically favourable but deleterious presence of 
phospholipids in the outer leafl et causes susceptibility to many small 
molecules such as antibiotics. OM asymmetry is directly maintained by the 
Mla pathway, a six-component system that is widespread in Gram-negative 
bacteria and is thought to mediate retrograde transport of phospholipids 
from the OM to the cytoplasmic membrane. The OM lipoprotein MlaA 
performs the fi rst step in this process via an unknown mechanism that 
does not require external energy input. Using X-ray crystallography, 
molecular dynamics simulations and in vitro and in vivo functional assays 
we show that, surprisingly, MlaA is a monomeric α-helical OM protein 
that functions as a phospholipid translocation channel. MlaA forms an 
approximately 20 Å thick donut embedded in the inner leafl et of the OM 
with a central, amphipathic pore. This architecture prevents access of inner 
leafl et phospholipids to the pore, but allows outer leafl et phospholipids to 
bind to a ridge surrounding the channel, followed by diff usion towards the 
periplasmic space.
Our data thus reveal that MlaA represents a novel class of lipid transport 
protein that selectively removes outer leafl et phospholipids to help 
maintain the essential barrier function of the bacterial OM. In addition, 
our data suggest that the Mla system is of interest as a target to potentiate 
various antibiotics.
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Characterizing the affinity between Nop7 and 
Erb1 required for PeBoW complex formation in 
ribosome biogenesis
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Ribosome biogenesis is one of the most essential pathways in eukaryotes 
in which numerous groups of proteins participate. One of these complexes 
is the PeBoW complex (in mammals) or Nop7-subcomplex (in yeast). 
The mammalian PeBoW complex, composed of Pes1, Bop1 and WDR12 
(Nop7, Erb1 and Ytm1 in yeast) is critical for the processing of the 32S 
pre-ribosomal RNA. Several studies were carried out to characterize the 
interactions between these proteins. Erb1 is considered to be the core of 
the complex due to the fact that it physically interacts with both, Nop7 
and Ytm1. We have previously described the interaction between Erb1 and 
Ytm1 through their β-propellers domains (Wegrecki et al., 2015). However, 
the association between Nop7 and Erb1 is not clear yet. We characterize 
the heterodimer formed by Nop7 and Erb1 both from Chaetomium 
thermophilum and Saccharomyces cerevisiae expressed at large-scale in 
E. coli (DE3) BL21 CodonPlus (RIPL) and purifi ed using a combination 
of affi  nity and size exclusion chromatography (gel fi ltration). Bio-layer 
Interferometry experiments were used to calculate the binding affi  nity (KD 
values) for the interaction between Nop7 and Erb1. Moreover, it has been 
possible to purify the complex by gel fi ltration. Our data suggest that the 
N-terminal domains both from Nop7 and Erb1 are required for the binding 
and heterodimer complex formation.
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Dengue virus (DENV) infection aff ects millions of people and is becoming 
a major global disease for which there is no specifi c available treatment. 
pep14-23 is a recently designed peptide, based on a conserved segment of 
DENV capsid (C) protein. It inhibits the interaction of DENV C with host 
intracellular lipid droplets (LDs), crucial for viral replication, as well as 
with VLDL [Carvalho et al. (2012) J. Virol. 86:2096; Martins et al. (2012) 
Biochem. J. 444:405; Faustino et al. (2014) Nanomedicine 10:247].
Here we analyzed pep14-23 structure and ability to bind diff erent 
phospholipids, relating the information obtained with the full-length 
DENV C structure and biological activity. Bioinformatics approaches 
were combined with biophysical methods such as circular dichroism, 
tensiometry, NMR and zeta potential measurements [Faustino et al. (2015) 
ACS Chem. Biol. 10:517].
We show that pep14-23 acquires α-helical conformation upon binding to 
negatively-charged phospholipid membranes, displaying an asymmetric 
charge distribution structural arrangement. Structure prediction for the 
N-terminal segment reveals four viable homodimer orientations that 
alternatively shield or expose the DENV C hydrophobic pocket. Taken 
together, these fi ndings suggest a new biological role for the disordered 
N-terminal region, which may function as an autoinhibitory domain 
mediating DENV C interaction with its biological targets.
The results fi t with our current understanding of DENV C and pep14-23 
structure and function, paving the way for similar approaches to 
understanding disordered proteins and improved peptidomimetics drug 
development strategies against DENV and related Flavivirus infections 
[Faustino et al. (2015) ACS Chem. Biol. 10:517; Faustino et al. (2015) Sci. 
Rep., 5:10592].
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Antibodies are perfect examples of macromolecules where molecular 
function dictates their structure. Antigen binding requires precise atomic 
spatial arrangement in the residues of the CDRs of the variable domain. In 
members of Camelidae, special antibodies (HCAb) have antigen binding 
facilitated only by 3 CDR loops from a single variable domain (VHH) of 
each heavy chain. This feature along with their other interesting features like 
small size, thermo-stability and hydrophilicity have made VHH promising 
candidates for therapeutics and diagnostics. Template-based comparative 
modelling is widely used for structure prediction of these domains. As 
expected, the quality of the template infl uences the conformations of the 
models. The use of multiple templates, overlapping or non-overlapping is 
being employed to improve the model quality. To begin with, we performed 
a systematic study of currently available structural information of VHHs. 
In addition to traditional approaches, we analysed local conformations of 
proteins with our own structural alphabet called Protein Blocks (PBs). It 
can approximate the 3D structure information to a 1D sequence of PBs 
with the help of PBs. Next, we present diff erent studies proposing structural 
models of VHHs underlining their diff erences. Finally, with VHH as model 
proteins, we analysed structural models from single and multi-templates.
In our analysis, we have observed that use of multiple templates only 
increases entropy in the local conformations of residues compared to the 
single templates, and are often not associated with best models. We also 
discuss here various factors in structure prediction of VHH from template 
selection to model validation, to enable non-expert users in their choices 
of methodologies.
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Amyloids represent protein fi brils with highly-ordered spatial structure 
that gives them unique physico-chemical properties: resistance to 
treatment with ionic detergents, proteinases and specifi c X-ray diff raction 
pattern. Functional amyloids are widely spread in diff erent species of 
prokaryotes and play diff erent biological roles, from biofi lm formation to 
storage of toxins. We performed bioinformatic and proteomic screenings 
of potentially amyloidogenic proteins in two socially important species 
of Proteobacteria: Escherichia coli and Rhizobium leguminosarum. 
E. coli is a representative of Gammaproteobacteria class, while R. 
leguminosarum belongs to Alphaproteobacteria. Bioinformatic analysis 
demonstrated that proteome of R. leguminosarum has higher content 
of Q/N-rich potentially amyloidogenic protein than E. coli, and both 
proteomes are characterized by very high content of potentially 
amyloidogenic proteins predicted by WALTZ algorithm. Proteomic 
screening of potentially amyloidogenic proteins by recently developed 
PSIA approach revealed 61 detergent-resistant proteins in the proteome 
of E. coli and 54 in R. leguminosarum. The most of these proteins are 
membrane-localized and functionally associated with the virulence of 
these bacteria. Moreover, several proteins identifi ed by bioinformatic 
and proteomic approaches form amyloid-like fi brils. Taking together our 
data show evolutionary conservation of the amyloidogenic properties of 
Proteobacteria proteins and suggest that amyloid formation may play 
important role in the virulence of bacteria.

The work with Rhizobium was supported by the Russian Science Foundation 
(grant No 17-16-01100), the work with Escherichia was supported by the 
grant of the President of Russia (МК-3240.2017.4).
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Resurrected ancestral proteins: The combination 
of high stability and promiscuity
Valeria A. Risso-Dirazar, Sergio Rodriguez-Martinez, Beatriz 
Ibarra-Molero, Jose Manuel Sanchez-Ruiz
Departamento de Quimica Fisica, Facultad de Ciencias University of 
Granada, Granada, ES

We have recently shown that resurrected ancestral proteins may display 
features, such as high stability and promiscuity linked to conformational 
fl exibility, that are convenient for molecular innovation in general and 
for the evolution of new functionalities in particular [Risso et al. “De 
novo active sites for resurrected Precambrian enzymes”. Nat. Commun. 
8, 16113 (2017)]. Here, we report preliminary studies aimed at using 
high-temperature ancestral promiscuity as a starting point for the laboratory 
evolution of new functions.
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Structural studies of the chaperone-mediated 
autophagy’s translocating complex
Lissette Ochoa-Ibarrola1, María del Rosario Fernandez-Fernandez1, 
José María Valpuesta1, Ana María Cuervo2

1Centro Nacional de Biotecnología (CNB-CSIC), Madrid, ES, 2Albert 
Einstein College of Medicine, New York, US

Chaperone-mediated autophagy (CMA) is a selective mechanism for the 
degradation of cytosolic proteins in lysosomes. CMA contributes to the 
removal of altered proteins as part of the cellular quality-control system. 
Cytosolic proteins are identifi ed one-by-one by heat shock cognate 
protein 70 (Hsc70) and delivered to the surface of the lysosome. The 
Hsc70/substrate complex, presumably with the aid of other chaperones 
and co-chaperones, interacts with LAMP2A a lysosomal membrane 
receptor. LAMP2A is a 96 kDa heavily glycosylated membrane protein 
of unknown structure. Upon substrate binding, LAMP2A assembles into 
an oligomeric structure to form the translocation complex (CMA-TC). 
Many aspects of CMA remain to be established, including the structural 
organization of the CMA-TC, aspects of substrate recruitment, binding 
to the receptor and/or translocation. We are working in the structural 
characterization of the CMA-TC using cryo-electron microscopy 
and cryo-electron tomography. For this purpose we have two main 
objectives: a) the purifi cation and structural characterization of both 
the glycosylated and non-glycosylated LAMP2A overexpressed 
in eukaryotic and bacterial systems, respectively. b) the structural 
characterization of the CMA-TC in its native environment using 
vesicles reconstituted from lysosomal membrane extracts in the absence 
and presence of specifi c substrates.
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Fast Folding and slow unfolding of a resurrected 
precambrian protein
Gloria Gamiz-Arco, Valeria Risso, Beatriz Ibarra-Molero, Jose 
Manuel Sanchez-Ruiz
Departamento de Quimica Fisica, Facultad de Ciencias, Universidad 
de Granada, Granada, ES

Ancestral sequence reconstruction has been used during the last twenty 
years to address important problems in molecular evolution. Here, we 
describe the application of this approach to the study the evolution of 
protein folding-unfolding kinetics and report evidence supporting a role of 
the unfolded state ensemble in protein evolution.
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pyDockDNA: Structural and energetic modeling 
of protein-DNA interactions
Luis Ángel Rodríguez-Lumbreras1, Silvia María 
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Protein-DNA interactions are involved in critical cell processes, such 
as transcription, DNA replication, repair and recombination [1], thus 
playing a major role in gene expression and cell cycle regulation. A 
detailed understanding of such interactions at structural and energetic 
level will have important applications in biomedicine, from diagnosis to 
personalized treatment. A major bottleneck is that only a small fraction 
of existing protein-DNA complexes have been structurally characterized, 
and thus experimental approaches need to be complemented by in silico 
experiments. However, few computational docking tools are available 
for the structural prediction of protein-DNA complexes, and in any case, 
more eff orts need to be invested in the description of binding affi  nity and 
specifi city of protein-DNA interactions.
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Here we present pyDockDNA, a protein-DNA docking approach based 
on the pyDock software, which has been successfully applied to the 
structural and energetic characterization of protein-protein complexes [2]. 
The protocol is composed of two steps. The fi rst one is a sampling phase, 
consisting on the generation of 10,000 protein-DNA docking models by 
FTDock [3]. It computes their geometric correlation by using Fast Fourier 
Transform (FFT) algorithms to speed up the sampling of the translational 
space between the two molecules. The second is a scoring phase, in which 
we have explored the capabilities of the diff erent energy terms of the 
scoring function implemented in pyDock to reevaluate the protein-DNA 
docking models generated during the sampling step. We found that a linear 
combination of van der Waals (VDW) and Coulombic electrostatics energy 
terms provides optimal scoring of protein-DNA models.
This new docking and scoring methodology has also been applied to 
decipher the binding specifi city mechanisms of protein-DNA complexes. 
Through in silico mutagenesis on nucleic acids within a protein-DNA 
complex x-ray structure, diff erent models with mutated DNA structures 
were generated. After that, we evaluated their binding energies and 
structural conformations using pyDockDNA to characterize energetic 
signals for diff erent nucleotide sequences. This approach will be extended 
to protein-DNA complexes with unknown structure, by using docking 
models.
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Structural and functional characterization 
of the recombinant form of human SP-BN, 
an antimicrobial saposin in the precursor of 
surfactant protein B
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Biología. Universidad Complutense de Madrid, Madrid, ES

Saposins are a family of small, very stable lipid-interacting proteins with 
a helical-based common fold. One of the most important members is 
surfactant protein B (SP-B), an essential protein for lung function. SP-B 
precursor contains three additional saposin domains. The murine form 
of the N-terminal type B saposin (SP-BN) has been recently shown as 
an antimicrobial protein at low pH, hypothesizing its role in innate host 
defense mechanisms. Here we have characterized the human version of 
SP-BN (hSP-BN) by its recombinant expression in Pichia pastoris. With 
this system the protein is obtained in its soluble conformation, with no 
tags, and in two forms, with and without glycosylation. Since glycosylation 
is predicted in hSP-BN but not in the murine protein, both forms were 
individually purifi ed and characterized. Amino acid composition, 
N-terminal sequencing and mass spectrometry confi rmed the purity and 
integrity of both forms. Structural studies by circular dichroism showed 
identical folding with high content in helical structure and extraordinary 
thermal stability at neutral and acidic pH. The protein also tends to 
oligomerize independently of the pH and the presence of lipids. Not stable 
binding to large unilamellar vesicles (LUVs) was detected but both forms 
were able to destabilize and leak phosphatidylglycerol LUVs at acidic pH. 
With this, we go a step forward to understand the molecular mechanism 
of the antimicrobial activity of SP-BN and the role of glycosylation in the 
human form.
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The atomic structure of distant homologues (AdiC, ApcT and GadC), but 
not prokaryotic or eukaryotic LATs, has been solved. Bacterial asc-like 
was selected for its high stability among 7 LAT targets from extremophile 
organisms (E. Errasti). Bacterial asc-like was an orphan transporter. 
Reconstitution in proteoliposomes resulted in obligatory exchange of 
neutral amino acids with small side chain, including L- and D-serine. These 
properties parallel those of human asc-1, allowing us to rename the protein 
BASC. Upon reconstitution, BASC is a very fast L-ser/ L-ala exchanger 
(turnover rate 10 s-1). BASC has just one cysteine all along its sequence 
and substitution to serine retains signifi cant transport activity (~60%). In the 
same sense, we searching for inhibitors. We have demonstrated that it works 
similarly to human Asc-1 transporter and we are testing some inhibitors to 
improve crystallization results. Functional characterization of BASC mutants 
suggests a good reliability of the generated model. The orphan protein with 
the solved structure is a bacterial LAT transporter with amino acid exchanger 
activity very similar to human Asc-1. The substrate apparent affi  nity from the 
internal site shows a very low affi  nity (mM range) compared to the external 
site (micromolar range). The nanobody used for BASC crystallization does 
not aff ect the transport activity. Preliminary results indicate that the some 
residues in the binding substrate cavity are relevant for transport activity. 
Furthermore, most of them are conserved in human Asc-1 and in the all LAT 
transporters. In all, BASC represents an excellent tool and model to study 
the molecular architecture and mechanisms of transport of the light subunits 
of heteromeric amino acid transporters: i) it is a LAT transporter with 30% 
sequence identity to human LATs, ii) it is a fast transporter even in its Cysless 
variant, and iii) it is a monomer, which facilitates the proper labeling for 
FRET analysis. Understanding of the substrate recognition and translocation 
mechanism of these transporters, key for the identifi cation of highly and 
specifi c pharmacological drugs.
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5-Hydroxymethylfurfural (HMF) is a highly valuable platform chemical 
that can be obtained from biomass-derived carbohydrates. The result 
of three consecutive oxidations of HMF is furan-2,5-dicarboxylic acid 
(FDCA), a promising building block that can be used in polymer industry 
[1]. In recent times, it has been reported the heterologous expression in 
Escherichia coli of a HMF oxidase (HMFO) from Methylovorus sp. strain 
MP688 [2]. The effi  cient conversion of HMF into FDCA is hampered by 
the rather weak oxidation of the intermediate 5-formyl-2-furancarboxylic 
acid (FFCA) by HMFO, an issue that has been tackled by rational design 
introducing substitutions at several positions at the catalytic site [3][4]. To 
unveil the catalytic potential of HMFO in the synthesis of FDCA, we have 
designed a directed evolution platform whereby functional expression in 
E. coli was adapted to a high-throughput format and a reliable colorimetric 
screening assay was developed to screen HMFO mutant libraries. First 
eff orts in library construction are targeting the catalytic pocket by both 
saturation mutagenesis and focused directed evolution techniques.
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Universidad de Granada, Granada, ES

Global suppressor mutations in β-lactamases appear linked to many clinical 
cases of emergence of resistance toward new antibiotics. It is known that 
a global suppressor is a stabilizing mutation that permit the acquisition 
of destabilizing mutations that enhance catalytic effi  ciency toward a new 
substrate. In the case of TEM-1 β-lactamases, M182T mutation is the most 
common global suppressor mutation but exist other mutations described 
in the literature playing the same role. Even though the benefi cial eff ect of 
global suppressors in stability, it is uncommon that more than one mutation 
appear in the same sequence. In fact, from a total of 233 of β-lactamases 
sequences from clinical isolates just 1.5% appear with more than one per 
sequence. In this work, we performed a list of global suppressor mutations 
in β-lactamases and we studied diff erent combinations of these mutations 
in TEM-1 β-lactamase in terms of stability by calorimetry and in terms 
of enzyme activity using diff erent antibiotics by spectrophotometric 
techniques. We also used techniques of molecular and cell biology to try 
to elucidate how can aff ect stability of these variants in the exportation 
process of the protein to the periplasm space.
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H1 is involved in chromatin higher-order structure and gene regulation. 
H1 has a tripartite structure. The central domain is stably folded 
in solution, while the N- and C-terminal domains are intrinsically 
disordered. The terminal domains are encoded by DNA of low sequence 
complexity, and are thus prone to short insertions/deletions. We have 
examined the evolution of the H1.1 to H1.5 gene family from 27 
mammalian species. Multiple sequence alignment has revealed a strong 
preferential conservation of the number and position of basic residues 

among paralogs, suggesting that overall H1 basicity is under a strong 
purifying selection. The presence of a conserved pattern of insertions/
deletions, ancestral to the splitting of mammalian orders, in the N- and 
C-terminal domains of the paralogs, suggests that slippage may have 
favored the rapid divergence of the subtypes and that purifying selection 
has maintained this pattern because it is associated with function. 
Evolutionary analyses have found evidences of positive selection events 
in H1.1, both before and after the radiation mammalian orders. Positive 
selection ancestral to mammalian radiation involved changes at specifi c 
sites that may have contributed to the low relative affi  nity of H1.1 for 
chromatin. More recent episodes of positive selection were detected at 
codon positions encoding amino acids of the C-terminal domain of H1.1, 
which may modulate the folding of the CTD. The detection of putative 
recombination points in H1.1-H1.5 subtypes suggests that this process 
may has been involved in the acquisition of the tripartite H1 structure.
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Rhodopsin molecular analysis provides new 
insights into mammalian adaptation and 
evolution from nocturnal to diurnal vision
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Rhodopsin is the sensory G protein-coupled receptor located in the 
rod photoreceptor cells of the retina that mediates dim light vision. 
Traditionally, diff erent in vitro and in vivo models, like mouse and 
bovine rhodopsins, had been thoroughly used to characterize human 
genetic diseases associated with opsin mutations, although recent 
mounting evidence points to functional diff erences among closely 
related species. Hence, the occurrence of species-specifi c eff ects should 
be seriously considered. We have characterized and compared bovine, 
mouse and human rhodopsins and found diff erences in the retinal 
release rates, mainly between diurnal (human and bovine) and nocturnal 
(mouse) species. We also identifi ed an amino acid position that could 
be important for molecular adaptation to nocturnal (L290) and diurnal 
(I290) niches along terrestrial mammal species. Furthermore, previous 
studies suggested that L290 was positively selected in the branch leading 
to the inferred therian ancestor rhodopsin coinciding with mammalian 
“nocturnal bottleneck” therories.
Now, we experimentally demonstrate that L290I substitution in mouse 
rhodopsin results in a similar retinal release rate to that of bovine and 
human rhodopsins. We propose that the important diff erence among diurnal 
versus noctunal retinal release rates could be related to the variation of light 
instensity perception thorough species and to an evolutionary equilibrium 
between retinal protection under intense light and dark adaptation under 
dim light conditions. In particular, the L290I substitution would have 
played an important role in rhodopsin molecular evolution and adaptation 
as it appears in therian mammals of diff erent phylogenetic branches that 
had independently readapted to diurnal vision.
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Known for their ability to hydrolyse glycosidic linkages, numerous 
retaining glycoside hydrolases (GH) are also able to catalyse 
transglycosylation reaction which can be harnessed for the synthesis 
of complex oligosaccharides. Although in the vast majority of cases 
hydrolysis prevails over transglycosylation reaction, the latter has already 
been increased through mutagenesis and directed evolution experiments. 
However, little is known about the regulation of the balance between both 
activities.
We discover, via crystallographic data and molecular dynamics (MD) 
simulations, potential intermittent water channel connecting the bulk to 
the active site in four GH: a β-glycosidase from family GH1 (Ttβgly), 
a endo-β-agarase from Zobellia galactanivorans (AgaD, GH16), and a 
sialidase (TrSA) and a trans-sialidase (TcTS) from Trypanosoma rangeli 
and cruzi. These observations support the hypothesis that these channels 
could be involved in the hydrolytic activity of glycosidases. Several 
amino acid residues located in the vicinity of these water channels were 
suspected to control water access from the bulk to the channel interior 
and the active site. Mutagenesis of these amino acids was performed 
in order to attempt to increase the transglycosylation/hydrolysis ratio 
balance.
Biochemical characterization of the best mutant showed a 7 to 50-fold 
decrease of hydrolysis compared to the wild type for Ttβgly and AgaD 
respectively, while the transglycosylase activity was improved. MD 
simulations revealed that these modifi cations were correlated with 
greater water dynamics in the corresponding channel. These results 
highlight the importance of internal water dynamics in hydrolases 
catalysis and suggest that modifying the protein internal water dynamics 
could serve as a new rational approach to engineer transglycosylase 
activity in GH.
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DNA breaks are a potentially dangerous form of DNA damage that could 
lead to cell death or cancer. ADP-ribosylation (ADPr) of chromatin 
is an important signal of DNA damage in animal cells for repairing. In 
mammals, this reaction is performed by specialised members of the 
PARP — poly-(ADP-ribose) polymerase — family of enzymes, which are 
activated by a range of DNA strand nicks, breaks and distortions. Here we 
present our study of two diff erent members of the ADPr signalling pathway 
involved in ssDNA-break (SSB) repair, XRCC1 and PARP3.
XRCC1 is a protein that recognises poly-ADPr signal (the product of 
PARP1 and PARP2 activity) and contains three domains that mediate 
interactions with multiple components of the single-strand break repair 
system. Indeed, it acts as a scaff old for Polβ, LigIIIα and end-processing 
factors, like APTX and APLF. The central BRCT domain was described 
previously as the poly-ADPr binding domain. We have now identifi ed the 
residues involved in this binding and characterised new functions for this 
domain that will help to understand its biological relevance.
On the other hand, PARP3 is the most recently characterised member of 
the PARP family, which participates in the repair of chromosomal DNA 
single-strand breaks. It is expected to be involved in a later stage of SSB 
repair than XRCC1. Like structurally related PARP1 and PARP2 enzymes, 
PARP3 contains two highly conserved domains — WGR (Trp-Gly-Arg) 
and Catalytic — connected together by a short 15 amino acid linker 
region. We recently described that PARP3 employs a conserved DNA 
binding interface within the WGR domain to detect ligatable DNA nicks 
with canonical termini. Now, using SAXS measurements of the protein 
in solution, we show that in the absence of DNA, the two domains of 
PARP3 behave as independent entities, but are however rigidifi ed and 

coalesced upon DNA interaction. Thus, the interaction between the 
domains is needed for the allosteric activation of the catalytic domain 
by damaged DNA.
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In the last decades, cell research has evolved from a reductionist to a 
holistic approach, focusing not only on the individual contributions of 
its constituents, but also on the networks that emerge from the sum of 
interactions between proteins, DNA, RNA and small molecules. In this 
context, it would be important to get a detailed understanding of such 
interactions at the molecular level. Under the free energy landscape 
theory, protein-protein binding is a spontaneous process, driven 
by the decrease in the total Gibbs energy of the system. However, 
experimental determination of the thermodynamic magnitudes involved 
in protein-protein binding is a labor intensive and time-consuming 
task. Thus, multiple computational techniques have been developed 
as alternative tools. From a computational perspective, a proper 
characterization of protein-protein interactions requires both, accurate 
force-fi elds and structural models of the interacting proteins. Here, 
we present a method that uses pyDock scoring function to evaluate 
ensembles of interacting partners generated by restrained molecular 
dynamics with Modeller. This approach is in line with the generally 
accepted hypothesis that considers the native state of proteins or 
complexes is not given by a single conformation, but an ensemble of 
closely related conformers. We will show how this method can help to 
enrich the conformational and energy description of binding complexes, 
improving the results obtained in rigid-body protein-protein docking, 
and can also be applied to the prediction of changes in protein binding 
energy upon mutation.
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Membrane coat proteins (MC) are essential for intracellular traffi  c 
and they predominate in the eukaryotic endomembrane system. 
Phylogenetic and comparative genomic analyses have suggested that 
MC proteins arose by duplication and divergence from the traffi  cking 
machinery that was present in the Last Eukaryotic Common Ancestor 
(LECA). The “protocoatomer” hypothesis suggests that these proteins 
share a common ancestor based on structural information. However, 
the MC proteins display a wide variety of forms and a large sequence 
divergence among them, which makes diffi  cult the reconstruction of 
the evolutionary intermediate steps of the MC proteins with the current 
comparison tools based on structural and sequence alignments. We 
previously developed an effi  cient computer program, called MOMA (for 
MOrphing & MAtching) to achieve a fl exible and global comparison of 
protein structures based on matrices of the secondary structure elements 
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(Gutiérrez et al., 2016). We have developed a new methodology to 
evaluate the signifi cance of local structural alignments found with 
MOMA based on comparison of homologous and analogous examples 
and machine learning. Various additional tools are then used to improve 
superposition and the best combination of the local alignments. 
Finally, we propose a new score to calculate the average signifi cance 
of alignments generated with MOMA. Application of our method 
allowed us to confi rm the known relationships previously described in 
the literature and also revealed unexpected new relations among the 
MC proteins. Our results support the evolution of the protocoatomers 
by duplication and divergence, thus reinforcing the proposal that the 
MC proteins have played an important role in the emergence of the 
complexity in eukaryotic cells.

This work was funded by CONICYT PhD fellowship, FONDECYT 1141172 
and CONICYT PIA ACT1408.
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Cortisol-induced Mineralocorticoid Receptor 
Nuclear Translocation and Transactivation
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The enzyme 11β-hydroxysteroid dehydrogenase type 2 (11β-HSD2) has 
an essential role in aldosterone target tissues, conferring aldosterone 
selectivity for the mineralocorticoid receptor (MR) by converting 
11β-hydroxyglucocorticoids to inactive 11-ketosteroids. Congenital 
defi ciency of 11β-HSD2 causes a form of salt-sensitive hypertension 
known as the syndrome of apparent mineralocorticoid excess. The 
disease phenotype, which ranges from mild to severe, correlates 
well with reduction in enzyme activity. Furthermore, polymorphisms 
in the 11b-HSD2 coding gene (HSD11B2) have been linked to high 
blood pressure and salt-sensitivity, major cardiovascular risk factors. 
11b-HSD2 expression is controlled by diff erent factors such as 
cytokines, sex steroids or vasopressin, but post-translational modulation 
of its activity has not been explored. Analysis of 11β-HSD2 sequence 
revealed a consensus site for conjugation of small ubiquitin-related 
modifi er (SUMO) peptide, a major post-translational regulatory event 
in several cellular processes.
Our results demonstrate that 11β-HSD2 is SUMOylated at lysine 266. 
NonSUMOylatable mutant K266R showed slightly higher substrate 
affi  nity and decreased Vmax, but no eff ects on protein stability or 
subcellular localization. Despite mild changes in enzyme activity, 
mutant K266R was unable to prevent cortisol-dependent MR nuclear 
translocation. The same eff ect was achieved by co-expression of 
wild-type 11b-HSD2 with SENP1, a protease that catalyzes SUMO 
deconjugation. In the presence of 11β-HSD2-K266R increased nuclear 
MR localization did not correlate with increased response to cortisol or 
increased recruitment of transcriptional co-regulators. Taken together, 
our data demonstrate that SUMOylation of 11β-HSD2 at residue K266 
controls cortisol-mediated MR nuclear translocation.

P10-65

Structural & functional characterization of plant 
phospholipase Dα
Yani Arhab, Alexandre Noiriel, Abdelkarim Abousalham
ICBMS - Institut de Chimie et Biochimie Moléculaires et 
Supramoléculaires, Villeurbanne, FR

Phospholipase D (PLD, EC 3.1.4.4) is a ubiquitary lipolytic enzyme 
found in prokaryotes (bacteria) and eukaryotes (plants, fungi, animals). 

PLD catalyzes the hydrolysis of the distal phosphodiester bond of 
glycerophospholipids thus forming a free polar head group and phosphatidic 
acid (PA), an important second messenger implicated in numerous cellular 
pathways such as cell proliferation, formation and vesicular traffi  cking, 
transcription, cell survival, and so on. To date, there are no 3D structure 
available for eukaryotic PLDs except a low resolution SAXS model of the 
cabbage PLD2 describing a barrel-shape monomer with loosely structured 
tops. Bacteria’s, plant’s and animal’s PLD have very low sequence identity, 
however PLDs belong to a superfamily in which the proteins share, as a 
common feature, a catalytic site HxKx4D (x is a random residue). This 
catalytic site also named “consensus HKD motif” is duplicated in the 
primary sequence of most of the members of this PLD superfamily. We 
are using the yeast Pichia pastoris, a eukaryotic expression system, to 
overexpress the recombinant PLDα from Arabidopsis thaliana. Here, we 
propose to measure diff erences in PLD activity between the wild-type 
enzyme and the point-mutated one by site-directed mutagenesis. At the 
same time, we are purifying at homogeneity another recombinant plant 
PLDα. A single-step purifi cation protocol allows us to overproduce enough 
protein to conduct a crystallization study.

P10-66

Genomic and structural exploration of microbial 
degradation of algal polysaccharides: from 
marine carbon cycle to blue biotechnology
Gurvan Michel
CNRS, Roscoff Marine Station, Roscoff, FR

Macroalgae dominate the primary production of coastal environments. 
This large biomass is mainly constituted by polysaccharides. But marine 
algal polysaccharides display a huge chemical diversity and greatly diff er 
in composition and structure from their terrestrial counterparts [1]. Several 
algal polysaccharides (e.g. agars, carrageenans, alginates…) are already 
widely used in various industries. To develop novel, high-value products 
from algal biomass, there is an urgent need for specifi c enzymes modifying 
the structure and thus the biological and/or physicochemical properties of 
these biopolymers. The most promising sources of such enzymes are marine 
heterotrophic bacteria which use macroalgae as a source of nutrients. Our 
group is developing Zobellia galactanivorans as a model marine bacterium 
for studying the bioconversion of algal polysaccharides. The sequencing 
of the genome of Z. galactanivorans has confi rmed its huge capacity for 
polysaccharide utilization, with the presence of 141 glycoside hydrolases 
and 72 sulfatases [2]. We have already started to exploit these genomic 
data. Using phylogenetic and comparative genomic approaches, we have 
discovered novel families of enzymes involved in the degradation of algal 
polysaccharides. In depth structural and biochemical analyses of these 
new polysaccharidases have revealed that Z. galactinovorans possesses 
a complex systems to deconstruct the cell wall of red [3] and brown [4] 
algae. Recently using a combination of biochemical, crystallographic, 
transcriptomic and genetic approaches we have also characterized in 
Z. galactanivorans the complete utilization system of a sulfated algal 
polysaccharide [5]. Altogether, these works have enlightened the richness 
of marine bacteria as sources of original enzymes and the necessity to 
combine genomic and classical biochemical approaches to discover these 
enzymatic tools needed for the valorization of algal biomass.

References
[1] Popper, Michel et al. (2011) Annu Rev Plant Biology, 62, 567-590.
[2] Barbeyron et al. (2016) Environ Microbiol, 18, 4610-4627.
[3] Hehemann et al. (2010) 289, 2027-42.Rebuff et et al. (2011) Environ 
Microbiol, 13, 1253-70.
[4] Thomas et al. (2012) Environ Microbiol, 287, 30571-84.; Thomas et al. 
(2013) J Biol Chem, 288, 23021-37.; Labourel et al. (2014) J Biol Chem, 
289, 2027-42.
[5] Ficko-Blean, Préchoux et al. (2017) Nature Commun, accepted.
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P11m-1

Global analysis of the Human-Nipah virus 
protein-protein interactome
Luis Martínez Gil, Natalia Mara Vera-Velasco, Ismael Mingarro
Universidad de Valencia, Burjassot, ES

Nipah virus is an emerging, highly pathogenic, zoonotic virus of 
the paramyxoviridiae family. Human transmission occurs by close 
contact with infected animals, the consumption of contaminated food, 
or, occasionally, via other infected individuals. Currently, we lack 
therapeutic or prophylactic treatments for Nipah virus. To develop 
these agents we must now improve our understanding of the host-virus 
interactions that underpin a productive infection. This aim led us to 
perform the present work, in which we identifi ed (101) human-Nipah 
virus protein-protein interactions (PPIs), most of which (93) are novel. 
This dataset provides a comprehensive view of the host complexes 
that are manipulated by viral proteins. Host targets include the PRP19 
complex which function and the miRNA processing machinery. We 
explored the biologic consequences of the interaction with the PRP19 
complex and found that the Nipah virus W protein is capable of altering 
p53 control and gene expression. We anticipate that these data will help 
in guiding the development of novel interventional strategies to counter 
this emerging viral threat.

P11r-2

The recombinant allergen Ole e 7 assembled 
by proteomics resembled the immunological 
features of the natural allergen from olive pollen
Carmen Oeo-Santos1, Pablo San Segundo-Acosta1, Juan Carlos 
López-Rodríguez1, María Garranzo-Asensio1, Cristina Bueno-Díaz1, 
Laura Martín-Pedraza1, Joaquín Quiralte2, Miguel Blanca3, Sara 
Benedé1, Eva Batanero1, Mayte Villalba1, Rodrigo Barderas1

1Universidad Complutense de Madrid, Madrid, ES, 2Hospital 
Universitario Virgen del Rocío, Sevilla, ES, 3Hospital Regional 
Universitario Carlos Haya, Málaga, ES

Olive tree is one of the main causes of allergy in Mediterranean countries. 
To date, thirteen allergens from olive pollen have been identifi ed. Among 
them, the non-specifi c lipid transfer protein -Ole e 7- is a minor allergen, 
although in those regions with high olive pollen levels such as Andalusia, 
it becomes a major allergen responsible for severe symptoms. Despite its 
clinical importance, the cloning of Ole e 7 has been impossible since the 
late 90’s due to its high polymorphism. In this context, the aim of this work 
consists of determining its whole amino acid sequence for its subsequent 
cloning, expression and characterization.
To this end, nOle e 7 was separated by 2DE-gel electrophoresis and 
stained with colloidal Coomassie Blue, identifying a predominant but 
diff use spot that demonstrated the existence of multiple isoforms of the 
allergen. The most prevalent isoform was in-gel digested with trypsin 
and analyzed by nLC-MS/MS. After assembling of the de novo peptide 
sequences obtained using PEAKS software and the CID and HCD 
fragmentation spectra, we obtained the full-length amino acid sequence 
of Ole e 7. The optimized DNA codon usage codifying for Ole e 7 for its 
production in Pichia pastoris yeast was synthesized and directly used 
to express the recombinant protein after its transformation in KM71H 
P. pastoris yeast strain. We fi nally evaluated the folding and the 
allergenic properties of the purifi ed allergen assembled by proteomics 
in comparison to the natural allergen. We confi rmed by immunological 
and cellular assays that the recombinant protein rendered most of the 
antigenic and allergenic properties of the natural allergen, and thus, 

the recombinant allergen might be used for a more eff ective clinical 
diagnosis of olive pollen sensitized patients.

P11m-3

Hmgb1 partners in prostate epithelial cells 
suggest new functions related to cell growth and 
proliferation
Aida Barreiro Alonso, María Esperanza Cerdán, Esther 
Rodríguez-Belmonte, Mónica Lamas-Maceiras
EXPRELA Group, Centro de Investigacións Científicas Avanzadas 
(CICA), Departamento de Bioloxía Celular e Molecular, Facultade de 
Ciencias, Universidade da Coruña; Biomedical Research Institute A 
Coruña (INIBIC), A Coruña, ES

Hmgb1 is a member of the high mobility group (HMG) B protein 
superfamily and its overexpression has been related to main cancer 
hallmarks, tumor progression, metastasis formation and bad prognosis. 
Besides, Hmgb1 binds DNA, which facilitates chromatin bending, an 
event required for its interaction with proteins engaged in transcription 
and DNA repair. Hmgb1 modulates DNA template accessibility, 
interacts with the general transcriptional machinery or controls the 
activity of specifi c transcriptional factors.The most frequent types 
of cancer are carcinomas, in which epithelial cells lose their normal 
cell-to cell contacts, adopt a mesenchymal morphology and experiment 
a transformation to tumor cells. Protein-protein interactions are 
responsible of cellular signaling and transformation, for this reason the 
identifi cation of protein-protein interactions specifi c of epithelial cells 
is an important scientifi c issue in the understanding of carcinoma origin 
and evolution.
In this work we present a proteomic approach in prostatic epithelial 
cells, PNT2, based on co-immunoprecipitation with Hmgb1 antibody 
and MS identifi cation of partners. The nature and functions of several 
detected Hmgb1-binding proteins are correlated to cancerous processes 
and they show that Hmgb1 not only binds proteins that interact with DNA 
or chromatin proteins, but also with many RNA-interacting proteins. 
Among these, proteins that have functions related to nucleolus, RNA 
splicing and the export of nuclear pre-ribosomes to the cytoplasm. These 
fi nding suggests a general function of Hmgb1 in the control of ribosome 
biogenesis and protein synthesis that would aff ect the proliferative 
capacity of the cells. Results open a new protein panel to be tested as 
potential biomarkers, for diagnosis and progression, in cancers of 
epithelial origin.

This research was supported by Instituto de Salud Carlos III (PI14/01031) 
cofi nanced by FEDER. General support to the laboratory was funded by 
Xunta de Galicia (ED431C2016-012), co-fi nanced by FEDER.

P11-4

Characterization of the specific interacting 
network of TM-containing proteins
Natalia M. Vera-Velasco, Ismael Mingarro, Manuel M. Sánchez del Pino
Departamento de Bioquímica y Biología Molecular; Estructura 
de Recerca Interdisciplinar en Biotecnologia i Biomedicina (ERI 
BIOTECMED), Universitat de València, Burjassot, ES

Membrane proteins play crucial roles in the cell controlling molecular 
traffi  c, facilitating signal transduction or anchoring the cell. Membrane 
proteins are diffi  cult to analyze due to the association with lipids and the 
toxicity caused by an overexpression. A critical step in the biosynthetic 
pathway of the folded membrane protein is the insertion into the lipid 
bilayer. The interaction with the nascent transmembrane segment (TM) is a 
critical determinant in the selection of the insertion mechanism.
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We have developed an experimental procedure to identify proteins 
involved in the post-translational insertion of membrane proteins and the 
characterization of the process. We have used a chimera containing the 
Staphylococcus aureus nuclease followed by the TM of glycophorin A, 
and an affi  nity tag. An identical chimera, lacking the TM, was used as 
control. The protein-protein interactions were stabilized using chemical 
cross-linkers. The cross-linked protein complexes were analyzed by 
LC-MS/MS-SWATH.
The aim of this work is to characterize the interacting network of the 
TM-containing chimera. To achieve this goal, we have used diff erent 
experimental approaches such as gel fi ltration chromatography, subcellular 
fractionation, or cross-linked peptide analysis.
Our results indicate that among the TM-interacting proteins there are 
specifi c chaperones and other proteins involved in the processing and 
maturation of proteins as well as others involved in the membrane 
insertion process. However, the function of some other proteins appears to 
be completely unrelated to protein processing and membrane biogenesis. 
Some of them are involved in protein complexes, and further experiments 
will be required to decipher their role in the context of membrane protein 
biology.

P11-5

Functional validation of epigenetic predictive 
biomarkers for targeted EGFR therapies in NSCLC
Cora Palanca-Ballester1, Ines Pulido2, Agustín Lahoz3, Oscar Juan3, 
Julian Carretero2, Juan Sandoval del Amor1

1Instituto Investigacion Sanitaria La Fe, Valencia, ES, 2Dpt. 
Fisiologia. Universitat de Valencia, Burjassot, ES, 3Unidad de 
Biomarcadores y Medicina de Precisión (UByMP), Instituto 
Investigaciones Sanitarias La Fe, Valencia, ES

Introduction: Lung cancer (LC) is the leading cause of cancer related 
death worldwide and responsible for mortality of 1.7 million people by 
2015. Although signifi cant progress has been made in the comprehension 
of LC biology, survival rates remain very low due to the lack of early 
prediction tools and personalized therapies. Our laboratory has carried out 
high-throughput screening for the identifi cation of epigenetic biomarkers in 
non-small cell lung cancer (NSCLC) using DNA methylation microarrays, 
fi nding that methylation levels in the promoter regions of genes LAD1 
and GRHL2, were associated with the response to EGFR tyrosine kinase 
inhibitors (ITQs).
Materials and methods: We have in vitro validated the functional role 
of these genes and their possible relationship with resistance to ITQs in 
NSCLC cell lines directed by EGFR activating mutations (HCC827 
and HCC4006). In addition, given the relationship of both genes to the 
epithelial phenotype, we studied whether their repression could induce 
EMT (Epithelial-Mesenchymal Transition).
Results: Our results indicate that GRHL2 silencing increases the 
expression of the mesenchymal markers and decreases epithelial markers, 
confi rming that the GRLH2 promoted EMT phenotype is associated with a 
higher resistance to ITQs.
Conclusion: GRHL2 constitutes not only a biomarker for response, but 
also appears as an important modulator EMT.

P11-6

Prediction of drug combinations using 
drug target and protein-protein interaction 
information
Joaquim Aguirre-Plans1, Emre Guney2, Jordi Mestres3, Baldo Oliva1

1Structural Bioinformatics Lab, Department of Experimental and 
Health Science, University Pompeu Fabra, Barcelona, ES, 2Joint 
IRB-BSC-CRG Program in Computational Biology, Institute for 

Research in Biomedicine, Barcelona, ES, 3Systems Pharmacology 
group, Research Program on Biomedical Informatics (GRIB), IMIM 
Hospital del Mar Medical Research Institute and University Pompeu 
Fabra, Barcelona, ES

Drug combinations have become the standard treatments against 
complex diseases, because they are able to tackle compensatory 
signaling pathways that cause drug resistance, and they are often 
associated to synergistic effects. However, most of the computational 
methods to predict drug combinations rely on gene expression 
data before and after drug administration[1], which is scarce. Here, 
we explore the possibilities that drug targets and protein-protein 
interactions provide.
We present three different methods (target-based named dcTargets, 
network-based named dcGUILD and structure-based named 
dcStructure) to predict drug combinations using supervised machine 
learning algorithms. dcTargets uses only drug target information, 
dcGUILD expands this information using the protein-protein 
interaction network[2], and dcStructure is target-independent and uses 
a similarity score of the SMILES of the drugs. We compare the three 
methods and characterize the cases in which it is better to use drug 
target or protein-protein information.
In terms of Area Under the ROC curve values, we observe an increase 
in dcTargets and dcGUILD as we have more drug target information, 
reaching values over 0.9 when we have 9 targets or more. We also 
see that the expansion of the drug target information using dcGUILD 
significantly improves the prediction of drug combinations when the 
targets of the drugs are from unrelated biological processes. Finally, we 
have analyzed the prediction of drug combinations for drugs belonging 
to certain groups of the Anatomical Therapeutic Chemical (ATC) 
classification. The ATC groups that have more drug target information 
show predictions significantly higher than random.

References
[1] Madani Tonekaboni, S.A. et al. (2016). Br. Bioinform.
[2] Guney, E. and Oliva, B. (2012). PLoS One.

P11r-7

Quantitative proteomic and phosphoproteomic 
profiling during the early phase of experimental 
pancreatitis reveals new insights into the disease 
pathogenesis
Violeta García-Hernández1, Carmen Sánchez-Bernal1, Domitille 
Schvartz2, José Julián Calvo-Andrés3, Jean-Charles Sanchez2, Jesús 
Sánchez-Yagüe1

1Department of Biochemistry and Molecular Biology, University 
of Salamanca, IBSAL, Salamanca, ES, 2Translational Biomarker 
Group, Department of Human Protein Sciences, University Medical 
Center, Geneva, CH, 3Department of Physiology and Pharmacology, 
University of Salamanca, IBSAL, Salamanca, ES

Early changes in protein expression and signalling mechanisms that 
modulate the phosphorylation state of proteins during acute pancreatitis 
(AP) might play important roles in the further development of the 
disease. Therefore, we performed a Tandem Mass Tag (TMT) proteomic 
and phosphoproteomic profi ling of the soluble and the whole membrane 
fractions of the rat pancreas during the early phase of experimental AP. 
Such phase was induced by two s.c. injections of 20 μg cerulein (Cer)/kg 
body weight at hourly intervals. Changes in protein expression were 
validated by Western blots, and phosphorylation patterns by Phos-tag 
SDS-PAGE followed by immunoblot. Of the 997 identifi ed proteins, 
353 were signifi cantly diff erent (22, 256 or 55 in both, the soluble or the 
membrane fractions, respectively). Furthermore, the phosphorylation 
levels of 15 phosphosites in 15 phosphoproteins (soluble fraction) 
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and 14 phosphosites in 13 phosphoproteins (membrane fraction) were 
signifi cantly regulated after the Cer treatment. Gene Ontology and 
KEGG PATHWAY analyses revealed that these proteins were implicated 
in molecular mechanisms relevant to AP pathogenesis, including 
vesicle-mediated and protein transport, lysosomal and mitochondrial 
impairment or proteolysis. Numerous metabolic processes were 
downregulated and a remarkable increase in infl ammatory and stress 
responses was also highlighted. Finally, we also analysed the protein 
expression and phosphorylation levels of promising candidates (such 
ATT or fetuin A) in human plasma from patients with post-ERCP AP 
with a view to evaluate its potential application as clinical biomarkers. 
Our results should provide valuable information for unravelling AP 
at the molecular level and may be useful for its clinical management.

Support: FIS(PI15/01156).

P11-8

Metagenomic analysis of solar saltern ponds and 
spring feeding in the peruvian andes
Maria Antonieta Quispe Ricalde1, Pedro Romoacca Hancco1, Paola 
Elorrieta Mamani1, Patricia Salas Recharte1, Ingrid Vera Ferchau1, 
Magaly Villena Tejada1, Pilar Foronda2, Basilio Valladares2

1Universidad Nacional de San Antonio Abad de Cusco, La Laguna, 
ES, 2Universidad de La Laguna, La Laguna, ES

There are several extreme environments in the Peruvian andes and one 
of them is used for salt production within small shallow ponds fi lled with 
hypersaline water from a spring feeding, which come from underground 
halite deposits formation. We focused our study in the description of 
microbiota of both environments, and how this can change in saturated 
environment, with the future perspective to search cultivable microorganism 
with biotechnological potential.
The amplifi cation of V4 16S rRNA hipervariable region was performed 
using Caporaso’s primers following NGS sequencing in four samples 
collected in two diff erent seasons. OTU annotation was performed 
to identify species using the GreenGenes database and the BLAST 
algorithm.
The results showed the microbial community changed from spring 
feeding to solar saltern ponds, increasing archaea microorganism in 
solar saltern ponds in around fi fty percent, while in spring feeding 
the dominant microorganism correspond to bacteriae domain. In both 
cases the study found considerable microdiversity. The results showed 
that the majority of high scoring pairs corresponded to genomes 
of Halobaculum, Haloarcula, Devosia, Halobacteriaceae within 
others and with approximately 19% as uncultured or unclassifi ed 
microorganism.

This study was supported by grants Nº 227-2015-FONDECYT, from 
the “Fondo nacional de desarrollo científi co, tecnológico e innovación 
tecnológica” from Perú.

P11-9

Next generation sequencing in Mendelian 
and Complex diseases
Raquel Rabionet Janssen
Universidad de Barcelona, Barcelona, ES

Next generation sequencing technologies are now a standard in the 
analysis of Mendelian diseases, both for research and diagnostic purposes. 
From the analysis of targeted gene panels in heterogeneous diseases with 
a small number of known genes, to the application of exome, or even 
whole genome, sequencing in cases with higher heterogeneity or when 

the disease cause is not known, Mendelian disorders have benefi ted 
from the application of Next Generation Sequencing technologies. 
The application of Next generation sequencing to complex diseases 
is not so widely implemented, although in some cases it has been able 
to identifi ed genetic factors involved in these kind of disorders. I will 
present our approach towards the identifi cation of novel genes involved 
in Intellectual Disability (following a pipeline for Mendelian diseases) 
and towards the identifi cation of rare variants with an eff ect on complex 
phenotypes such as obsessive compulsive disorder or cancer.

P11-10

Epigenetic disruption of long non-coding RNAs 
in human cancer
Ángel Díaz-Lagares
Hospital Clínico Universitario de Galicia, Santiago de Compostela, ES

Long noncoding RNAs (lncRNAs) are starting to be recognized 
as critical molecules for cellular homeostasis, although only a few 
candidates have so far been characterized. This type of non-coding RNAs 
(>200 nt) are associated with a variety of regulatory functions, including 
chromatin-related roles, splicing control, and transcriptional regulation. 
However, their contribution to the cancer phenotype still needs to be 
well established. Several recent studies have demonstrated that lncRNAs 
are deregulated in cancer by means of epigenetic disruption. This is the 
case of TP53TG1, a p53-induced lncRNA that undergoes cancer-specifi c 
promoter hypermethylation-associated silencing in gastrointestinal tumors. 
This lncRNA is an example of a tumor suppressor lncRNA undergoing an 
epigenetic lesion in cancer that is placed at the crossroads of DNA damage 
and oncogenic pathways. The epigenetic loss of TP53TG1 represents an 
altered event in an lncRNA that is linked to classical tumoral pathways, 
such as p53 signaling, but is also connected to regulatory networks of the 
cancer cell. Importantly, the TP53TG1 hypermethylation in gastrointestinal 
primary tumors has clinical implications for the prognosis of cancer 
patients. Therefore, the analysis of epigenetic marks of lncRNAs, such 
as DNA methylation, could become a valuable clinical biomarker in 
personalized cancer therapy.

P11-11

A novel yeast chromatin enriched fractions, 
yChEFs, approach for chromatin associated 
and RNA-dependent chromatin associated 
proteome analysis
Abel Cuevas-Bermudez, Ana Isabel Garrido-Godino, Verónica 
Martínez-Fernández, Ricardo Oya, Francisco Navarro
Departamento de Biología Experimental-Genética, Facultad de 
Ciencias Experimentales, Universidad de Jaén, Jaén, ES

To identify chromatin associated proteome in Saccharomyces cerevisiae, 
we developed a new approach named yChEFs (yeast Chromatin 
Enriched Fractions), allowing easy, reproducible and scalable recovery of 
proteins associated to the chromatin, bypassing necessity of subcellular 
fractioning and use of zymoliase to obtain spheroplast. This method allows 
isolation of proteins from non-sonicated chromatin which have not been 
previously crosslinked with formaldehyde. By applying yChEFs and mass 
spectrometry we detected about 900 chromatin-bound proteins, many of 
them detected by other previous approaches. In addition, we used this 
combined approach to identify the RNA-dependent chromatin proteome. 
Notably, yChEFs allows identifi cation of weakly or transiently chromatin 
associated proteins.
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P12m-1

CTPR390-488 a biotechnological fluorescent 
nanomolecule that reduces myocardial fibrosis 
through inhibition of TGFβ signaling
Rodrigo Cáceres1, Tatiana Chavez1, Patricia Bolado2, Antonio Aires3, 
Aitziber L. Cortajarena3, Ana V. Villar2

1Universidad Nacional de San Agustín de Arequipa, Arequipa, PE, 
2Instituto de Biomedicina y Biotecnología de Cantabria (IBBTEC), 
CSIC-Universidad de Cantabria, Santander, ES, 3CIC BiomaGUNE, 
Parque Tecnológico de San Sebastián, Donosti, ES

Myocardial fi broblast activation coupled with extracellular matrix 
production is a pathological signature of myocardial fi brosis and is governed 
by the transforming growth factor TGFβ-Smad2/3 signaling. Targeting 
TGFβ itself to reduce pathological fi brosis carries cellular homeostasis 
deregulation with adverse consequences. We sought to determine the 
anti-fi brotic eff ects of 90 kDa heat shock protein (Hsp90) downregulation, 
a chaperone that associates to the TGFβ cascade in this process. To this 
end, we utilize a new biotechnological Hsp90 inhibitor CTPR390-488 
with specifi c Hsp90 ligand binding properties that maintain its chaperon 
activity and a fl uorophore attached to be tracked. Gene and protein 
detections indicated that CTPR390-488 inhibited collagen synthesis, 
ultrastructural analysis indicated that collagen deposition was diminished 
and cell tracking assays showed a decrease in cell motility, similarly to 
fi broblasts from Hsp90aa1 knock out mouse. The anti-fi brotic eff ects of 
CTPR390-488 were associated with TGFβ receptor I–Hsp90 complex 
disruption through in silico studies and phosphorylation assays indicated 
inhibition of Smad2/3 activation. Reduction of the extracellular matrix 
through Hsp90aa1 downregulation or CTPR390-488 action decreased 
fi broblasts motility and diminished the extent of myocardial fi brosis in the 
Ang II fi brotic mouse model. An insight into the role of CTPR390-488 as 
a therapeutic biomarker was proved with plasma measurements indicating 
increasing concentrations of the biomolecule in the mice subjected to 
Ang II infusion. In conclusion, this is the fi rst study to demonstrate that 
a fl uorescent CTPR390-488 blocks collagen expression and motility 
of myocardial TGFβ-activated fi broblasts and ameliorates angiotensin 
II-induced myocardial fi brosis in vivo.

P12-2

Aquaporins in human diseases - promising 
targets for drug development
Graça Soveral
Research Institute for Medicines (iMed.ULisboa), Faculdade de 
Farmácia, Universidade de Lisboa, Lisbon, PT

Aquaporins (AQPs) are membrane channels involved in the bidirectional 
transfer of water and glycerol across cell membranes. The wide tissue 
expression, functional and biological roles have documented the major 
and essential physiological importance of these channels both in health 
and disease. Detecting AQPs expression and function in cells and tissues 
is critical for assessing regulation and screening modulators for the 
development of effi  cient medicines.
We have disclosed inhibition of the aquaglyceroporin AQP3 by gold-based 
compounds and, taking advantage of our unique inhibitors, highlighted the 
relation between AQP3 expression, glycerol permeation across cell membranes 
and cell proliferation. Additional studies focusing on diff erent ligand scaff olds 
established preliminary structure-activity relationships and confi rmed the 

necessity of gold ions to achieve AQP3 inhibition. The mechanism of inhibition 
has been recently described using molecular dynamics, combined with density 
functional theory and electrochemical studies.
The selectivity of gold compounds towards aquaglyceroporins was 
confi rmed by its inhibitory eff ect on AQP7, an aquaglyceroporin largely 
expressed in adipocytes and important in adipose tissue homeostasis 
and obesity. In addition, our recent studies pointed to a role of AQP5 on 
adipocyte cell diff erentiation and its involvement in cell oxidative stress 
response. Interestingly, we have also detected aberrant expression of AQP5 
in pancreatic tumors of high malignancy, suggesting it may be used as a 
biomarker for early diagnosis.
Our studies highlight AQPs as promising drug targets. Modulators with 
confi rmed selectivity represent promising strategies for diagnostic and 
treatment of AQP-related pathologies.

P12r-3

GLUT12 expression and regulation in adipose 
tissue and 3T3-L1 cells and its possible 
implication in obesity
Eva Gil-Iturbe, Rosa Castilla-Madrigal, Xavier Escoté, María Jesús 
Moreno-Aliaga, María Pilar Lostao
University of Navarra. Dept. Nutrition, Food Science and Physiology. 
Nutrition Research Centre, Pamplona, ES

The human facilitative glucose transporter GLUT12 was isolated 
from the breast cancer cell line MCF-7. It is expressed in crude 
membranes of adipose tissue, small intestine and skeletal muscle. 
GLUT12 selectivity is: D-glucose>α-methyl-glucoside (αMG) 
>2-deoxy-glucose>D-galactose>D-fructose. The aim of this work was to 
investigate GLUT12 expression and regulation in the mouse model of 
adipocytes 3T3-L1 cells and in adipose tissue, and its possible implication 
in obesity. For that, we used immunohistochemical and Western blot 
techniques and uptake measurements using radiolabeled sugars.
GLUT12 is expressed in 3T3-L1 cells, where it is functional. Insulin (50nM, 
10min) and TNF-α (10ng/ml, 1h) increases αMG uptake by inducing 
GLUT12 translocation to the membrane, whereas leptin (8nM, 30min) and 
adiponectin (25ng/ml, 30min) decreases GLUT12 activity through GLUT12 
internalization. In addition, 24/48h of hypoxia upregulates GLUT12 
expression. The response of GLUT12 to TNF-α, leptin, adiponectin and 
hypoxia is the opposite to GLUT4. αMG uptake is increased by 1h activation 
of AMPK and inhibition of ERK which is correlated with GLUT12 
translocation to the membrane. GLUT12 is expressed in the perinuclear 
region of adipocytes of lean mice. In obese animal adipose tissue, GLUT12 
expression is decreased compared to lean animals, as it occurs for GLUT4. 
Moreover, in the same samples, AMPK phosphorylation is increased whereas 
ERK and AKT phosphorylation is decreased. This p-AKT reduction suggests 
inhibition of insulin signaling that could be related with the down regulation 
of GLUT12, as demonstrated for GLUT4.
These results demonstrate the expression, functional activity and regulation 
of GLUT12 in adipocytes, opening new perspectives to investigate its 
physiological role.

P12-4

Membrane curvature, lipid geometry and 
electric charge modulate ATG3 binding to lipid 
bilayers and fusion processes in autophagosome 
elongation
Javier H. Hervás, Ane Landajuela, Zuriñe Antón, Anna V. Shnyrova, 
Félix M. Goñi, Alicia Alonso
Instituto Biofisika (CSIC, UPV/EHU) and Departamento de Bioquímica 
y Biología Molecular, Universidad del País Vasco, Leioa, ES
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In the course of autophagosome (AP) formation several AuTophaGy-related 
(ATG) proteins are recruited to the nascent membrane. Among them, the 
LC3 ubiquitin-like system (ATG3, ATG7 and LC3) enables LC3 binding 
to phosphatidylethanolamine (PE) as an essential step in fusion events 
during AP growth. ATG3, considered a key protein in the movement of LC3 
towards the AP, and precisely its predicted N-terminal α-helix have been 
recently proposed to facilitate LC3/GABARAP lipidation in highly curved 
membranes. In this work, we have carried out a biophysical approach of 
ATG3 interaction with membranes. To tackle this aim protein interaction 
with monolayers and vesicles, confocal microscopy and lipid nanotube 
studies have been performed. We have found that ATG3 interacts more 
strongly with negatively-charged phospholipid model membranes than with 
electrically neutral ones, cone-shaped anionic phospholipids (cardiolipin 
and phosphatidic acid) being particularly active in promoting binding. 
Moreover, an increase in membrane curvature facilitates ATG3 recruitment to 
membranes. The positive residues Lys 9 and 11 in the N-terminus amphipatic 
α-helix of ATG3 would be essential in the recognition of phospholipid 
negative moieties. As the lipid composition of the AP is still unknown, these 
results suggest that an accumulation of these anionic and cone-shaped lipids 
might take place in the curved edge of the AP. Moreover ATG3 induces 
membrane aggregation in vitro, which could point out to a more complex 
function of this protein in AP biogenesis. In vitro GABARAP lipidation 
assays suggest that ATG3-membrane interaction could facilitate the lipidation 
of ATG8 homologues. In addition we have also observed that lipid geometry 
and membrane curvature modulate LC3/GABARAP-mediated fusion events.

P12-5

Segregation of cerebroside enriched domains 
through interaction with sphingomyelin or ceramide
Emilio J. González-Ramírez, Alicia Alonso, Felix M. Goñi
Instituto Biofisika (CSIC, UPV/EHU), Leioa, ES

Galactocerebrosides, commonly referred to as cerebrosides (Ceb), are 
common in eukaryotic cell membranes. They constitute a family of 
glycosphingolipids that contain a saccharide head group (galactose, 
glucose) covalently linked to a ceramide via a glycosidic linkage through 
the primary hydroxyl. Cerebrosides and sphingomyelins (SM) are found to 
be highly saturated in natural sources and both share a sphingoid backbone 
but a diff erent headgroup, either a phosphorylcholine (SM) or a mono/
oligosaccharide (Ceb). Ceb can be found in neuronal tissues in the central 
nervous system, in the epithelial cells of the small intestine and colon and 
in the granular layer of the skin epidermis, and are proposed to be the main 
components in sphingolipid-rich lipid raft domains. Their hydrogen-bonding 
capability is due to the interaction between the saccharide group and the 
hydroxyl and amide groups of the sphingosine base.
The aim of this study is to explore the formation of segregated cerebroside 
enriched domains through its interaction with other sphingolipids like 
sphingomielyn and ceramide. Natural origin lipids (ox brain) were used. 
The samples were analyzed by diff erential scanning calorimetry, confocal 
microscopy and atomic force micorscopy in order to characterize lipid 
domains in giant unilamellar vesicles and supported lipid bilayers. In general 
Ceb exhibit a much smaller tendency than SM to form bilayers at 37 ºC. The 
presence of typical lamellar-phase lipids (e.g. dioleoyl phosphatidylcholine) 
increases their capacity to form bilayers. Even under these conditions bilayer 
formation is extremely diffi  cult at Ceb proportions above 25 mol%.
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Oxidative stress engage aquaporin modulation 
in cancer cells
Claudia Rodrigues1, Iskra Pezdirc2, Josip Vrancic2, Ana Cipak 
Gasparovic2, Graça Soveral1
1Research Institute for Medicines (iMed.ULisboa), Faculty of 
Pharmacy, Universidade de Lisboa, Lisboa, PT, 2Rudjer Boskovic 
Institute, Zagreb, HR

Aquaporins (AQPs) facilitate water and glycerol permeation through 
membranes. Additionally, some mammalian AQPs were reported to 
transport hydrogen peroxide (H2O2) that can act as second messenger. 
Specifi cally AQP3-facilitated cellular uptake of hydrogen peroxide 
(H2O2) has been considered as a possible mechanism explaining its 
involvement in cell redox status and tumorigenesis. Since AQP3 and 
AQP5 are strongly expressed in cancer tissues, we cloned AQP5 in yeast 
and demonstrated its ability to transport H2O2. This feature was correlated 
with cell sensitivity to acute oxidative stress and improved cell survival 
and resistance in chronic conditions, suggesting a mechanism for its 
involvement in tumorigenesis.
These results prompted us to investigate if aquaporins could contribute 
to growth stimulation in cancer cells, especially in cancer stem cells. 
Oxidative modifi cations of extracellular matrix were introduced to 
mimic tumor microenvironment. Breast cancer stem cells were grown 
on diff erent surfaces and stress conditions to examine changes in 
cellular responses in growth and antioxidative status. By measuring 
GSH levels and Nfr2 expression, we found that cells adapt to changes 
in microenvironment under oxidative stress. To evaluate if possible 
changes in response to oxidative stress are related to changes in 
aquaporin expression, thus contributing to activation of cancer stem 
cells in respect to malignancy, AQP gene expression was assessed on 
diff erent breast cancer cell lines subsequently to a H2O2 stimulus. We 
found a diff erential aquaporin expression pattern depending on tumor 
aggressiveness that was modulated by H2O2, suggesting a potential role 
in tumorigenesis.
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Unraveling aquaporin contribution 
to obesity-induced inflammation in the endocrine 
pancreas
Inês Vieira da Silva1, Leire Méndez-Giménez2, Joana Miranda1, 
Gema Frühbeck2, Amaia Rodríguez2, Graça Soveral1
1Research Institute for Medicines (iMed.ULisboa), Faculty of 
Pharmacy, Universidade de Lisboa, Lisbon, PT, 2Metabolic Research 
Laboratory, Clínica Universidad de Navarra, Pamplona, ES; CIBER 
de Fisiopatología de la Obesidad y Nutrición (CIBEROBN), Instituto 
de Salud Carlos III, Madrid, ES

Aquaporins (AQPs) are membrane channels that facilitate the transport 
of water and/or glycerol through membranes. AQP7, the main 
aquaglyceroporin in RIN-m5F pancreatic β-cells, is tightly involved in 
insulin secretion. AQP12 is intracellularly expressed in these cells and 
was shown upregulated in pancreatitis. We investigated the contribution of 
AQP7 and AQP12 to obesity-induced infl ammation in endocrine pancreas 
using a loss-of-function/gain-of-function strategy. Thus, we assessed 
AQPs expression and function in healthy conditions as well as their 
involvement in cell proliferation and adhesion. In order to investigate the 
implication of these AQPs in infl ammation, variation of their expression 
and of markers of infl ammation (TNFα, IL-1β and IL6) was evaluated 
in diff erent infl ammatory conditions (TNF-α, Insulin and Streptozotocin 
STZ). Preliminary data validated AQP7 as a water and glycerol channel; 
however, since AQP12 is expressed intracellularly, its function was not 
detectable in the plasma membrane. Both AQP7 and AQP12 showed to 
be important for cell proliferation and AQP7 overexpressing cells showed 
improved cell adhesion. From the three experimental infl ammatory 
conditions tested, STZ was chosen to better mimic infl ammation. In this 
condition, while AQP7 mRNA expression levels were not aff ected in 
wild type cells, upregulation of AQP12 and markers of infl ammation was 
observed. In addition, AQP12 overexpressing cells showed much higher 
AQP12 mRNA expression and a slight increase in TNFα, IL-1β and IL-6. 
Instead, in AQP12 silenced cells no AQP12 mRNA was detected though 
TNFα and IL-6 were severely upregulated. These results suggest a role for 
AQP12 in infl ammation.
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Influence of hydrophobic matching on 
transmembrane helix packing in cells
Brayan Grau Argente1, Matti Javanainen2, Maria Jesús 
García-Murria1, Waldemar Kulig2, Ilpo Vattulainen2, 
Ismael Mingarro1, Luis Martínez-Gil1
1Universitat de València, Burjassot, ES, 2Tampere University 
of Technology, Tampere, FI

Folding and packing of membrane proteins are highly infl uenced by 
the lipidic component of the membrane. Here, we explore how the 
hydrophobic mismatch (the matching between the hydrophobic span of a 
TM protein region and the hydrophobic thickness of the lipid membrane 
around the protein) infl uences transmembrane (TM) helix packing in 
a cellular environment. Using a ToxRED assay in E. coli and a BiFC in 
human-derived cells complemented by atomistic dynamics simulations we 
analyzed the dimerization of Glycophorin A (GpA) derived TM segments.
We concluded that, biological membranes, can accommodate TM 
homo-dimers with a wide range of hydrophobic lengths. Hydrophobic 
mismatch and its eff ects on dimerization are found to be considerably 
weaker than those previously observed in model membranes, or under in 
vitro conditions, indicating that biological membranes can adapt to structural 
deformations through compensatory mechanisms that emerge from their 
complex structure and composition. Results based on atomistic simulations 
support this view, as they reveal that GpA dimers remain stable, despite of 
a poor hydrophobic match, using mechanisms based on dimer tilting or 
local membrane thickness perturbations. Furthermore, hetero-dimers with 
large length disparity between their monomers are also tolerated in cells, 
and the conclusions that one can draw are essentially similar to those found 
with homo-dimers. However, large diff erences between TM helices length 
hinder the dimer/monomer equilibrium, confi rming that, hydrophobic 
mismatch has, nonetheless, biologically relevant eff ects on helix packing 
in vivo.
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New anti-tumor therapy in ovarian cancer
Mielu LM1, Hortigüela R1, Fajardo-Delgado D1, Crespo-Barreda 
A1, Acebo P1, Clemente M2, Pintos C2, García-Jiménez C3, 
Sanchez-Gómez P4, De la Vieja A5
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Majadahonda, ES, 5Endocrine Tumors Unit. UFIEC (ISCIII)/ 
CiberOnc, Majadahonda, ES

Introduction: Ovarian cancer is the most lethal gynecological malignancy. 
Early diagnosis has a survival rate of 90%. Unfortunately, more than 70% of 
cases are diagnosed when the cancer has already metastasized, and survival 
rates do not exceed 30% in these cases. The sodium iodide symporter 
(NIS) mediates active transport of iodide into the thyroid, salivary gland, 
lactating mammary gland and stomach. Our group has demonstrated that 
NIS is expressed in ovarian surface epithelium and is overexpressed in 
human epithelial ovarian cancer, establishing NIS as a tumor marker. The 
aim of this study is to determine whether overexpression of NIS in ovarian 
cancer can be used to test radioiodide therapy (RAI) in ovarian tumors.
Materials and Methods: Diff erent ovarian cancer cell lines were injected 
into the fl anks and ovaries of nude mice. Tumor growth was monitored by 
measurements with caliber and IVIS. The expression of NIS in tumors was 
analyzed by diff erent molecular biology techniques.
Results: PCR and Western Blot show NIS expression in both in vitro 
cancer cells and in vivo with xenotransplanted cells in animal models. 
Immunofl uorescence and immunohistochemistry show that NIS expression 
occurs in plasma membrane, and iodide uptake assays show that the 
expression of NIS in plasma membrane is functional. We also show that 

ovarian NIS expression is infl uenced by estrous cycle stage in rats when 
estrogen levels are high, establishing a possible regulatory mechanism: the 
cooperation of estrogen receptor a and paired box 8.
Conclusion: NIS overexpression in ovarian cancer can be a great tool 
to test RAI eff ectivity and therapeutic doses. The high expression levels 
are correlated with worse prognosis pointing NIS as a future therapeutic 
approach in treatment of ovarian cancer.
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Cysteine modification of the glycine 
transporter GlyT2
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Glycine transporter GlyT2 is a transmembrane protein located in presynaptic 
neurons of the caudal areas of the central nervous system. The transporter 
introduces glycine from the synaptic cleft into the neurons trough 
cotransport with three sodium ions and one chloride ion. GlyT2 is involved 
in the termination of the inhibitory glycinergic transmission and its activity 
constitutes the main source of glycine for synaptic vesicle refi lling. Mutations 
in the human GlyT2 gen (SLC6A5) have been detected in hyperekplexia 
patients. Hyperekplexia (OMIM 149400) is a rare neurological disorder 
caused by disruption of glycinergic neurotransmission characterized by a 
pathological startle refl ex. The disease may cause severe respiratory problems 
or even sudden death due to neonatal hypertonia. Dissecting the causes of 
inactivity of GlyT2 mutants may allow therapeutic approaches. The traffi  c 
or activity of GlyT2 can be modulated by postraductional modifi cations 
such as palmitoylation. In this report, we demonstrate the acylation of 
GlyT2 both in rat neuronal tissue and in COS7 cells using two diff erent 
approaches: immunoprecipitation-acyl biotin exchange (IP-ABE) and acyl 
resin-assisted capture (ACYL-RAC) assays. We have characterized diff erent 
GlyT2 cysteine mutants, which have been generated based on bioinformatics 
predictions of palmitoylation in order to identify the palmitoylated residues 
of GlyT2. Data obtained from this characterization suggest that two of the six 
predicted cysteines could be targets of palmitoylation.

P12r-11

Experimental validation of the molecular 
interactions between GlyT2 and the selective 
inhibitor ALX1393
Cristina Benito Muñoz1, Almudena Perona2, Enrique Núñez1, 
Carmen Aragón3, Beatriz López Corcuera3
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Madrid, Madrid, ES

High affi  nity glycine transporters GlyT1 and GlyT2 belong to the solute carrier 
6 (SLC6) family of sodium and chloride-dependent transporters and have 
been associated to the pathogenesis of nervous system disorders, including 
schizophrenia, pain, epilepsy, breathing disorders and hyperekplexia. They 



110

Posters FEBS3+

remove the neurotransmitter glycine from the synaptic cleft promoting the 
termination of the glycinergic signal and regulate extracellular concentrations 
of glycine providing novel therapeutic targets for neurological disorders. 
ALX1393 is a specifi c GlyT2 inhibitor studied in animal models of pain 
demonstrating clear analgesic eff ects and minimal side eff ects. GlyT2 three 
dimensional structure has been modeled by homology with the crystal 
structure of the Drosophila melanogaster dopamine transporter (dDAT) to 
study the molecular determinants and to identifi ed the key residues involved 
in the ALX1393 binding. The ligand establishes contact with residues present 
in transmembrane domains 1, 3, 6 and 8 and may block the alternating access 
transport mechanism of GlyT2. That best fi t ALX1393-docking pose has 
been experimentally validated by using substitution GlyT2 mutants.
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Brain aquaporins expression play a role in the 
hydrocephalus condition associated with hypoxia 
and aging
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Background: AQP1 expressed in choroid plexus epithelial cells, and AQP4 
present in ependymal cells bordering the intraventricular compartments, 
glial limiting membranes and mainly abundant in pericapillary astrocytes 
foot processes, have been proposed to play an important role in the 
cerebrospinal fl uid (CSF) production and therefore, might have an important 
role on the hydrocephalus development. The fi nding that expression of 
some AQPs is up- regulated by exposure of animals to low oxygen tension 
(10% O2), led us to propose that brain AQPs overexpression may occur 
during hypoxic events yielding an increment on the rate of CSF production 
that could be associated with the hydrocephalus onset.
Material and Methods: In the present work we have explored in young 
and aged mice exposed to hypoxia whether expression levels of AQP1 
and AQP4 were aff ected. Choroid plexus, striatum, cortex and ependymal 
tissue were analyzed separately both for mRNA and protein levels; and 
parameters such as intracranial pressure (ICP) values, outfl ow rate of 
CSF and compliance of ventricular surrounding membrane measured by 
intra ventricular recordings in live animals, as well as total ventricular 
volume, measured by resonance magnetic images (RMI), were estimated. 
Additionally, most of experiments have been done using knock out animals 
for AQP1 (AQP1-/-) and AQP4 (AQP4-/-), discerning the role developed by 
brain AQPs on hypoxic and age-related hydrocephalus.
Discussion: We have obtained novel data that demonstrate that upregulation 
of AQP4 expression induced by hypoxia prompt to a mild hydrocephalus 
condition that could even evolve in a considerably worse hydrocephalus 
situation in aged animals.
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Gating mechanism of Aquaporin-5
Andreia Mósca, Graça Soveral
Faculdade de Farmácia, Universidade de Lisboa, Lisbon, PT

Aquaporin-5 (AQP5) is a membrane water channel widely distributed 
in human tissues that was found up-regulated in diff erent tumors and 
considered implicated in carcinogenesis in diff erent organs and systems. 

It is known that AQP5 expression and traffi  cking can be regulated by 
phosphorylation, but whether phosphorylation also regulates channel 
activity and contributes to gating still remains uncertain.
In this work, mechanisms of gating by pH and phosphorylation were 
investigated in AQP5 expressed yeast cells. We observed that AQP5 
does not change its activity by external acidifi cation, but phosphorylation 
makes the AQP5 channel prone to pH sensing, with higher activity at 
physiological pH 7.4. Since phosphorylation occurs intracellularly, one 
may speculate that it is the direct AQP5-phosphorylation that alters protein 
conformation and, in this new conformation, channel widening results 
from deprotonation of residues at pH 7.4.
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Glycine is an inhibitory neurotransmitter in caudal areas of the central 
nervous system. The synaptic action of glycine terminates by Na+ and 
Cl--dependent uptake to the presynaptic terminal and surrounding glial 
cells. The neuronal glycine transporter GlyT2, present in the plasma 
membrane of glycinergic neurons, is involved in synaptic glycine 
recycling by supplying substrate for synaptic vesicle refi lling and further 
reuse. Mutations in the human GlyT2 gene (SLC6A5) causing loss of 
function are the second most common cause of hyperekplexia (OMIM 
149400). Hyperekplexia or startle disease is a rare disorder characterized 
by a pathological startle refl ex that can even cause sudden infant dead 
in some severe cases. Hyperekplexia-associated GlyT2 mutations may 
produce inactive transporters or traffi  cking defects. Oligomer assembly is 
a prerequisite for the export of GlyT2 from the endoplasmic reticulum and 
its subsequent delivery to the plasma membrane. In this work, we used 
models of the 3D structure of GlyT2 by homology with SLC6 templates 
to predict the oligomerization interface involved in the stabilization 
of the quaternary structure of GlyT2. By a combination of native and 
denaturing electrophoresis the transporters appear as multimers stabilized 
by disulfi de bonds and hydrophobic interactions. We are deciphering 
the factors involved in subunit interaction such as membrane lipids or 
protein residues. The cysteines involved in the oligomerization interface 
are being searched by site directed mutagenesis and non-denaturing 
electrophoresis.
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Deciphering the interactions between the 
surface-exposed lipoprotein RcsF and its partners 
in Escherichia coli cell envelope
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The envelope of Gram-negative bacteria, which serves as an interface to the 
external milieu, is essential for cell shape and growth. It is therefore a matter 
of life and death for bacteria to detect when their envelope is perturbed 
and to respond to the infl icted damage in a fast and adequate manner. In 
Escherichia coli, the Rcs phosphorelay responds to outer membrane (OM) 
and peptidoglycan-related stress. This pathway is unique among signal 
transduction systems as it is the only one with an OM component, the 
lipoprotein RcsF, which is necessary for sensing nearly all inducing cues. In 
2014, we published the elegant mechanism by which RcsF senses envelope 
perturbations and triggers the Rcs signaling cascade. We found that, under 
non-stress conditions, RcsF is exported to the cell surface via the assembly 
of complexes with the abundant beta-barrel outer membrane proteins. This 
process spatially separates RcsF from the downstream component of the 
Rcs system, preventing Rcs activation. Under stress conditions, RcsF is not 
exported to the cell surface but remains in the periplasm, where it can reach 
the inner membrane protein IgaA and activate the Rcs.
Here, we will present how RcsF interacts with OmpA, the major porin of 
the OM. Using site-specifi c photo-crosslinking and NMR techniques, we 
have established the zone of interaction between RcsF and OmpA. These 
results allow us to suggest a model of the role of this complex for the stress 
sensor lipoprotein RcsF.
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Mechanism of the synergistic action of 
antimicrobial lung proteins against the respiratory 
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As key components of innate immunity, human host defense antimicrobial 
proteins play a critical role in warding off  invading microbial pathogens. We 
have previously shown that lung surfactant protein A (SP-A) and BN (SP-BN) 
exert a synergistic antimicrobial activity against Klebsiella pneumoniae K2 
in vivo. However, the factors that govern SP-A/SP-BN antimicrobial activity 
are still unclear. The aim of this study was to identify the mechanisms by 
which SP-A and SP-BN act synergistically against K. pneumoniae K2, which 
is resistant to either protein alone. Our results indicated that SP-A/SP-BN 

complex, but not the individual proteins, altered the bacterial ultrastructure. 
SP-A/SP-BN formed pores in the bacterial outer membrane that favor the 
translocation of SP-A and SP-BN to the periplasmic space, where they 
interacted with the inner membrane, inducing its depolarization and fi ssion 
into small vesicles. In vitro studies with model membranes of the inner and 
outer bacterial membranes showed that both SP-A and SP-BN bound to 
lipopolysaccharide-enriched membranes, and SP-A/SP-BN complex induced 
lipid phase separation of these membranes and disrupted membrane packing. 
On the other hand, SP-A/SP-BN complex, but not the proteins alone, induced 
a positive curvature in the inner bacterial membrane that may lead to the 
formation of toroidal pores. Permeabilization studies showed that SP-A/
SP-BN, but not the individual proteins, made both the outer and inner bacterial 
membranes leaky. Taken together, our results indicate that the antimicrobial 
activity of the SP-A/SP-BN complex is related to its capability to alter the 
integrity of outer and inner bacterial membranes.
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Excessive fat accumulation is a major risk factor for the development 
of type 2 diabetes, as well as of other common conditions, including 
cardiovascular disease and certain types of cancer. Here we identify 
a novel mechanism that regulates adiposity based on the activity of 
Diabetes and Obesity-regulated protein DOR/TP53INP2, a modulator 
of autophagy that promotes autophagosome formation. To determine 
whether TP53INP2 is regulated during obesity, we studied its expression 
in subcutaneous and visceral fat in obese and control non-obese human 
subjects. We report that obese subjects showed reduced TP53INP2 mRNA 
levels compared to the control group in both subcutaneous and visceral 
adipose depots. Consequently, a negative correlation was detected 
when plotting TP53INP2 mRNA against BMI values. In keeping with 
this, TP53INP2 ablation in mice caused enhanced adiposity, which was 
characterized by greater cellularity of subcutaneous white adipose tissue 
and an increased expression of master adipogenic genes. The WNT 
signaling pathway plays a well-established role in regulation of adipocyte 
diff erentiation. Stimulation of the pathway, requires relocation of β-catenin 
degradation complex proteins to the late-endosomal compartment in order 
to promote nuclear translocation of β-catenin to repress the expression 
of adipogenic master genes. In human and murine preadipocytes, a 
downregulation of β-catenin levels is a prerequisite in order to initiate 
adipogenesis. Here, we report that TP53INP2 modulates adipogenesis 
through autophagy-dependent sequestration of WNT signalling pathway 
components. As a result, TP53INP2 promotes greater β-catenin levels, 
which induces the transcriptional activity of TCF/LEF transcription factors 
in order to regulate adipogenesis and adipose tissue expandability.
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On the pyrene Ham effect to measure dielectric 
constants of lipid bilayers: controlling the 
distortions from light scattering and Raman from 
aqueous liposome suspensions
Jorge Martins1, Joana Cristo2, Ana Silva2
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Pyrene fl uorescence is suited to study fl uid lipid bilayer biophysics, due to its 
high quantum yield, long lifetime and precise solvatochromic eff ects.[1] The 
properties of pyrene (apolar and rigid bulky group) settle its location as a free 
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molecule within lipid bilayers, allowing obtaining correct information about 
diverse physical-chemical properties of model membranes.[2,3] Hence, its 
location in the ordered section of the methylenic palisade defi nes the values 
of equivalent dielectric constants of lipid bilayers, averaged transversally 
in space (the longest axis of pyrene, ~10 Å) and laterally in time (due to 
the lateral diff usion of pyrene during its excited singlet lifetime, ~150 ns in 
aerated samples). The fl uorescence spectra must be corrected for the spurious 
eff ects of light scattering and Raman from liposome aqueous suspensions 
that aff ects the measurements of fl uorescence intensity at 371 nm (I1) and 
382 nm (I3), besides controlling the as pyrene concentration, that renders the 
fl uorescence measurements self-consistent.[4] Analogous procedure to set up 
a reference plot for pyrene fl uorescence in homogeneous alcohols of known 
dielectric constants at 20 °C is adopted. The regression equation of (I1/I3) vs. 
the dielectric constants of standard alcohols allows retrieving the equivalent 
dielectric constants of fl uid model membranes. If the experimental caveats 
in fl uorescence measurements are not dully fulfi lled, only qualitative 
assessment of bilayer polarity will be attained.[2]
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Hyperekplexia is a rare neuromotor syndrome characterized by hypertonia 
and startle response to trivial tactile or acoustic stimuli. Hyperekplexia is 
caused by defective inhibitory glycinergic neurotransmission and it can 
provoke death in neonates due to cardiorespiratory problems. The neuronal 
glycine transporter GlyT2 is involved in the reuptake of glycine from the 
synaptic cleft and supplies neurotransmitter to the presynaptic glycinergic 
terminal for the maintenance of the quantal glycine content inside synaptic 
vesicles. Some mutations in the human GlyT2 gene (SLC6A5) cause 
presynaptic hyperekplexia. Most GlyT2 mutations causing hyperekplexia 
are autosomal recessive and are responsible for the inactivity of the 
transporter or its absence from the plasma membrane. In the present 
work, we study the intracellular traffi  cking and regulation properties 
of four missense GlyT2 mutants which retain partial activity. By [3H]
glycine transport assays, surface biotynilation and immunocytochemistry 
on heterologous cells expressing the mutant variants we have accurately 
quantifi ed their transport activity and membrane expression. Mutants with 
lower surface expression show a diminished ratio between the mature fully 
glycosylated form and the immature transporter form, in agreement with an 
increased interaction with the chaperone calnexin and reduced association 
with the COP II complex protein Sec24D.
These results demonstrate an altered maturation of these mutant variants 
along the secretory pathway and a probable defect related to the quality 
control in the endoplasmic reticulum. Finally, ubiquitination assays show 
that the variants are degraded by the proteasome to a greater extent as 
compared to the wild type transporter.
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Choline kinase α1 inhibitor EB-3P deregulates 
phosphatidylcholine and cholesterol metabolism
Alberto Sola-Leyva, José M. Jiménez-López, Pablo Ríos-Marco, 
Carmen Marco, Luisa C. López-Cara, María P. Carrasco
University of Granada, Granada, ES

Cancer is characterized by uncontrolled cell growth due to increased 
proliferation and cell capacity to invade adjacent tissues and organs, and 
decreased apoptosis. This disease is currently a major cause of death, often 
due to resistance to chemotherapy, which aims to look for new strategies 
and drugs that eff ectively combat the disease. Choline kinase α (ChoKα) 
is overexpressed in many types of cancers leading to a deregulated 
phosphatidylcholine (PC) metabolism associated with tumor progression. 
Thus, ChoKα has become an attractive target for novel anticancer therapies. 
In addition to participating in the biosynthesis of PC, ChoKα also has other 
functions in regulating cell-signaling pathways. Thus, it has been shown 
that ChoKα downregulation produces attenuation of the mitogen-activated 
protein kinase (MAPK) and PI3K/Akt signaling pathways associated 
with inhibition of cell proliferation. Moreover, ChoKα inhibition induces 
endoplasmic reticulum stress hereby triggering apoptosis.
In the group of ChoKα inhibitors stand out compounds belonging to a new 
series of symmetrical biscationic ChoKα1 inhibitors, represented by the 
quinolinium compound 1,1′-(((ethane-1,2-diylbis(oxy))bis(4,1-phenylene))
bis(methylene))-bis(7-chloro-4-(pyrrolidin-1-yl)quinolinium) bromide 
(EB-3P). In this work, we show that this synthetic compound is able to 
inhibit ChoKα1 activity at low micromolar concentrations showing 
simultaneously an antiproliferative activity in hepatoma HepG2 cells. We 
have also observed that EB-3P aff ects PC biosynthesis and cholesterol 
homeostasis. We investigated the molecular mechanisms underlying the 
EB-3P eff ects, focusing on cell-signaling pathways closely related to PC 
and cholesterol metabolism.

This research was funded by the Andalusian Regional Government 
(P11-CVI-7859). Alberto Sola-Leyva holds a fellowship from the Spanish 
Association Against Cancer (AECC).
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Rabphilin 3A as a paradigm 
of PIP2/Ca2+-dependent membrane interaction
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Rabphilin 3A is a membrane traffi  c protein that contains a tandem 
C2AB-domain located in its C-terminal that is responsible for the 
Ca2+-dependent phospholipid binding and mediates interactions with 
regulatory proteins like SNAP25, CASK, Anexin A4 and Miosin 
V. We report here functional analyses to characterize the molecular 
determinants of the Rabphilin3A interaction with membranes. By using 
Isothermal Titration Calorimetry we have determined the affi  nities and 
thermodynamic properties of these interactions and the results indicate that 
the C2AB domain binds preferentially to membranes containing PIP2 and 
phosphatidylserine in the presence of Ca2+. This is an exothermic reaction 
driven mainly by enthalpy changes. Dynamic Light Scattering assays 
have demonstrated that the main aggregation capacity resides in the C2B 
domain. Site-directed mutagenesis of key residues located at the diff erent 
interacting surfaces of the C2AB domain shows that each one plays 
diff erential roles in the tandem. This is due to a collection of conserved 
key functional residues, but at the same time each one possess diff erential 
amino acids that confer them special abilities to interact with the membrane 
and with other proteins.
These fi ndings provide functional explanation about how these domains 
are regulated by a dual-target mechanism and reveal how this family of 
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proteins can employ subtle structural changes to modulate their sensitivity 
and specifi city to various cellular signals.
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The liberation of neurotransmitters to the synaptic space is a deeply 
complex process that needs an accurate control of the vesicles recruitment. 
Numerous proteins are gathered to the presynaptic space and many of 
them share a common structural motif: the C2 domain, which is regulated 
by its ability to bind Ca2+, phospholipids and other proteins, providing 
this domain with the capability to fi ne-tune the broad range of vesicle 
release modes. Rabphilin3A (Rph3A) is a membrane traffi  cking protein 
involved in the Ca2+-dependent regulation of secretory vesicle exocytosis 
in neurons and neuroendocrine cells. In this work, we have used in situ 
protein ligation assay (PLA) to characterize the molecular determinants 
driving the Rph3A-SNAP25 interaction in PC12 cells. We observed that 
these interactions occur both in the cytosol and at the plasma membrane. 
These signals correspond to populations of transport and synaptic 
vesicles that might contain Rph3A-SNAP25 and vesicles docking 
respectively. Furthermore, staining HA-Rph3A and myc-SNAP25 by 
immunofl uorescence demonstrated that both proteins localize as expected. 
Site-directed mutagenesis of important aminoacidic residues located at 
the C2B bottom α-helix as well as two regions of the SNAP25-N helix 
showed that these two motifs are important for the Rabphilin3A-SNAP25 
interaction at the plasma membrane and contribute to explain some of the 
numerous steps and interaction events which take place at the presynaptic 
neuron.
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site in C2 domains
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The C2 domains are protein modules frequently involved in targeting 
proteins to cell membranes. They share a common fold of two 
four-stranded-β-sheets arranged in a compact β-sandwich and surrounded 
by variable loops and helices, whose variations in the aminoacidic 
composition give them the capacity to bind phospholipids in a 
calcium-dependent manner. We have shown for numerous C2 domains 
that they interact with Ca2+, phosphatidylserine and phosphoinositides, 
conferring diff erent functional abilities to dock at the plasma membrane.
Previous work in our laboratory using ITC and FRET has enabled us 
to understand the way the C2 domains of PKCalpha and Rabphilin-3A 
bind to cell membranes. These results suggest that PI(4,5)P2 interacts 
in a Ca2+-dependent manner with the C2A and C2B domains of 
Rabphilin-3A, although high concentrations of the phosphoinositide 
enable these domain to interact with membranes in a Ca2+-independent 

way. Furthermore, substitutions in the key aminoacidic residues interacting 
with the phosphoinositide in PKCalpha, lead to a decrease in the ability 
of the domain to interact with PI(4,5)P2-containing vesicles.These results 
indicate that the phosphoinositide binding site is essential for the PI(4,5)
P2-inducible vesicle aggregation observed in this domain.
Our discovers shed light on how these domains develop structural changes 
to modulate their sensitivity and specifi city to various cellular signals, and 
provide structural and functional description about in what manner, C2 
domains are controlled by a dual-target mechanism.
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As animals develop, the initial simple planar epithelia of embryos must 
be sculpted into complex three-dimensional tissues. Epithelial bending 
is therefore a general principle of all developing systems. Here we use 
diff erent geometrical and biophysical models to analyse three-dimensional 
packing in curved structures. We fi nd that under specifi c circumstances 
tissue bending induces a neighbour exchange along the apico-basal axis 
of epithelial cells. This causes cells participating in these crucial motifs to 
adopt an undescribed geometrical confi guration that we name “scutoids”. 
Strikingly, analyses of diff erent curved tissues and glands confi rm the 
apparition of scutoids during morphogenesis. Using simple geometrical 
and biophysical concepts we are able to predict the emergence of scutoids.
We conclude that the generation of the previously unnoticed scutoids is 
necessary for the bending of the tissue. Our fi ndings pave the way for 
understanding how epithelial structures such as glands and organs are 
formed and maintained.
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The voltage dependent potassium channel Kv1.3 participates in the 
peripheral insulin sensibility. Because the genetic ablation of Kv1.3 triggers 
a lean phenotype this protein has been suggested as a pharmacological 
target for obesity and the associated Type II diabetes. However, this role 
is under intense debate because the Kv1.3 expression in the adipose tissue 
raises controversy. We demonstrated that Kv1.3 mRNA, protein and 
activity are expressed in white adipose tissue from humans and rodents. 
Moreover, other channels such as Kv1.1, Kv1.2, Kv1.4 and Kv1.5 from 
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the same Shaker family are also present. Although the Kv phenotype 
during adipogenesis and upon insulin stimulation is remodeled, Kv1.3 is 
still participating in the insulin-dependent regulation of glucose uptake in 
mature adipocytes. Adipocyte diff erentiation increases the expression of 
Kv1.3, which targets to caveolae by molecular interactions with caveolin 1. 
By using a caveolin 1 defi cient 3T3-L1 adipocyte cell line we demonstrated 
that the localizacion of Kv1.3 in caveolar raft structures is important for a 
proper insulin signaling. Insulin phosphorylates the channel being at the 
onset of the insulin-dependent signaling. However, when Kv1.3 is spatially 
out of these lipid microdomains exhibited an impaired phosphorylation. 
Our data bring light to the putative role of Kv1.3 in the weight gain and 
insulin-dependent responses and points to this channel as a putative target 
for obesity and related disorders.
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The voltage-gated potassium channel Kv7.1 associates with the KCNE1 
β-subunit, generating the slowly activating delayed rectifying potassium 
current (IKs) which participates in the repolarization of cardiac action 
potential. Mutations in either subunit lead to severe cardiac channelopathies 
such as long QT syndrome. While the interaction domains between 
this two proteins and the functional eff ect of KCNE1 onto the channel 
have been widely described, there is still controversy about the specifi c 
intracellular compartment where the assembly of the complex takes place. 
We demonstrate that Kv7.1-KCNE1 complex is not built early at the initial 
stages of the secretory pathway, within the endoplasmic reticulum. Both 
channel subunits can use diff erent routes reaching the plasma membrane. 
Our results indicate that KCNE1 relays on COPII-dependent forward 
traffi  cking machinery while Kv7.1 can alternatively use a non-conventional 
secretory pathway. Upon the formation of the functional complex, Kv7.1 
redirects KCNE1 to the COPII-independent route to the membrane. 
Finally, studies with plasma membrane lawn preparations suggest that 
the oligomeric complex is fully assembled at the cell surface, thereby 
suggesting that the Kv7.1-KCNE1 association takes place in an alternative 
route late in the secretory pathway.
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The SLC28 gene family encodes the human Concentrative Nucleoside 
Transporters (hCNTs), which mediate the nucleosides uptake across 
the plasma membrane. hCNT1 mediates the uptake of pyrimidines, 
hCNT2 transports purines and uridine and hCNT3 is able to transport all 
nucleosides. A clinical case presented a patient with high levels of cytidine 
and uridine in urine. hCNTs do not present a high incidence of genetic 
variability compared to other SoLute Carrier (SLC) families; up to date, 
only 2 SLC28A1 (hCNT1) SNPs (Single Nucleotide Polymorphism) are 
associated with altered protein function. Genotyping revealed three known 
polymorphisms and a novel mutation within the sequence of SLC28A1. 
In silico structural analyses of the polymorphisms and the mutation 
suggested that some electrostatic interactions within the protein structure 
might be impaired in the less common polymorphism R510C and the novel 
mutation R561Q. Then, we addressed the impact of R510C and R561Q on 
the functionality of hCNT1. For this purpose, the variants hCNT1 R510C, 
hCNT1 R561Q and hCNT1 R510C+R561Q were obtained by site-directed 
mutagenesis and cloned. When the expression and activity of the diff erent 
proteins were analyzed, it was found that both hCNT1 R510C and hCNT1 
R561Q activities were reduced compared with hCNT1WT, whereas hCNT1 
R510C+R561Q exhibited no activity. Furthermore, the protein expression 
level and molecular weight patterns diff ered among the variants. Treatment 
of transfected cells with cycloheximide, a protein synthesis inhibitor, and 
MG132, a proteasome inhibitor, suggested that hCNT1 half-life is aff ected 
by both the polymorphism and the mutation. These results indicate that 
the observed mutations in hCNT1 might be responsible for the increased 
urinary levels of uridine and cytidine.
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CD98hc at the crossroad of oxidative stress 
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Sara Cano, Laura Rodríguez de la Ballina, Antonio Zorzano, 
Manuel Palacín
Institute for Research in Biomedicine (IRB Barcelona), Barcelona, ES

The wide variety of disorders associated with the malfunction of amino 
acids (AA) transporters refl ects the relevant roles they fulfi l in human 
physiology. The plasma membrane Heteromeric AA transporters (HATs)
are formed by an ancillary heavy subunit and a catalytic light subunit. 
Specifi cally, CD98hc is the only ubiquitously expressed heavy subunit 
and can be combined with six diff erent light subunits that confer substrate 
specifi city to the heterodimer (xCT, LAT1 and y+LAT2 in wild type 
fi broblasts). CD98hc is at the crossroad between oxidative and nutritional 
stress. On one hand, CD98hc/xCT is required for maintaining suitable 
levels of glutathione, responsible for the cell protection against oxidative 
stress. Therefore, CD98hc defi ciency leads to an accumulation of toxic 
reactive oxygen species, even after β-mercaptoethanol supplementation, 
which protects CD98hc null fi broblasts from ferroptosis. On the other 
hand, the deletion of CD98hc and associated transporters in CD98hc 
null cells induces an AA imbalance, which leads to reduced intracellular 
levels of branched-chain and aromatic amino acids. This limited amino 
acid availability triggers adaptations in i) cell proliferation, ii) cell cycle, 
iii) protein translation and iv) ATP-coupled O2 consumption in CD98hc 
null cells. The fi ndings suggest a strict requirement of CD98hc/LAT1 and 
CD98hc/y+LAT2 in our cell model.
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Background: Liver organotropism of bile acids (BAs) is accounted 
for by specifi c transport systems in parenchymal cells, mainly the 
Na+-taurocholate-cotransporting polypeptide (NTCP) and organic 
anion-transporting polypeptides (OATP), such as OATP1B1 and OATP1B3.
Aim: To investigate the ability of other OATP isoforms, namely OATP2B1 
(in hepatocytes) and OATP1A2 (in cholangiocytes), to transport BAs.
Methods: As an in vitro experimental model, cells stably expressing these 
carriers were developed. OATP cDNAs were amplifi ed from total RNA 
obtained from human liver by RT followed by high fi delity PCR and cloned 
into the lentiviral plasmid pWPI-MCS-V5. Recombinant lentiviruses 
were generated in HEK-293T cells and used to transduce HEK-293 and 
CHO-K1 cells. Expression levels were determined by RT-QPCR and 
carrier subcellular localization was investigated by IF.
Results: Transduction with OATP2B1 or OATP1A2 resulted in 
heterogeneous populations of 47% and 64% of positive EGFP cells, 
respectively, which were further enriched by cell sorting. OATP2B1 and 
OATP1A2 expression was enhanced 100-fold in transduced cells. The 
uptake of estrone-3-sulfate, used as a typical substrate, was increased 
in cells expressing OATP2B1 or OATP1A2 at the plasma membrane. 
This transport was sensitive to specifi c inhibition by mifepristone and 
rifampicin, respectively. OATP2B1 did not mediate BA uptake. In contrast, 
OATP1A2 expression was able to enhance the uptake of cholylglycylamido 
fl uorescein (CGamF), a fl uorescent derivative of glycocholic acid, as 
well as conjugated and non-conjugated BAs, with highest effi  cacy for 
chenodeoxycholic and deoxycholic acids.
Conclusion: OATP1A2, but not OATP2B1, is able to transport BAs, which 
may be involved in the uptake of these compounds by cholangiocytes.
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Nipah virus is an emerging, highly pathogenic, zoonotic enveloped virus 
from the paramyxoviridiae family and has a mortality rate in humans of 
approximately 75%. Virions are often described as virus-only entities with 
no cellular components with the exception of the lipids in their membrane 
envelope. However, advances in genomics and specially in proteomics 
are revealing host proteins in the viral particles. In the case of Nipah 
virus the viral components in the virion have been known for some time. 
Nonetheless, no information has been obtained regarding the cellular 
proteins in the viral particles. To unveil the cellular components that reside 
in the viral particles we produced Virus-Like Particles (VLPs) for Nipah 
virus by expressing F, G and M proteins in human derived cells. The protein 
content of the resulting VLPs was analyzed by mass spectrometry. Our 
results demonstrate the presence of host proteins in Nipah virus virions. 
We also off er a glimpse of the role that these proteins might have in the 

viral life cycle. Furthermore, the quality of the LC-MS/MS identifi cations 
allowed us to estimate the ratios among Nipah virus F, G and M proteins 
and between viral and cellular proteins in the VLPs.
We believe our data contributes signifi cantly to the better understanding of 
Nipah virus life cycle and might facilitate future attempts for developing 
antiviral agents against this deadly infection.
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Type 2 diabetes is a pathology with a prevalence of 6% in the worldwide 
population. Skeletal muscle is the predominant organ of insulin-mediated 
glucose uptake and is an important site of insulin resistance in type 2 
diabetes. Recent studies have described alterations in gene expression 
and repressed markers of autophagy in skeletal muscle of insulin resistant 
patients with type 2 diabetes (Møller, A. B. et al., 2017. Sci.report) Our 
laboratory identifi ed a protein, named Tumor protein p53-inducible nuclear 
protein 2 (TP53INP2) that is repressed in skeletal muscle from overweight, 
obese, or type 2 diabetic patients.(David Sala et al., 2014, JCI) Moreover, 
DOR regulates autophagy in cellular models and in skeletal muscle in 
vivo. This protein is involved in autophagy through direct interaction 
with Atg8/LC3 (Microtubule-associated protein 1A/1B-light chain 3) 
proteins. Also, TP53INP2 gain-of-function induces puncta formation 
of LC3, essential in the growth of autophagosome. This study tries to 
describe the eff ects of TP53INP2 in the autophagy process, which may 
be relevant in type 2 diabetes. Here, we document that the action of 
TP53INP2 is blocked by VPS34 IN-1, a specifi c inhibitor of complexes 
that activate early stages of autophagy.
These results suggest that TP53INP2 could be related to the early stages of 
autophagy, which leads to autophagy activation.

P12-32

Functional validation of Ca2+ -binding residues 
from the crystal structure of the BK ion channel
Teresa Giraldez1, Alberto J Gonzalez Hernandez2, Aravind S. 
Kshatri2
1Universidad de La Laguna, La Laguna, ES, 2Departamento de 
Ciencias Médicas Basicas, Instituto de Tecnologías Biomédicas y 
Centro de Investigaciones Biomédicas de Canarias, Universidad de 
La Laguna, La Laguna, ES

BK channels are dually regulated by voltage and Ca2+, providing a cellular 
mechanism to couple electrical and chemical signalling. Intracellular 
Ca2+ concentration is sensed by a large cytoplasmic region in the channel 
known as “gating ring”, which is formed by four tandems of regulator 
of conductance for K+ (RCK1 and RCK2) domains. The recent crystal 
structure of the full-length BK channel from Aplysia californica has 
provided new information about the residues involved in Ca2+ coordination 
at the high-affi  nity binding sites located in the RCK1 and RCK2 domains, as 
well as their cooperativity. Some of these residues had not been previously 
studied in the human BK channel. In this work we have investigated, 
through site directed mutagenesis and electrophysiology, the eff ects of 
these residues on channel activation by voltage and Ca2+. Our results 
demonstrate that two non-conserved residues proposed to coordinate Ca2+ 
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in the A. californica structure (G523 and E591) have no functional role 
in the human BK Ca2+ sensing mechanism. Consistent with the crystal 
structure, our data indicate that in the human channel the conserved 
residue R514 participates in Ca2+ coordination in the RCK1 binding site. 
Additionally, it interacts with residues E902 and Y904 connected to the 
Ca2+ binding site in RCK2. Thus, our study provides functional evidence 
that the interaction between the hR514, hE902 and hY904 may constitute 
a structural correlate underlying the cooperative interactions between the 
two high-affi  nity Ca2+ binding sites to regulate the Ca2+ dependent gating 
of BK channel.

P12-33

Biochemical regulation of the mechanical activity 
of sarcomeric proteins
Jorge Alegre-Cebollada
CNIC, Madrid, ES

The heart is a mechanical machine that has little room for failure. 
Diff erently to pumps manufactured by men, the heart is built upon soft 
tissue. What are the mechanical properties of cardiac tissue and its 
constituent proteins sustaining the remarkable activity of the heart? How 
is the elasticity of the myocardium tuned to accommodate the expansion 
of the ventricles during diastole? How do mutations in proteins 
with mechanical roles trigger the development of life-threatening 
cardiomyopathies? Since the mechanical properties of proteins are 
not accessible to standard bulk biochemical techniques, our lab takes 
a multidisciplinary approach to try to answer all these questions. We 
specialize in single molecule methods using atomic force microscopy 
(AFM), which are able to measure the eff ects of mechanical forces on 
proteins. We focus on titin and cardiac myosin binding protein C, two 
key proteins that enable and modulate contractility of the sarcomere by 
establishing elastic tethers.

P12-34

Interaction between colicin A pore-forming 
domain and its cognate immunity protein
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Colicins are bacteriocins produced by Escherichia coli which are lethal 
for a narrow range of related strains. The killing action of colicin A 
occurs through the formation of pores in the inner membrane of bacteria. 
Colicinogenic bacteria commonly harbour plasmids coding for a certain 
colicin together with a lysis protein and a specifi c immunity protein which 
protects the producing strain. The protection conferred by the immunity 
protein is mediated by a direct interaction between the colicin A pore 
forming domain pfColA and its cognate immunity protein Cai in the inner 
membrane.
In this work we have expressed and purifi ed both the amphitopic 
protein pfColA and the integral membrane protein Cai and studied 
their interaction in diff erent membrane models including detergent 
micelles and lipid vesicles. To do so we optimized Cai expression and 
solubilization in detergents to achieve a stable monodisperse sample 
amenable to membrane reconstitution and functional studies. Functional 
reconstitution of Cai/pfColA complex in liposomes of Escherichia coli 
lipids indicated that Cai inhibits pfColA through formation of an inactive 
complex within the membrane. To confi rm this idea we engineered an 
in vivo co-expression system to co-localize both proteins partners in the 

inner membrane of Escherichia coli. The co-purifi cation of an intact 
Cai/pfColA complex was achieved in the presence of sugar derived 
detergents. Affi  nity, stoichiometry and stability assays of the complex 
in micelle solutions revealed that the Cai/pfColA complex has a 1:1 
stoichiometry and is highly stable once formed. Therefore the pfColA 
and Cai toxin-antitoxin pair represents a well behaving system that can 
be used as a methodological framework to investigate protein-protein 
interactions at the bilayer.

P13.  Nitrogen Metabolism

P13-1

Nitrogen metabolism and gene expression 
landscape in maritime pine
Rafael A. Cañas, Concepción Ávila, Francisco M. Cánovas
Departamento de Biología Molecular y Bioquímica, Universidad 
de Málaga, Málaga, ES

Maritime pine (Pinus pinaster Aiton) is one the most important conifer 
species in the southwestern Mediterranean region because of its economic 
and environmental potential. For this reason, a work program in functional 
genomics has been developed in the frame of the ProCoGen project. One 
objective was to complete the knowledge about P. pinaster transcriptome 
with the tissue-specifi c localization of the gene expression of the low 
accumulated transcripts in sharper regions (Cañas et al., 2017).
In order to reach these objectives total RNA was obtained from isolated 
tissues through laser capture microdissection (LCM). Due to the limiting 
amount from these extracts, the RNA samples were reverse-transcribed 
and the resultant cDNA amplifi ed using our CRA+ protocol (Cañas et 
al., 2014). The obtained reads were assembled to improve the previous 
reference transcriptome. Reads were mapped against this transcriptome 
and the read accounts analyzed in order to found gene co-expression 
networks using the WGCNA software.
These results have allowed us the characterization of nitrogen metabolism 
in maritime pine during the seedling stage stablishing relationships 
between the diff erent components. This include the identifi cation of new 
genes with low or very localized expression as occurred for the PpGS1c 
gene encoding a new cytosolic glutamine synthetase. From this starting 
point, we are developing a new project, MicroNUpE, to identify and study 
the genes involved in ammonium uptake and regulation in diff erent root 
tissues that will be isolated through LCM.

This work was supported by the ProCoGen grant (FP7-KBBE-2011-5) and 
by the MicroNUpE grant (BIO2015-73512-JIN).
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Mining and jewelry industries generate toxic residues that contain large 
amounts of cyanide and metals. Despite their toxicity, biodegradation may be 
a powerful technology applied to the treatment of these cyanide-containing 
wastewaters. The alkaliphilic bacterium Pseudomonas pseudoalcaligenes 
CECT5344 is able to use cyanide and several metal−cyanide complexes 
as the sole nitrogen source. The genome of this strain has been completely 
sequenced, becoming a useful tool to develop transcriptomic and proteomic 
approaches [1-5]. To elucidate the molecular mechanisms involved in the 
cyanide biodegradation process, a quantitative proteomic analysis by liquid 
chromatography-mass spectrometry/mass spectrometry (LC-MS/MS) has 
been carried out in bacterial cells grown with a jewelry industry residue 
as sole nitrogen source, compared to ammonium grown cells. Diff erent 
proteins involved in cyanide or cyanate assimilation, and transport and 
resistance to metals were induced by the jewelry residue. In particular, 
GntR-like regulatory proteins were induced by this industrial residue. 
Mutational analysis also revealed that GntR-like regulatory proteins may 
play a role in the regulation of cyanide assimilation in P. pseudoalcaligenes 
CECT5344.

Work funded by Grants from Ministerio de Economía y Competitividad 
(BIO2015-64311-R) and Junta de Andalucía (P11-CVI-7560). We also 
thank Gemasur-Ámbito FCC, Saveco, Avenir, Magtel, and the SCAI 
Proteomic Unit, UCO for fruitful collaborations.
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Chlamydomonas reinhardtii (Chlamydomonas) is an excellent model 
system for the study of a diversity of metabolic, biological and 
biotechnological processes. As a model of plant it is used to study nitrogen 
(N) metabolism and its regulation (Sanz-Luque et al., 2015). Even though 
inorganic N is preferred for Chlamydomonas, it is able to grow on some 
amino acids as sole N source through a L-amino acid oxidase (CreLAO1), 
although showing a far lower effi  ciency compared to ammonium or nitrate.
In aquatic ecosystems, phytoplankton is living under continuous 
environmental changes where inorganic nitrogen can be limiting due to 
slow mineralization. In contrast, organic N forms such as amino acids and 
peptides can be available in such ecosystems. Therefore, the ability of some 
microorganisms to metabolize organic N sources represents an advantage 
over other competitors under inorganic N limiting conditions. Obligate 
mutualism has been described between Chlamydomonas and fungi based 
on a metabolic exchange circuit carbon and nitrogen. Fungi metabolize 
glucose to CO2, a carbon source that Chlamydomonas incorporates via 
photosynthesis, and Chlamydomonas reduces NO2

- to NH4
+ that fungi can 

use as nitrogen source (Hom and Murray, 2014). In this work, we show 
how the microalga Chlamydomonas is able to grow on a wide variety 
of L-amino acids essentially by CreLAO1 activity. On the other hand, 
its inability to grow on some other amino acids can be complemented 
by Methylobacterium co-culture. The molecular bases that lead to this 
consortium are unraveled by the use of Chlamydomonas mutant strains.

Authors thanks the funding by MINECO (Grant BFU2015-70649-P) 
with support from the European FEDER program, Junta de Andalucía 
(BIO-502), the Plan Propio de la Universidad de Córdoba, and the U.E. 
INTERREG VA POCTEP-055_ALGARED_PLUS5_E.
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Several cyanobacteria have the unique ability to conduct both oxygenic 
photosynthesis and oxygen-sensitive dinitrogen fi xation. Because 
oxygenic phototrophy is the dominant metabolic mode of these organisms, 
strategies to make compatible N2 fi xation and oxygenic photosynthesis 
have been selected in evolution. Unicellular and fi lamentous overcome 
the problem of oxygen by fi xing dinitrogen either during the dark phase 
of growth (e.g. Crocosphaera and Cyanothece) or in light at a time when 
photosynthesis is inhibited (Trichodesmium). An unusual symbiosis was 
discovered between a cyanobacterium and a unicellular Eukaryotic alga 
(haptophyte) that fi xes N2 during the light. It is unclear how this unicellular 
symbiosis functions since N2 fi xation is an energetically expensive process 
that is also inhibited by the oxygen evolved in oxygenic photosynthesis. By 
analyzing gene transcription in natural, uncultivated populations, we found 
that the symbiosis has shifted diel transcription patterns to facilitate aerobic 
N2 fi xation during the day. The results show that even simple unicellular 
symbioses can lead to adaptations that facilitate coupling N2 fi xation 
directly to the energy obtained from photosynthesis in the light.

Acknowledgements: J.P.Z was supported by grants from the Simons 
Collaboration on Ocean Processes and Ecology (SCOPE, 329108), the 
Simons Foundation (545171), and Gordon and Betty Moore Foundation 
(493.01). M.M.M. was supported by a Marie Curie International Outgoing 
Fellowship within the 7th European Community Framework Programme. 
T.S. was supported by National Natural Science Foundation of China 
(NSFC) (41676092) and National Key Research and Development 
Program of China (2016YFA0601202). H.F. was supported by the Swedish 
Research Council VR 637-2013-7502.
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Role of two nitrogen-regulated ORF in response 
to low nitrate concentrations in Synechococcus 
sp. WH7803
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Universidad de Córdoba, Córdoba, ES

Marine picocyanobacteria are the most abundant photosynthetic organisms 
on Earth with two genera, Prochlorococcus and Synechococcus, numerically 
dominating most oceanic waters. They share a common ancestor and 
occupy complementary though overlapping niches in the ocean. Therefore, 
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Prochlorococcus and Synechococcus have adopted alternative strategies to 
thrive in the oceanic ecosystem.
Previous results of our group suggested the occurrence of a system 
enabling Synechococcus sp.WH7803, representative of the Synechococcus 
clades inhabiting mesotrophic areas of the ocean,to detect nanomolar 
concentrations of nitrate. Moreover, a RNASeq analysis of the 
transcriptome of Synechococcus sp. WH7803 cells growing with low 
concentration of nitrate, standard concentration of ammonium or no 
nitrogen source in the medium provided a wider scope of that metabolic 
response to low nitrate conditions. Searching for those genes diff erentially 
expressed with low concentration of nitrate or nitrogen starvation, ORF 
synWH7803_1012 and ORF synWH7803_RS12335 were chosen for this 
work. The expression of both ORF was studied by qRT-PCR at diff erent 
times and conditions, while mutant strains of Synechococcus elongatus 
PCC 7942 overexpressing synWH7803_1012 were generated to perform a 
heterologous study of this ORF in that freshwater model cyanobacterium. 
Furthermore, a cotranscriptional analysis of ORF synWH7803_RS12335 
and its neighboring genes, nirA and focA, encoding for nitrite reductase 
and a formate/nitrite transporter respectively, was performed by RT-PCR.

Funding: Grants BFU2016-76227-P (MINECO, Spain), P12-BIO-2141 
(Junta de Andalucía) and UCO.

P13-6

Structural bases of nitrogen signaling 
in cyanobacteria via protein PipX
Alicia Forcada-Nadal1, Jose Luis Llácer1, Martina 
Palomino-Schätzlein2, José Luis Neira3, Antonio Pineda-Lucena4, 
Asunción Contreras5, Vicente Rubio6

1Instituto de Biomedicina de Valencia-Consejo Superior de 
Investigaciones Científicas (CSIC), Valencia, ES, 2Centro de 
Investigación Príncipe Felipe, Valencia, ES, 3Instituto de Biología 
Molecular y Celular, Universidad Miguel Hernández, Elche, 
ES, 4Centro de Investigación Príncipe Felipe and Instituto de 
Investigación Sanitaria La Fe, Hospital Universitario y Politécnico 
La Fe, Valencia, ES, 5Departamento de Fisiología, Genética y 
Microbiología, Universidad de Alicante, Alicante, ES, 6Instituto 
de Biomedicina de Valencia-Consejo Superior de Investigaciones 
Científicas (CSIC) and Group 739, CIBER de Enfermedades Raras 
(CIBERER-ISCIII), Valencia, ES

In cyanobacteria, PipX, an 89-residue protein, coactivates the global 
nitrogen regulator NtcA, to which it binds in the presence of 2-oxoglutarate 
(2OG; an inverse indicator of ammonia abundance). Structures of NtcA 
bound to DNA with or without PipX explain the specifi city for its DNA 
box, as proven in vitro using mutants. They also show that PipX, rather than 
interacting with DNA, activates NtcA by stabilizing its DNA-binding form. 
Thus PipX binding to NtcA displaces the equilibrium against the multiple 
“inactive” NtcA forms to favor the DNA binding-competent conformation 
of this gene regulator. Indeed, NtcA structures in the complexes with DNA, 
with PipX and with PipX and DNA are identical.
At low 2OG concentration PipX binding to the nitrogen signaling protein 
PII prevent PipX binding to NtcA. In the PII-PipX complex the C-terminal 
helix of PipX is extended, providing the opportunity for interactions with 
other partners that could not occur in the NtcA-PipX complex, where the 
C-terminal helix is always fl exed. Recently the putative gene expression 
regulator PlmA was identifi ed as a PipX partner in the ternary complex 
PII-PipX-PlmA (Labella et al., Front Microbiol 2016;7:1677). Since only 
PipX elements appear to interact with PlmA in this ternary complex, the 
question arised of whether PipX alone had its C-terminal helix extended. 
The NMR structure of isolated PipX proved this not to be the case: the 
C-terminal helix was fl exed. In summary, all the data, taken together, 
indicate that PipX acts as glue that fi xes “active” NtcA, whereas PII 
sequester PipX and acts as an “opener” of the C-terminal helix of PipX, 
promoting PlmA sequestration in this complex.

Grants BFU 2014-58229-P and PrometeoII/2014/029 (Spanish & 
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Molybdenum (Mo) is an essential nutrient for almost all living organisms 
since it takes part in the active center of more than fi fty enzymes. Particularly 
Mo has a close relationship with nitrogen assimilation as the activity of the 
nitrate reductase and nitrogenase enzymes depend on this metal. In the case 
of nitrate reductase, Mo is present in its active center as a pterin-based 
cofactor. In order to synthesize this cofactor cells need to obtain Mo using 
specifi c molybdate transporters. In eukaryotes very little is known about 
how cell regulate molybdate transport as part of the Mo homeostasis 
machinery. In the present work we have identifi ed a Chlamydomonas 
reinhardtii insertional mutant (248.41) showing an impaired growth using 
nitrate as nitrogen source, being the nitrate-dependent growth restored in 
the presence of high molybdate or nitrate concentrations. The insertion 
of the 248.41 mutant is located in the chromosome 3 directly aff ecting 
a gene coding for a RING-type E3 ubiquitin ligase. This RING-type E3 
ubiquitin ligase is the fi rst eukaryotic protein that has been related with Mo 
homeostasis regulation.

Authors thank the funding by MINECO (Grant BFU2015-70649-P) 
with support from the European FEDER program, Junta de Andalucía 
(BIO-502), the Plan Propio de la Universidad de Córdoba, and the U.E. 
INTERREG VA POCTEP-055_ALGARED_PLUS5_E.

P13-8

Evolution of the regulation of nitrogen and 
carbon assimilation in marine cyanobacteria
José Manuel García Fernández, María Agustina Domínguez-Martín, 
Antonio López-Lozano, Guadalupe Gómez-Baena, María del Carmen 
Muñoz-Marín, Jesús Díez
Dpto. Bioquímica y Biología Molecular, Campus de Excelencia 
Agroalimentaria CEIA3, Universidad de Córdoba, Córdoba, ES

We studied the N/C assimilation in marine picocyanobacteria since 1997. 
Here we will summarize our fi ndings, with a comparative approach with 
respect to model cyanobacteria.
Glutamine synthetase (GS) was studied in Prochlorococcus, showing a 
simplifi ed regulation: N starvation and darkness did not change the activity 
or intracellular concentration of the enzyme. By contrast, GSI (but not 
GSIII) from Synechococcus increased upon N starvation, while it was 
unaff ected by darkness. However, GS structure and kinetic properties 
in Prochlorococcus are very similar to those of other cyanobacteria. 
Besides, we showed the presence of a metal-catalyzed oxidative system 
capable of inducing the inactivation of GS both in vitro and in vivo, 
followed by its degradation by proteases. This process was enhanced when 
Prochlorococcus was subjected to nutrient starvation. Similar properties 
were found for isocitrate dehydrogenase (ICDH) in Prochlorococcus, 
enzyme linking N assimilation to the TCA cycle in cyanobacteria. The 
GOGAT inhibitor azaserine upregulated the activity, gene expression and 
cell concentrations of GS and ICDH. Azaserine eff ect on the proteome 
was analyzed in Prochlorococcus sp. SS120, fi nding a decrease in the 
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ribosomal proteins and an increase in N-assimilation enzymes, transporters 
and proteins involved in the photosynthetic cyclic electron fl ow.
Overall, we found a progressive streamlining in the N/C metabolism 
in marine cyanobacteria, involving the loss of key genes (such as 
narB, encoding nitrate reductase) and the simplifi cation of regulatory 
mechanisms. Recent results suggest that decreased NtcA responsiveness to 
2-oxoglutarate is a key aspect of this process.

Funding: Grants BFU2016-76227-P (MINECO, Spain), P12-BIO-2141 
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Prochlorococcus and Synechococcus which numerically dominate vast 
oceanic areas, are the two most abundant oxygenic phototrophs on Earth, 
having become a model in marine ecology, and responsible for an important 
part of primary production.
Previous results of our group showed that Prochlorococcus can transport 
glucose, observing an increase in the expression of genes involved in its 
metabolization.
Subsequently the Pro1404/glcH gene (described as melB in cyanobacterial 
genomes) was shown to encode a biphasic kinetics glucose transporter in 
Prochlorococcus sp. SS120. In addition, glucose transport was detected in 
natural populations of Prochlorococcus in the Atlantic.
Since this gene is present in all Prochlorococcus and Synechococcus 
strains, we decided to perform comparative experiments addressing 
the glucose uptake capabilities in several representative strains of both 
genera, subjected to diff erent concentrations of glucose and also to light 
vs darkness. Our results suggest that glcH expression changes depending 
on the cyanobacterial strain, indicating this process has been subjected to 
selective pressures in the evolution of these organisms.
Moreover, we are studying the involvement of various amino acids of 
the transport protein in the kinetics of glucose transport. For this, we 
have identifi ed some specifi c residues conserved in this transporter in 
Prochlorococcus SS120.
They have been mutated in constructions that were later expressed in 
Synechococcus sp. PCC 7942. Studies on the eff ects of these mutations on 
the transport kinetics are underway.
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The eff ect of photorespiratory activity on isotopic composition of 
carbon (δ13C), nitrogen (δ15N) and oxygen (δ18O) was analyzed in 
the wild type and Ljgln2-2 mutant from Lotus japonicus defi cient 
in plastidic glutamine synthetase, the enzyme in charge of 
photorespiratory ammonium reassimilation[1]. Plants were transferred 
from photorespiratory suppressed conditions (0.7 % v/v CO2) to 
photorespiratory active conditions (normal air) for 10 days, and 
elemental concentrations and isotopic compositions were determined 
in leaves. % N and δ15N were higher in WT plants than in the mutant, 
while the opposite was observed for % O and δ18O and only minor 
diff erences in % C and δ13C were obtained. A good correlation between 
δ13C and δ18O was obtained in wild type but not in the mutant plants. 
On the other hand, a good positive correlation was found in the wild 
type between % N and δ18O while the opposite was found in the mutant 
plants. The results point out the infl uence of photorespiration and 
stomata regulation of photosynthesis on isotopic signals in relation with 
the pattern of ammonium accumulation and other biochemical changes 
observed in the mutant plants [2].
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The marshes of Guadalquivir River contain the largest area of rice 
cultivation in Spain, where more than 40,000 ha are used for rice 
production every year. Rice plants require large amounts of water and 
mineral nutrients, including nitrogen and phosphorus, for their growth, 
development and grain production. Wetland areas provide a perfect place 
for rice cultivation, but these conditions decrease drastically the effi  ciency 
of inorganic nitrogen fertilizers, as only 30–40% is being used by the plant, 
and in some cases even less. Large amounts of nitrogen fertilizers are 
lost into the surface waters, causing environmental pollution and health 
problems due to losses through ammonia volatilization, denitrifi cation, and 
leaching.
The paddy fi eld ecosystem represents a unique aquatic-terrestrial habitat, 
which provides a favourable environment for the growth and nitrogen 
fi xation by cyanobacteria, as it meets their requirements for light, water, 
elevated temperature and nutrient availability. Their ability to fi x N2, 
providing a natural source of fi xed nitrogen to the plant, is evidently 
priceless.
In order to identify the N2-fi xing cyanobacteria that naturally live in 
association with rice, diff erent Andalusian rice cultivars have been 
sampled. We have found that heterocystous forms belonging to Anabaena, 
Nostoc and Calothix are the dominant culturable N2-fi xing cyanobacteria 
genera. They have been found in fl oating assemblages, attached to the root 
surface (rhizodermis), or inside the roots (endodermis).
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Arginine biosynthesis and utilization 
in maritime pine
Mayte Llebrés1, Belén Pascual1, Sandrine Debille2, Jean-François 
Trontin2, Luc Harvengt2, Concepción Avila1, Francisco M. Cánovas1

1Departamento de Biología Molecular y Bioquímica, Facultad 
de Ciencias, Universidad de Málaga, Málaga, ES, 2Institut 
Technologique FCBA, Pôle Biotechnologies et Sylviculture Avancée 
(BSA), Cestas, FR

Vegetative propagation through somatic embryogenesis in combination 
with the cryopreservation of embryogenic lines is a major tool in conifer 
biotechnology. An important process during the maturation phase of 
embryogenesis is the biosynthesis and deposition of storage proteins. The 
accumulation of some abundant storage proteins in maturing cotyledonary 
somatic embryos (SE) is much lower than in mature zygotic embryos (ZE) 
showing an important infl uence of storage compounds on the quality of 
SE. Arginine constitutes a large portion of the amino acid pool in storage 
proteins of conifers and therefore arginine biosynthesis and utiization is a 
relevant metabolic pathway during pine embryogenesis and early growth.
Research in our laboratory is focused on maritime pine (Pinus pinaster 
Ait.), a broadly planted conifer species in France, Spain and Portugal where 
it is distributed over approximately 4 million hectares. This conifer species 
is also one of the most advanced model trees for genetic and phenotypic 
studies and a large number of molecular and transcriptomic resources are 
currently available.
With the aim to understand the molecular basis of the diff erential 
accumulation of storage proteins in SE and ZE, the arginine metabolic 
pathway has been studied in maritime pine, in collaboration with the French 
private institute FCBA. A general overview of this research programme 
will be presented and discussed. The knowledge acquired from our studies 
will help to refi ne biotechnological procedures for clonal propagation of 
conifers via somatic embryogenesis.

Funding support by:The Spanish Ministerio de Economía y Competitividad 
(BIO2015-69285-R) and Junta de Andalucía (BIO-474). And the French 
Ministry of Agriculture (DGAL, N°2014-352, QuaSeGraine project). The 
project also benefi ted from the technical support of the XYLOBIOTECH 
facility (ANR-10-EQPX-16 XYLOFOREST).
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Quantitative proteomics shows extensive 
remodeling induced by N limitation in 
Prochlorococcus sp. SS120
María Agustina Domínguez-Martín1, Guadalupe Gómez-Baena1, 
Jesús Díez Dapena1, María José López-Grueso1, Robert J. Beynon2, 
José Manuel García-Fernández1

1Universidad de Córdoba, Córdoba, ES, 2University of Liverpool, 
Liverpool, UK

Prochlorococcus requires the capability to accommodate to environmental 
changes in order to proliferate in oligotrophic oceans, in particular regarding 
nitrogen availability. A precise knowledge of the composition and changes 
of the proteome is necessary to gain fundamental insights into such response. 
Here we report a detailed proteome analysis of the important model 
cyanobacterium Prochlorococcus SS120 after treatment with azaserine, 
an inhibitor of ferredoxin-dependent glutamate synthase (GOGAT), to 
simulate extreme nitrogen starvation. In total, 1,072 proteins, corresponding 
to 57% of the theoretical proteome, were identifi ed corresponding to the 
maximum proteome coverage obtained for any Prochlorococcus strain to 
date. Spectral intensity, calibrated absolute quantifi cation performed by 
the Hi3 method was obtained for 1,007 proteins. Statistically signifi cant 
changes (p value < 0.05) were observed for 408 proteins, the majority 

(92.4 %) being down-regulated after 8 h of the treatment. We observed a 
strong decrease in ribosomal proteins upon azaserine addition, while many 
transporters were up-regulated. The regulatory proteins PII and PipX were 
down regulated and the global nitrogen regulator NtcA was up regulated. 
Furthermore, our data indicate that NtcA participates also in the regulation 
of photosynthesis in Prochlorococcus.
Our results suggest that Prochlorococcus responds to the lack of nitrogen 
by slowing down translation, while inducing the photosynthetic cyclic 
electron fl ow and the biosynthesis of proteins involved in nitrogen uptake 
and assimilation.

P13-14

Analysing the role of AsnC transcriptional regulator 
in the nitrogen metabolism of halorchaea
Belén Esquerra, Gloria Payá, Sandra Pastor-Soler, Vanesa Bautista, 
Mónica Camacho, Julia Esclapez, María-José Bonete
Universidad de Alicante, Alicante, ES

Haloferax mediterranei is a member of halophilic Archaea which habits 
can be found in environments with high salinity. It has a heterotrophic 
metabolism being able to grow with nitrate or amonium as nitrogen sources. 
The assimilation of ammonium can be performed through two main routes: 
one catalyzed by glutamate dehydrogenase and the other one involves two 
enzymes, glutamine synthetase (GS) and glutamate synthase (GOGAT) 
(Bonete et al., 2008). The assimilatory nitrate pathway in Hfx mediterranei 
is highly regulated at the transcriptional level by specifi c control according 
to the availability of ammonium. Transcriptomic analysis carried out 
previously has allowed the identifi cation of transcriptional regulators 
as well as the diff erential expression of genes involved in this pathway 
(Esclapez et al., 2015). It has been identifi ed transcriptional regulators, and 
one of them is diff erentially expressed in the presence of nitrate or under 
nitrogen starvation that shows high homology with the Lrp/AsnC family. 
In order to understand more about this regulatory protein (AsnC) and its 
role in the regulation of nitrogen metabolism, we have purifi ed this protein 
and its possible interaction with the nitrate promoter has been analysed by 
pull-down studies.

Financing: Project Bio2013–42921–P the Ministry of Economy and 
Competitiveness (MINECO), co-fi nanced by the European Regional 
Development Fund (FEDER).
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N and S metabolism: assimilation versus signaling
Luis C. Romero, Irene García, Angeles Aroca, Ana María Laureano, 
Lucia Arenas-Alfonseca, Inmaculada Moreno, Cecilia Gotor
Instituto de Bioquímica Vegetal y Fotosíntesis. CSIC-US, Sevilla, ES

Cysteine, as well as its precursors and derivatives, play important 
roles in plant development and stress responses. In plants, the cysteine 
content is aff ected by the sequential reaction of two enzymes. Serine 
acetyltransferase (SAT, also known as SERAT) synthesizes the intermediary 
product O-acetylserine (OAS) from acetyl-CoA and serine, and 
O-acetylserine(thiol)lyase (OASTL, also known as ß -substituted alanine 
synthase BSAS) incorporates the sulfi de into OAS to produce cysteine, 
with the participation of pyridoxal-5’-phosphate (PLP) as cofactor.



121

Barcelona 2017  Posters

O-acetylserine(thiol)lyase enzymes are coded in plant by a multigene 
family that in Arabidopsis is comprised by eight members. Members of 
the OASTL enzyme family in plants were initially thought to preferentially 
perform two physiologically relevant ß -substitution reactions using 
the PLP cofactor: namely, cysteine biosynthesis and detoxifi cation of 
cyanide using cysteine as substrate. Recently, two additional function 
have been reveled related with the biosynthesis of S-sulfocysteine in the 
chloroplast lumen (SCS) and the cytosolic generation of hydrogen sulfi de 
from cysteine (DES1). Functional analysis of the new identifi ed OASTL 
homolog members has led us to discover a new paradigm related to the 
balance of assimilation versus signaling in relation to the three molecules 
whose synthesis or detoxifi cation are related to cysteine: cyanide, 
S-sulfocysteine and sulfi de. These three molecules have been proposed 
as signaling molecules involved in root hair development, plant immune 
response, chloroplast redox protection or autophagy, among others. In all 
cases, the molecular mechanisms behind their function are posttranslational 
modifi cations of the cysteine motif in proteins, named as cyanilation and 
persulfi dation that will be discussed.

P13-16

Construction of knockout mutants to find 
out the function of glutamine syntethase isoforms 
in Haloferax mediterranei
Verónica Rodríguez-Herrero, Anna Vegara, Gloria Payá, Mónica 
Camacho, Vanesa Bautista, Julia Esclapez, María-José Bonete
Universidad de Alicante. Facultad de Ciencias. División de 
Bioquímica y Biología Molecular, Alicante, ES

Haloferax mediterranei (ATCC 33500) is a halophilic microorganism 
which belongs to the Archaea Domain. It shows an optimum growth at 
NaCl concentrations between 20-25 high dependence of magnesium cation 
(0.5-1.5 M) as well as it can grow in the presence of diff erent nitrogen 
sources, both organic and inorganic, under aerobic conditions via the 
assimilation of nitrogen.
Glutamine synthetase (GS; EC 6.3.1.2) is an essential enzyme in the 
assimilation of ammonium and the glutamine biosynthesis. It catalyses 
the biosynthesis of glutamine in which it needs the presence of a 
metal, magnesium or manganese. In the Hfx. mediterranei genome, the 
existence of three homologous sequences for GS, the genes glnA, glnA-2 
and glnA-3 has been identifi ed and verifi ed, previously. To determine 
the function of the GlnA, GlnA-2 and GlnA-3 proteins, and their role 
in nitrogen assimilation, deletion mutants of the three genes were 
generated individually using the pop-in pop-out technique. Subsequently, 
a microarray was then performed to analyse the changes in the profi les 
of genes expression and to check the eff ect of lack of GS protein on the 
nitrogen metabolism of Hfx. mediterranei. From this results, it is also 
possible to fi nd out if the GlnA-2 and GlnA-3 isoforms play an essential 
role in this metabolism. The data obtained from the array have been 
validated by quantitative PCR.

This work has been funded with the project Bio2013–42921–P by MINECO 
and co-fi nanced by the European Regional Development Fund (FEDER).
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Different approaches to study the transcriptional 
regulation in haloarchaea
Sandra Pastor-Soler, Eric Bernabeu, Carmen Pire, Mónica Camacho, 
Vanesa Bautista, María-José Bonete, Julia Esclapez
Universidad de Alicante. Facultad de de Ciencias. División 
de Bioquímica y Biología Molecular, Alicante, ES

The assimilatory nitrate pathway in Haloferax mediterranei is highly 
regulated at the transcriptional level by specifi c control according to the 
availability of ammonium. Transcriptomic analysis carried out previously 
has allowed the identifi cation of transcriptional regulators as well as the 
diff erential expression of genes involved in this pathway [1].
One of the identifi ed transcriptional regulators, which is under-expressed 
in the presence of nitrate or under nitrogen starvation, shows high 
homology with ArsR family. To describe its function, we have generated 
a deletion mutant using the pop inpop out technique [2]. ΔarsR mutant has 
been physiologically characterised with diff erent nitrogen sources. The 
preliminary results show diff erences in the growth kinetic between the 
ΔarsR mutant and wild strain. To identify its possible target genes and 
its role in the nitrogen assimilation regulation, transcriptomic analysis by 
means of microarray and qPCR are being carried out.
Related to the diff erential expression of genes involved in this pathway, 
is remarkable the high level of nasA expression with nitrate as nitrogen 
source or under nitrogen starvation. Up to now, no regulator has been 
described in haloarchaea, for this reason pull-down DNA-protein assays 
have been performed to identify possible regulatory proteins, responsible 
of the diff erent expression profi le of nasA according to the nitrogen source.

This work has been funded with the project Bio2013–42921–P by MINECO 
and co-fi nanced by the European Regional Development Fund (FEDER).
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sRNA in haloarchaea: towards a new model 
of nitrogen assimilation pathway regulation
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Julia Esclapez1
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Since the small RNAs (sRNA) were discovered in Bacteria Domain, the 
number of papers related to this topic has signifi cantly increased in recent 
years. Although the sRNAs have been studied in detail in Bacteria and 
Eukarya Domain, in the case of Archaea Domain the knowledge is scarce. 
Moreover,the physiological function of the majority is still uncertain.
In order to extend the understanding of sRNAs in Archaea Domain and 
analyze its possible role in the regulation of the nitrogen assimilation 
metabolism in haloarchaea, Haloferax mediterranei has been used as a 
model microorganism. Bioinformatic approach has been used to predict 
sRNAs genes in the genome of H. mediterranei by homology with 
sRNAs from other species[1]. The bioinformatic analysis results in 116 
putative sRNA sequences, which are common with sRNAs identifi ed 
in H. volcanii. Analysis of RNA-seq has been carried out with RNA 
samples from cultures of H. mediterranei grown with diff erent nitrogen 
sources to identify sRNAs with potential regulatory functions under these 
conditions. The 116 candidates sRNAs were analyzed manually using 
IGV as small transcripts expressed from intergenic regions or antisense 
to ORFs, obtaining 58 sRNAs in H. mediterranei. Furthermore, 10 of 
these 58 sRNAs are diff erentially expressed under nitrate and ammonium 
growth suggesting they may play a role in the nitrogen assimilation. 
Finally, the secondary structure of the 10 sRNAs with diff erential 
expression was analyzed.

This work has been funded with the project Bio2013–42921–P by MINECO 
and co-fi nanced by the European Regional Development Fund (FEDER).



122

Posters FEBS3+

References
[1] J. Babski, B. Tjaden, B. Voss, A. Jellen-Ritter, A. Marchfelder, W. 
R. Hess & J. Soppa (2011). RNA Biology, 8:5, 806-816, DOI: 10.4161/
rna.8.5.16039.

P14.  Molecular Neurobiology

P14-1

μ-Opioid-Galanin Receptor Heteromers identified 
in Ventral Tegmental Area
Estefanía Moreno1, Cesar Quiroz2, Josefa Mallol1, Antoni Cortés1, 
Carme Lluís1, Sergi Ferré2, Vicent Casadó1, Enric Isidre Canela1
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The neuropeptide galanin has been shown to interact with the opioid 
system. More specifi cally, galanin counteracts the behavioral eff ects of 
the systemic administration of m-opioid receptor (MOR) agonists. Yet the 
mechanism responsible for this galanin– opioid interaction has remained 
elusive. Using biophysical techniques in mammalian transfected cells, we 
found evidence for selective heteromerization of MOR and the galanin 
receptor subtype Gal1 (Gal1R). Also in transfected cells, a synthetic peptide 
selectively disrupted MOR–Gal1R heteromerization as well as specifi c 
interactions between MOR and Gal1R ligands: a negative cross talk, by 
which galanin counteracted MAPK activation induced by the endogenous 
MOR agonist endomorphin-1, and a cross-antagonism, by which a MOR 
antagonist counteracted MAPK activation induced by galanin. These 
specifi c interactions, which represented biochemical properties of the 
MOR-Gal1R heteromer, could then be identifi ed in situ in slices of rat 
ventral tegmental area (VTA) with MAPK activation and two additional cell 
signaling pathways, AKT and CREB phosphorylation. Furthermore, in vivo 
microdialysis experiments showed that the disruptive peptide selectively 
counteracted the ability of galanin to block the dendritic dopamine release 
in the rat VTA induced by local infusion of endomorphin-1, demonstrating 
a key role of MOR-Gal1R heteromers localized in the VTA in the direct 
control of dopamine cell function and their ability to mediate antagonistic 
interactions between MOR and Gal1R ligands.
The results also indicate that MOR-Gal1R heteromers should be viewed as 
targets for the treatment of opioid use disorders.
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Identification of differentially recognized proteins 
by the humoral immune response of Alzheimer 
Disease’s patients by proteomics
Ana Montero1, Pablo San Segundo1, María Garranzo1, Carmen Oeo1, 
Juan Carlos López1, Laura Martín1, Cristina Bueno1, Sara Abián1, 
Sara Benedé1, Laura Saiz2, Alberto Rábano2, Eva Batanero1, Mayte 
Villalba1, Rodrigo Barderas1

1Universidad Complutense de Madrid, Madrid, ES, 2Fundación CIEN, 
Madrid, ES

Alzheimer’s disease (AD) is a progressive, chronic and neurodegenerative 
disorder that aff ects wide areas of the cerebral cortex and hippocampus. It is 
the most common cause of dementia worldwide with a high socioeconomic 
impact.
Because the defi nitive diagnosis of AD requires post-mortem verifi cation, 
new approaches to study AD are necessary to identify new diagnostic 
biomarkers and therapeutic targets of intervention.In this way, we aimed to 

identify AD-specifi c autoantibodies and their target proteins as blood-based 
biomarkers of the disease using a combination of phage display and protein 
microarrays.
We have screened two T7 phage display libraries displaying the cDNA 
repertoire of AD patients and healthy individuals’ brain with serum from 
AD patients at diff erent Braak stages and controls to select AD-specifi c 
phages displaying peptides and proteins recognized by IgGs from AD 
patients by protein microarrays.
At present, we have identifi ed 8 peptides specifi c of the disease target of 
autoantibodies. After their cloning and expression as 6xHis-GST and/or 
6xHis-Halo fusion proteins, we have analyzed their seroreactivity using 
sera from AD patients and controls by WB, ELISA and a luminescence 
beads-based test.
Our results suggest that these peptides and proteins may be AD specifi c 
autoantigens non-previously described that might be used as blood-based 
biomarkers of the disease. However, complementary immunological 
approaches are needed as well as a further validation using a higher cohort 
of sera from AD patients and controls to determine their actual usefulness 
as biomarkers of the disease.
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Splice variants as basis for the construction 
of experimental model of early sporadic 
Alzheimer’s disease
Daniel Guebel1, Nestor Torres2

1Biotechnology Counselling Services, Buenos Aires, AR, 
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The causes leading to “sporadic”Alzheimer’s Disease (AD) still remain 
uncharacterized. The amyloid paradigm valid for the “familial” AD 
variant, when applied to elucidate the sporadic AD has led to failures in 
the design of new therapeutic strategies for this disease. It contributes to 
these failures the absence of a reliable experimental model. Due to the long 
prodromic phase of sporadic AD (10-15 years), it is reasonable to study the 
earlier stages of the disease. In this regard, the so-called Mild-Cognitive 
Impairment (MCI) is approached by new experimental systems.
We proceed to the identifi cation of patterns of change associated to two 
types of transitions: From healthy younger adults to healthy eldered 
individuals, and from healthy eldered adults to MCI eldered individuals. 
We claim that these patterns can provide a rational basis to manipulate 
genetically a feasible experimental model. Previously, we have dealt with 
the fi rst transition in terms of total gene diff erential expression.[1] At this 
aim, we have developed and used a new optimized method of microarray 
analysis.[2] Now we also dealt with the second transition, but focusing on 
the splice variants within the diff erent sets of total diff erential expressed 
genes. Our analyses were on conventional microarrays rather than on RNA 
sequencing.
We identifi ed many diff erential molecules associated to alternative splicing 
for each one of the three biological stages studied under three modes of 
action: those associate to the biological stage, those dependent on the 
gender and, more importantly, those dependent on the interactions between 
these two factors. With this information we have built compatible networks 
for each case and subjected them to ontology analyses. The functional 
classes emerging will be the starting point to select a few number of 
candidate genes to be cloned or inhibited in the experimental systems.

Work funded by MINECO, Project BIO2014-54411-C2-2-R.
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Analysis of the HIF1α-PHD3 pathway 
reveals modular microglial responses 
to Alzheimer’s disease
Alberto Pascual
Insituto de Biomedicina de Sevilla (IBiS) HUVR/CSIC/US, Sevilla, ES

Microglia, the brain innate immune cells, react against amyloid-ß peptide 
(Aß) plaques in Alzheimer’s disease (AD). Microglial dysfunction is a key 
process in the pathophysiology of AD but the molecular pathways involved 
remain unknown. We describe the hypoxia-inducible factor (HIF) as a main 
driver of microglial dysfunction. HIF1α accumulates in the hippocampus of 
AD patients and we show that the microenvironment around Aß plaques is 
hypoxic in AD mice. HIF1α-regulated transcripts are the most enriched gene 
set in microglia in two diff erent AD models. Prolyl hydroxylase 3 (PHD3) 
is highly upregulated through HIF1α and its absence prevents a microglial 
antiviral response also observed in AD models. Moreover, PHD3 modulates 
the expression of Trem2 and Cd33, two risk genes for AD. Functionally, 
PHD3 defi ciency modifi es the activation of microglia, increases the 
microglia mediated shielding from Aß plaques and restores cognitive defi cits 
in an AD model. This novel role of the HIF1α/PHD3 pathway in microglial 
dysfunction provides new insights into the mechanisms of neurodegeneration
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Histochemical and functional evidence of 
metabotropic glutamate 5 receptor existence in 
brain dopaminergic neurons, with modeling of 
receptor interactions
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Glutamatergic neurotransmission is involved in schizophrenia, a chronic 
disorder currently treated with dopamine D2 receptor antagonists. 
Metabotropic glutamate 5 receptors (mGlu5) are class C heptahelical 
receptors naturally arranged as homodimers, although heteromerization with 
dopamine D2 receptors has been reported (1). The majority of brain striatal 
mGlu5 are expressed postsynaptically in medium spiny projection neurons. 
Although presynaptic dopaminergic terminals have been reported to be devoid 
of mGlu5 immunoreactivity (2), here we present histochemical evidence of 
mGlu5 immunoreactivity colocalization with tyrosine hydroxylase-labelled 
terminals in rat and human brains. Dopamine synthesis, a specifi c functional 
property of catecholaminergic terminals, was explored in search for the 
relevance of mGlu5 expression in this type of nerve endings. Two diff erent 
mGlu5 negative allosteric modulators (MTEP and fenobam) were able to 
modify D2 autoreceptor inhibition of dopamine synthesis in tissue minces 
obtained from rat brain striatum, which lends support to the hypothesis of 
functional mGlu5 expression in dopaminergic nerve endings. However, the 
precise role of mGlu5 in these neurons needs further clarifi cation: MTEP and 
fenobam blocked the decrease of dopamine synthesis elicited by D2 partial 
agonists aripiprazole and (-)PPP, but not that of full agonist quinpirole. A 
classical allosteric model can be used to interpret this result, where D2 and 
mGlu5 interact in the membrane as a result of heteromerization, leading to 

cooperativity between both receptor sites. In silico long-timescale molecular 
dynamics simulations showed stable direct receptor-receptor interactions. 
Thus, the simplest explanation for our functional results would be a direct D2/
mGlu5 interaction in the membranes of dopaminergic nerve endings. These 
results could be relevant for the treatment of neuropsychiatric disorders, 
where D2 receptors are important targets of pharmacotherapy.

Funded by MINECO grant SAF2014-58396.
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Hypothalamic adaptative response to fasting 
in a murine model of Alzheimer disease
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Introduction: In the development of obesity and age-related diseases, such 
as type 2 diabetes mellitus and Alzheimer disease (AD), a hypothalamic 
dysfunction has been proposed. Food intake regulation is under the control 
of active orexigenic and anorexigenic peptides from the hypothalamus 
which respond to peripherical signals as insulin and leptin. In 5xFAD 
mouse model of AD it has been previously described basal changes in food 
intake, body weight and insulin and glucose responsiveness. In the present 
study we have analyzed the physiological responsiveness to 72 hours 
fasting in this model.
Material and methods: 3 and 6 month-old-5xFAD (3m-AD and 6m-AD) 
and wild type mice were fasted for 72 hours. Blood glucose was measured 
using a hand-held glucometer. Hormone serum levels were assayed using 
commercial kits (Milliplex Mouse Metabolic Hormone). Hypothalamic 
mRNAm was analyzed by RT-PCR.
Results: 6m-AD mice show a higher tendency to decrease body weight and 
blood glucose after 72 hours fasting. Plasmatic levels of insulin, leptin and 
resistin are increased in 6m-AD. After fasting, the decrease in plasmatic 
leptin and resistinis higher also in 6m-AD. The hypothalamic expression 
of receptors for insulin and leptin is increased only in fasted 6m-AD. 
Hypothalamic expression of NPY does not change but POMC decreases 
in AD. After fasting, NPY expression increases and POMC decreases in all 
groups, however only in 6m-AD the orexigenic response is higher than the 
anorexigenic. The hypothalamic expression of enzyme convertases CPE, 
PC1/3 and PC2, involved in the processing of POMC, increases after 72 
hours fasting only in 6m-AD.
Conclusions: At 6 month of age, 5xFAD mice have an altered response 
to fasting showing higher orexigenic than anorexigenic hypothalamic 
induction.
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Transcriptional mechanisms of synaptic plasticity 
and memory in Alzheimer´s disease
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Cognitive decline is associated with gene expression changes in the 
brain during normal and pathological aging, although the cellular and 
molecular mechanisms involved are still unclear. We recently found 
that transcription mediated by the CREB-regulated transcriptional 
coactivator-1 (CRTC1) regulates activity-dependent gene expression 
essential for synaptic plasticity and memory. Associative learning 
induces rapid CRTC1 dephosphorylation and nuclear translocation 
leading to gene transcription in neurons of the mouse hippocampus. 
Using viral gene approaches we demonstrate that overexpression of 
CRTC1 induces selective changes on dendritic spine morphology 
favorable to enhance synaptic plasticity, whereas CRTC1 inactivation 
is detrimental for dendritic spine morphology and function and 
long-term memory. The mechanisms by which CRTC1 regulate synapse 
plasticity involve changes in glutamate neurotransmission mediated by 
GluN1 receptors. Notably, CRTC1 is essential for associative memory 
encoding, whereas CRTC1 deregulation underlies memory defi cits 
during neurodegeneration. A gene therapy approach targeting CRTC1 is 
eff ective to ameliorate transcriptional and memory impairments in mouse 
models of Alzheimer´s disease and neurodegeneration. These results 
suggest that CRTC1-mediated gene transcription is essential for synaptic 
plasticity and memory encoding, and provide evidence for CRTC1-based 
therapeutic strategies for memory disorders. Understanding the cellular 
basis of cognition and how their dysfunction is implicated in memory 
loss is critical to develop novel therapeutic approaches for age-related 
cognitive disorders.

This study is funded by grants from Ministerio de Economía, Industria 
y Competitividad (MINECO; SAF2016-80027-R), Instituto Carlos III/
CIBERNED (CB/06/05/0042) and BrightFocus Foundation (A2014417S).
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Detlef Balschun3, Carlos G. Dotti1
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de los Reyes, ES, 2Hamad Bin Khalifa University, Doha, QA, 
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Defi cits in insulin/IGF-1 signalling have been linked to some of the 
cognitive defi cits of the old and with neurodegenerative diseases like 
Alzheimer’s. The age-related insulin/IGF-1 signalling defi ciencies in 
the brain have been associated to a reduction in the number of receptors 
and to post-receptor desensitization. It is not known however how age 
induces these alterations.
In this work we show that aging leads to impairments in an 
insulin-dependent synaptic plasticity form: Insulin-mediated long-term 
depression (Insulin-LTD). We also demonstrate that the loss of 
cholesterol that normally accompanies hippocampal aging is necessary 
and sufficient for the insulin/IGF-1 signalling deficits observed in 
the old. Both in vivo inhibition of age-associated brain cholesterol 
loss and ex vivo cholesterol replenishment improved Insulin-LTD 
and reduced insulin/IGF-1 pathway desensitization. In addition 
cholesterol reduction in the hippocampus of young mice produced 
receptor hyper-activity and pathway desensitization. Mechanistically 
we show that the loss of membrane cholesterol increases receptor´s 
cytoplasmic tail approximation favouring its auto-phosphorylation 
and activation, thus leading to receptor’s hyper-active basal state 
responsible for the effects on the insulin/IGF-1 signalling observed 
in old mice.
These results suggest that brain, and perhaps other tissues as well, 
develop insulin/IGF-1 resistance with age due to the naturally occurring 
changes in plasma membrane composition and, by virtue of this, a 
change in membrane receptors’ activity.
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Down’s syndrome (DS), also known as trisomy 21, is one of the most 
common causes of intellectual disability. We have previously shown 
that synaptic local translation, a key process for hippocampal-dependent 
plasticity, is deregulated in the DS mouse model Ts1Cje due to 
mTOR hyperactivation (Troca-Marín et al., 2011). We also showed 
that BDNF-long term potentiation (BDNF-LTP) is lost in the Ts1Cje 
hippocampus, and that rapamycin (an mTOR inhibitor) fully restored this 
type of mTOR-dependent plasticity (Andrade-Talavera et al., 2015).
In order to explore the eff ects of a rapamycin chronic treatment on the synaptic 
function, we have characterized by iTRAQ the proteome of hippocampal 
synaptoneurosomes isolated from untreated or rapamycin-treated WT and 
Ts1Cje mice. The results provide molecular clues to explain the benefi ts of 
rapamycin on synaptic plasticity in the context of DS.
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Environmental enrichment (EE) produces changes in brain structure 
and functionality. In rats and mice, EE enhances memory and learning 
abilities, it is associated to enlarged brain volume and it increases 
dendritic morphological complexity and neurogenesis, mainly in 
the hippocampus. Pigs are an interesting animal model due to the 
resemblance of their brain to the human organ. In porcine production, 
EE is known to have positive eff ect on pig welfare.In the present study, 
a total of 44 female pigs (crosses of Large White × Landrace NN sows 
with Pietrain heterozygous Nn boars) aged 8 weeks were allocated 
under the same housing conditions, which consisted in a full slatted 
fl oor with a density of 1.2 m2/pig. At 15 weeks, the density of two pens 
was reduced to 0.7 m2/pig with the same fl oor (barren) whereas on the 
other two pens the density was maintained, the fl oor changed to concrete 
with 700 g of straw/pig (enriched). At 24 weeks of age, pigs were 
stunned with CO2 and exsanguinated. The skull was opened, the brain 
was removed and the hippocampus (HC) was excised and kept frozen 
at -80 °C.Proteins from the HC were extracted, labelled with iTRAQ 
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and analyzed by nanoLC-ESI-MS/MS on an Orbitrap Fusion Lumos™ 
Tribrid (Thermo). The results indicate that 56 proteins were present in 
diff erential amounts (p < 0.05), 46 upregulated and 10 downregulated 
(enriched/barren). The main three groups of upregulated proteins 
correspond to: 1) ribosome components and assembly, 2) tubulins 
and 3) proteins related to oxidative phosphorylation (ubiquinone, 
succinate dehydrogenase, cytochromes, ATP synthase). These results 
are consistent with an increased hippocampal neurogenesis and higher 
metabolic activity of brain cellular components.
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Anti-Aβ immunotherapy has emerged as a promising approach to treat 
Alzheimer’s disease (AD). ScFv-h3D6 is an anti-Aβ antibody fragment 
that lacks the Fc region, associated to the induction of microglial 
reactivity by the full-length mAb bapineuzumab. ScFv-h3D6 was shown 
to reduce Aβ burden, improve cognitive functions, protect from neuronal 
death, and restore apolipoproteins E (apoE) and J (apoJ) levels in the 
3xTg-AD mouse. Because of the key role these apolipoproteins play in 
the development of AD, here we aimed to study the eff ect of the combined 
therapy of the scFv-h3D6 with apoE or apoJ mimetic peptides (MP). 
3xTg-AD mice and a non-transgenic control were intraperitoneally treated 
for six weeks with the diff erent molecules, alone or combined. Magnetic 
resonance imaging and spectroscopy (MRI/MRS) studies showed a 
general tendency to recover brain volume upon treatments, as well as the 
metabolic profi le in the cortex. After sacrifi ce, we could conclude that Aβ 
levels decreased upon treatment with scFv-h3D6, apoE-MP or apoJ-MP, 
but the eff ect was not so evident with the combined therapies. In terms of 
glial reactivity, apoE-MP showed a potent anti-infl ammatory eff ect that 
was inhibited by the presence of scFv-h3D6, whereas apoJ-MP behaved 
in the opposite way. This fact points to a diff erential role of apoE-MP 
and apoJ-MP. ScFv-h3D6 not only did not induce microglial activation, 
but rather reduced it. Finally, endogenous apoE and apoJ levels were 
decreased to non-pathological levels by scFv-h3D6, but the MPs lead 
to an increase in both apolipoproteins. As an increase in apoE may be 
potentiator of the Aβ deposition, scFv-h3D6 treatment alone or combined 
with apoJ-MP might be a better approach.

[FIS-PI113-01330] & [2014-PROD00032], both co-funded by FEDER.
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The mitogen-activated protein kinases (MAPK) family is composed of 
several serine-threonine and tyrosine specifi c kinases which regulate 
diverse mechanisms, such as proliferation, diff erentiation and cell 
survival. MAPKs phosphorylation and subsequent activation is modulated 
by several families of protein phosphatases, being dual-specifi city 
phosphatases (DUSP) one of the most important. Within this group we 
will focus on DUSP6/MKP3, which dephosphorylates extracellular 
signal-regulated kinases 1 and 2 (ERK1,2) specifi cally. In previous work 
we demonstrated that, in rat cerebellar astrocytes, the stimulation of 
P2X7 nucleotide receptors promoted the phosphorylation and activation 
of ERK1,2 proteins. The aim of this work is to analyze the contribution 
of DUSP6 in the dephosphorylation and deactivation of ERK1,2 after 
the stimulation of the nucleotide receptor. We prove that activation of 
P2X7 nucleotide receptors with the specifi c agonist BzATP or EGF 
receptors –used as a positive control of the activation of ERK signalling– 
causes a shift in the levels of DUSP6 protein, following a biphasic 
pattern composed by an early fall, and a subsequent increase in its levels 
after longer periods of stimulation. The initial loss of protein is caused 
by its proteasomal degradation, as shown in the experiments where the 
proteasomal inhibitor MG-132 is used. The latter increase in protein is due 
to the transcriptional induction of Dusp6 gene, as observed in Real-Time 
PCR experiments. Both changes in protein levels are dependent on the 
activation of ERK, since the use of the MEK inhibitor U-0126 hinders 
both the proteasomal degradation and the transcriptional induction. We 
also show that P2X7 stimulation causes Ser197 phosphorylation of DUSP6 
in an ERK-dependent manner.
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MAP Kinases ERK1,2 are implicated in essential cellular events such as 
proliferation, diff erentiation and cell survival. The fi nal eff ect depends 
on the intensity and duration of the ERK signal. In this process, the 
MAP kinase phosphatases (MKPs) play a major role in inactivating 
MAPK signaling. They are dual specifi city phosphatases (DUSPs) that 
dephophorylate their MAPK substrates in both Ser/Thr and Tyr residues. 
The members of DUSP family diff er in their substrate selectivity and in 
their subcellular localization.
In cerebellar granule neurons, P2X7 nucleotide receptor is coupled 
to ERK1,2 signalling and exhibit neuroprotective eff ects. In the 
present study, we investigate the possible role of this receptor in the 
modulation of DUSP phosphatases. Stimulation of P2X7 receptor with 
its pharmacological agonist, BzATP, modulates in a biphasic way the 
ERK1,2 selective phosphatase, DUSP6 (MKP-3). At short stimulation 
times (30min-1h) it promotes a decline in DUSP6 protein levels 
coincident with the increase in ERK1,2 phosphorylation. This eff ect is 
partially prevented by MEK inhibitor, U0126, and completely reverted 
by proteasome inhibitor MG132, suggesting a process of DUSP6 
phosphorylation that promotes its degradation via proteasome. The 
recovery of DUSP6 basal levels takes place in a second phase at longer 
stimulation times with BzATP (2-6h). The increase in DUSP6 expression 
is due to transcriptional induction of dusp6 gene and it depends on 
ERK1,2 signalling mediated by P2X7 activation. The use of the DUSP6 
allosteric inhibitor, BCI, demonstrates that this phosphatase is regulating 
cytoplasmic levels of activated ERK1,2. In conclusion, P2X7 nucleotide 
receptor participates in ERK1,2 signalling homeostasis through the 
regulation of DUSP6 phosphatase in neurons.
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Prostaglandin E2 impairs P2Y2/P2Y4 receptor 
signaling in astrocytes
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Prostaglandin E2 (PGE2) is one of the main bioactive lipids accumulated 
after tissue damage or infl ammation. This bioactive lipid activates specifi c 
membrane receptors belonging to the G-protein coupled receptor family: 
EP1-EP4 and mediates pro- or anti-infl ammatory actions depending 
on cell-context. Nucleotides can also be released in these situations and 
even contribute to PGE2 production. In previous studies we described the 
selective impairment of P2Y nucleotide signaling by PGE2 in macrophages 
and fi broblasts. In both models, the eff ect of PGE2 was independent of 
PG receptors. Considering that macrophages and fi broblasts contribute to 
infl ammatory response and tissue remodeling, a similar aligned mechanism 
involving P2Y signaling could take place in astrocytes in order to resolve 
neuroinfl ammation and brain repair. In the present study we have analyzed 
the modulation of cellular responses involving P2Y2/P2Y4 receptors by 
PGE2 in rat cerebellar astrocytes. We have demonstrated that PGE2 inhibited 
[Ca2+]i increases elicited by UTP in single cell. Moreover, we have proved 
that the inhibition of UTP calcium responses by PGE2 is independent of 
membrane receptors. Besides, this inhibition has an impact on the astrocyte 
migration elicited by the nucleotide. With the purpose of fi guring out the 
intracellular signaling pathway, we have studied the PGE2 eff ect on the 
activation of two proteins targeted by P2Y nucleotide receptors, such 
as ERKs and Akt proteins. The results show that PGE2 through nPKC 
negatively modulates ERK and Akt phosphorylation induced by UTP. We 
are currently investigating the intracellular mechanisms responsible for the 
inhibition. We hypothesize that PGE2 could promote the internalization of 
P2Y receptors through the activation of nPKC/PKD.
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Ghrelin is an essential peptide to control food intake, whose eff ect on 
orexigenic neuropeptides has been thoroughly studied. This eff ect is partially 
mediated by the AMPK malonyl-CoA-carnitine palmitoyltransferase 1 
(CPT1) axis in arcuate hypothalamus. However, little is known about 
ghrelin’s eff ect on hypothalamic and cortical amino acid neurotransmitters. 
Here we assess the eff ect of ghrelin intraperitoneal injection in murine brain 
cortex and hypothalamus. We observed that ghrelin reduces CPT1A activity 
and that this reduction is accompanied by a reduced GABA metabolism and 
release in cortex. In contrast, ghrelin increases CPT1A activity and GABA 
output in the hypothalamus. To analyze the role of CPT1A as a downstream 
eff ector of ghrelin in cortical neurons, we assessed the eff ect of ghrelin 
treatment and CPT1A deletion. CPT1A deletion was achieved by using 

primary cortical neuronal cultures from CPT1A loxP/loxP mice infected with 
Ad-CRE. We observed that both ghrelin and CPT1A deletion produced a 
reduction on GABA metabolism and release. In light of these results, we 
conclude that CPT1A-mediated eff ect of ghrelin in cortical neurons may 
modulate metabolism and anaplerotic pathways to reduce the amino acid 
neurotransmitter releasable pool in cortical neurons. These GABAergic 
cortical eff ects might be related to behavioral changes induced by ghrelin.
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The synthetic stereoisomer of the phytocannabinoid cannabidiol (CBD), 
abnormal-cannabidiol (Abn-CBD), is inactive at CB1R or CB2R, but it may 
activate GPR18, a recently deorphanized receptor, O-1602, Abn-CBD, 
Δ9-THC and AEA may act as agonists at GPR18[1]. GPR18 was cloned in 
1997[2] and N-Arachidonoyl glycine (NAGly), which results from anandamide 
(AEA) metabolism, is postulated as its endogenous agonist [3]. Its physiological 
role remains still obscure, although it has been implicated in cell migration, 
vasodilation, haemodynamic responses, apoptosis and immune regulation[3]. 
As we have identifi ed CB1R and CB2R heteromers[4], we determined whether 
GPCR18 may form heteromers with cannabinoid receptors and the particular 
signaling properties of the heteroreceptor complexes.
By Bioluminescence Resonance Energy Transfer (BRET) assays in 
heterologous cells we demonstrated that it is possible the formation of 
heteromers consisting of human GPR18 and human CB2R but not human 
CB1R. The GPR18-CB2R BRET signal was not aff ected by receptor 
agonists. Moreover, CB2R and GPR18 co-localize at the plasma membrane 
level in HEK cells. By beta-arrestin recruitment assays we have detected 
that the signal induced by CB2R agonist, JWH133, is reduced by the 
presence of GPR18, suggesting a negative cross-talk between GPR18 
and CB2R. This cross-talk has also been detected by cAMP accumulation 
assays both in transfected cells and in primary cultures of hippocampal 
microglia. We have also detected the presence of CB2R-GPR18 in natural 
sources using proximity ligation assays (PLA) in rat brain slices.
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Most evidence indicates that G protein-coupled receptors form heteromers 
between them and with other receptors. By allosteric mechanisms, them 
acquire a multiplicity of unique pharmacological and functional properties. 
Recently, we discovered that dopamine D1 receptors (D1R) and histamine 
H3 receptors (H3R) form heteromers through which H3R ligands can 
inhibit D1R function. D1Rs also physically interact and modulate ionotropic 
glutamate NMDA receptors (NMDAR). In the present work, we investigated 
if NMDAR, D1R and H3R form a heterotrimeric complex in brain.
Endogenous D1R-H3R heteromers were detected by co-immunoprecipitation 
(Co-IP) and/or proximity ligation assays (PLA) in rat and mouse cortical 
slices, where H3R ligands were able to decrease D1R signaling (ERK1/2 
pathway) and also to block the cell death induced by overstimulation of either 
D1R or NMDAR. By bioluminescence resonance energy transfer (BRET) 
experiments in transfected HEK cells, we demonstrated that both D1R and 
H3R interact with NMDAR subunit 1A in the presence of subunit 2B. In this 
heterologous system, the heteromer formation by D1R-H3R-NMDAR was 
detected by BRET with bimolecular fl uorescence complementation (BiFC), 
whereas the expression of endogenous D1R-H3R-NMDAR heteromers were 
observed in rat and mouse cortex by PLA.
Many systems, including the glutamatergic and dopaminergic, are involved 
in neurodegeneration. Our innovative fi nding is that D1R, H3R and 
NMDAR form heteromers that may be a point of intervention for cognitive 
disorders in neurodegeneration.
Our results point out that D1R-H3R-NMDAR heteromers are expressed 
in brain cortex and a complex interaction exists between protomers in the 
heteromer, where H3R ligands act as a “molecular brake” for D1R and 
NMDAR signaling.
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Intrauterine growth restriction (IUGR) refers to poor growth of a fetus 
during pregnancy due to several causes like poor maternal nutrition or 
lack of adequate oxygen supply to the fetus. IUGR is typically asymmetric 
due to the “brain sparing” eff ect, by which the brain is protected from the 
adverse eff ects of malnutrition to ensure vital functions like respiration, 
suckling, etc. Nevertheless, this does not warrant the normal development 
of the brain and the risk exists of neurological and cognitive defi cits at 
short or long term.
We have used a porcine model for IUGR to study the eff ects of IUGR on 
monoaminergic neurotransmitters (catecholamines and indoleamines) in 
several brain areas, and to study the hippocampus morphology by using 
immunohistochemical methods. In our model, porcine fetuses are classifi ed 
as NBW (normal birth weight) or LBW (low birth weight, consequence of 
IUGR).
Our results show specifi c eff ects in the hippocampus, where an increase 
in the serotonin (5-HT) pathway is observed only in male LBW fetuses.
Neuronal markers were studied by immunohistochemical, allowing 
to observe a decrease in number of mature neurons in the CA1 and the 
gyrus dentate regions of the hippocampus in LBW fetuses. Furthermore, 
morphological changes are also observed in LBW hippocampus, like 
alterations in neuronal morphology, a decrease in the number of dendrites 
and axons, decreased neuronal connectivity and higher number of immature 
neurons.
These results are consistent with a deleterious eff ect of IUGR on the brain 
development in pig fetuses.
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Metformin is a drug used for the treatment of type 2 diabetes. It belongs 
to biguanide molecule class and specifi cally inhibits complex I of the 
electron transport chain inducing an imbalance of ATP/ADP ratio in the 
cell. Therefore, it causes a reduction of glycaemia by inhibition of hepatic 
gluconeogenesis but also has a systemic eff ect.
In this experiment, we have studied the eff ect of metformin on 
neurotransmitters (catecholamines and indoleamines) and their metabolites 
in the CNS of piglets whose mothers had diff erent diets. 24 pregnant sows 
were fed with three diets (control, restrictive and overfeed, n=8 per group) 
during gestation. When piglets were born, 48 females were selected and 
treated orally with placebo or metformin (50mg/Kg/day, n=24) for 28 days 
during lactation. At sacrifi ce, plasma and brain samples were collected. 
Brain was removed from skull and hypothalamus, amygdala, striatum and 
prefrontal cortex were excised and frozen with liquid nitrogen as quick as 
possible. Neurotransmitters and their metabolites were quantifi ed by HPLC 
from those brain areas and plasma.
Results show an eff ect mostly on catecholamines concentration caused by 
mother diets as well as metformin treatment in piglets in all brain areas. 
Hypothalamus and striatum presents strong signifi cant diff erences between 
mother diets and metformin treatment on catecholamines levels. Prefrontal 
cortex and amygdala show diff erences between metformin treatment 
mostly on mothers with a restriction diet. Adrenalin levels in plasma are 
signifi cantly lower on piglets treated with metformin that piglets treated 
with placebo only on mothers with a restrictive diet. It is proposed that 
metformin treatment in piglets is able to counterbalance diff erences on 
catecholamine levels provoked by mother diets.
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Dopamine plays a key role in numerous CNS processes including motor 
control and response to reward-associated stimuli. Dopamine acts on 
specifi c receptors belonging to the G protein-coupled receptor (GPCR) 
family which are categorized in two main groups: D1-like (D1R and D5R) 
and D2-like (D2R, D3R and D4R). It has large been demonstrated that 
many of the GPCRs are associated as homodimers, heterodimers and 
higher order oligomers in vivo, which are important for signal transduction 
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and cross-talk between GPCR pathways. Recently, it has been described 
the existence of several heterotetrameric structural units, such as the 
A2AR-D2R heterotetramer constituted by A2AR and D2R homodimers, 
which interact between them through the transmembrane domain (TM) 5.
In this study, we have demonstrated the formation of D2R homodimers 
through TM6 interface. Using computer modeling, we have predicted the 
distance between the orthosteric binding pockets of the two protomers 
in the homodimer and synthetized spiperone-based bivalent ligands. 
By radioligand binding assays, we have determined the affi  nity of the 
monomeric and dimeric ligands, obtaining a signifi cant better affi  nity of 
the bivalent ones. Furthermore, this diff erential affi  nity was abolished by 
the treatment with D2R TM6 peptide, which disrupts de homodimer. These 
results demonstrate that our bivalent ligands are able to bind simultaneously 
to both receptors of the homodimer.
Our bivalent ligands set the basis for the synthesis of agonist- or 
agonist/antagonist-based bivalent ligands useful for disease-treatments. 
Furthermore, they open the possibility of using them as a homodimer 
detection tool in tissues and also for the design and synthesis of tetravalent 
ligands to detect D2R oligomers.

P14-21

Functional D4-α1A receptor heteromers in cortex 
and striatum
Patricia Homar, Estefania Moreno, Josefa Mallol, Antoni Cortés, 
Enric I Canela, Vicent Casadó
Centro de Investigación Biomédica en Red sobre Enfermedades 
Neurodegenerativas, Madrid, ES; Department of Biochemistry 
and Molecular Biomedicine, University of Barcelona; Institute of 
Biomedicine of the University of Barcelona (IBUB), Barcelona, ES

Attention defi cit hyperactivity disorder (ADHD) is a prevalent psychiatric 
disorder in children and is characterized by symptoms of inattention, 
hyperactivity, and impulsivity. It has been demonstrated that genes in the 
dopaminergic system are involved in ADHD specially the variant D4.7 
of the dopaminergic receptor D4 (D4R). The adrenergic system has been 
linked to ADHD due its implication in vigilance, improvement of visual 
attention, learning and memory. Many studies revealed that NA and DA 
have complementary eff ects in the reinforcement of prefrontal cortex 
(PFC) connections, thereby these coordinate eff ects of NA and DA could 
be mediated by diff erent interactions between its receptors. In particular, α1A 
adrenoreceptors (α1AR) and diff erent variants of D4R are expressed in PFC 
and striatum. Due to the implication of the dopaminergic and adrenergic 
systems in ADHD, we analysed whether diff erent variants of D4R were 
capable of heteromerize with α1AR, and the possible functional diff erences 
between the D4.4R variant, and the ADHD related variant D4.7R. We have 
demonstrated heteromerization between the D4.4R or D4.7R and α1aR in vitro 
using Biolumiscence Resonance Energy Transfer (BRET) in transfected cells 
and in situ by Proximity ligation assay (PLA) in mice striatum and cortex. 
Functionally, we have observed negative cross-talk and cross-antagonism in 
D4.4-α1a and D4.7-α1a heterodimers in the MAPK pathway in transfected cells, 
as well as in rat striatum. Nevertheless, this cross-talk and cross-antagonism 
has been detected only in the D4.4-α1a heteromer and not in D4.7-α1a when 
intracellular calcium release was analysed. Those results suggest a functional 
relevance of the D4-α1a interaction, which seems to be modifi ed in presence 
of the ADHD related D4.7R variant.

P14-22

Biased agonism in cannabinoid CB1 receptors 
in the absence and presence of cannabidiol
Rafael Rivas-Santisteban1, Irene Reyes-Resina1, Xavier Nadal2, 
Gemma Navarro-Brugal3, Rafael Franco1
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There is controversy on the molecular mechanism by which one of the 
main components of Cannabis sativa, cannabidiol (CBD), exerts its 
physiological eff ects. Although actions via binding to the orthosteric 
site of cannabinoid CB1 or CB2 receptors was reported, the affi  nity is 
low, i.e. lies in the micromolar range. Recent results have open a new 
perspective as CBD is an negative allosteric modulator of CB1 receptors 
[1] and we have results pointing to the allosteric action of CBD on CB2 
receptors (Navarro et al., submitted). Receptors for cannabinoids belong 
to the superfamily of G-protein-coupled receptors and, when activated, 
they signal via both Gi-protein dependent and G-protein independent 
routes. Biased agonism is a property of GPCRs with high impact in drug 
discovery.
In this poster we present data from dose-response assays to measure 
the bias coeffi  cient of a series of natural (both endocannabinoids and 
phytocannabinoids) and synthetic compounds acting on the orthosteric 
site of cannabinoid CB1 receptors. The results show a marked biased 
eff ect depending on the assayed compound. For instance, one of the 
most used agonists in pharmacological research has little eff ect on 
reducing (via Gi protein) forskolin-induced cAMP levels whereas 
the eff ect is more marked on MAP kinase pathway activation. The 
dynamic mass redistribution (DMR) label-free technique and ß-arrestin 
II recruitment assay were also used as receptor activation readouts. 
Importantly, biased agonism was markedly aff ected by CBD thus 
confi rming a negative action via allosteric interactions within the CB1 
receptor. We will perform similar assays in cannabinoid CB2 receptors 
and in cells expressing the two receptors, i.e. in a system expressing 
CB1-CB2 receptor heteromers (fi rst described by [2]).

Acknowledgements. Supported by grants SAF2012-39875-C02-01from 
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Innovation (MINECO; it may include FEDER funds) and 201413330 from 
Fundació la Marató de TV3.
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The association of synaptic defects to neuropsychiatric impairments, 
such as schizophrenia and autism, highlights the need for deciphering 
the molecular mechanisms responsible for correct synaptic function. 
The partnership between the post- and presynaptic cell adhesion 
proteins, Neuroligin and Neurexin, which act as synaptic organizers in 
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the human brain and whose alterations through genetic mutations are 
associated with synaptic defects, is well characterized in mammals. 
In contrast, the mechanisms regulating GABAA receptor clustering 
to the postsynaptic membrane and the role of Neuroligins in this 
process is not clear. Punctin was identified as a novel partner of 
Neuroligin, critical for post-synaptic recruitment of GABAA receptors 
in the model organism C. elegans. Punctin is secreted in the neuronal 
synapse and specifies the inhibitory, but not excitatory, identity of 
the post-synaptic membrane. More importantly, the gene encoding 
the human orthologue of Punctin has been identified as susceptible to 
cause schizophrenia. To better understand signal transduction at the 
C. elegans inhibitory synapse, we aim to characterize, biochemically 
and structurally, the interaction between Neuroligin and Punctin. 
Ultimately, the data obtained in C. elegans will allow us to extrapolate 
a molecular mechanism for the function and regulation of the human 
neuronal synapse, key to our understanding of how neuropsychiatric 
conditions develop.

P14-24

Alterations of prefronto-hippocampal neural 
network dynamics underlie cognitive impairment 
in mouse models of intellectual disability
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We aim at understanding the neural substrates of cognitive impairment 
to fi nd new strategies for cognitive amelioration. We leverage on mouse 
models of intellectual disability, specifi cally Down syndrome (DS) and 
schizophrenia. We record neural activity in the prefrontal cortex (PFC) and 
hippocampus (HPC) of freely-moving mice performing cognitive tasks and 
evaluate the actions of selective drugs on PFC and HPC neural dynamics 
and PFC-HPC connectivity.
Trisomic Ts65Dn mice, a well-established model of DS and cognitive 
impairment, show disrupted PFC delta (4 Hz) and theta (8 Hz) 
oscillations and exacerbated HPC theta. These abnormalities are 
aggravated during novel object recognition (NOR), a memory task with 
PFC-HPC demand. NOR is associated with increased theta and beta 
(18-25 Hz) in HPC and elevated PFC-HPC theta connectivity in normal 
mice. DS mice show defi cits in NOR memory that are associated 
with exacerbated theta in PFC and HPC and defi cient PFC-HPC theta 
connectivity. One month of treatment with the cognitive enhancer 
EGCG, the main compound of green tea, normalizes PFC delta and 
theta activity but not HPC theta. Ongoing work investigates its actions 
in NOR memory.
The schizophrenia study aims at unravelling the neural substrates of 
cognitive impairment mediated by acute antipsychotics. Specifi cally, 
we have investigated the role of the serotonin system (5-HT1AR and 
5-HT2AR) in the actions of atypical (clozapine, risperidone) vs. typical 
(haloperidol) antipsychotics on PFC-HPC neural dynamics. We report 
that spiking activity, theta and high gamma (50-80 Hz) oscillations are 
reduced by acute antipsychotics and the 5-HT1AR agonist 8-OH-DPAT 
both in PFC and HPC. In addition, antipsychotics exacerbate delta 
oscillations. Importantly, all compounds disrupt PFC-HPC connectivity at 
theta frequencies. Ongoing work evaluates the impact of these compounds 
during NOR memory.
Taken together, our fi ndings suggest that abnormal theta activity 
in PFC and HPC and PFC-HPC theta connectivity underlie memory 
impairment.
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Heme trafficking and metabolism 
in trypanosomatid parasites
José M. Pérez-Victoria, María Cabello-Donayre, Lina M. Orrego, 
Marta Martínez-García, Paola Vargas, Jenny Campos-Salinas
IPBLN-CSIC, Granada, ES

Trypanosomatid parasites are responsible for devastating neglected 
diseases such as leishmaniasis (Leishmania spp.), Chagas disease 
(Trypanosoma cruzi) and sleeping sickness (Trypanosoma brucei). 
Current treatments have many limitations so new drugs are needed.One 
attractive strategy for identifying new drug targets involves exploiting the 
biochemical diff erences between these parasites and their human host. The 
trypanosomatid’s auxotrophy for heme constitutes one of these diff erences 
and can be considered as an “Achilles heel” for these parasites. We will 
present diff erent examples of proteins involved in porphyrin traffi  cking and 
metabolism. Some of them are essential for the parasites, and even the 
abrogation of only one allele of these genes prevented the virulence of the 
parasites in mice.
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Membrane-active antimicrobial peptides (AMPs) are an appealing 
alternative to the increasing resistance against classical antibiotics. Most 
AMPs are cationic and amphipathic, acting by selective disruption of the 
phospholipid matrix in membranes with an anionic external hemilayer 
(bacteria and lower eukaryotes).
Membrane-active AMPs leishmanicidal agents were previously reported 
as leishmanicidal agents, but their implementation was precluded by 
their high cost. AS-48 is a 7 kDa circular bacteriocin from Enterococcus 
faecalis. Its strong cationic character and amphipathicity assimilate 
AS-48 to many leishmanicidal AMPs. AS-48 can be obtained massively 
from fermentation broths at low cost, thus a suitable candidate as 
leishmanicidal agent.
AS-48 has IC50s of 1.3 ± 0.2 μM and 7.5 ± 0.7 μM against L. donovani 
promastigotes and L. pifanoi axenic amastigotes, respectively.
At leishmanicidal concentrations, AS-48 induced a fast drop of ATP levels 
of the promastigote, and promoted partial entrance of the vital dye SYTOX 
Green. AS-48 induced a fast depolarization but a slow partial repolarization 
ensued. This, together with the spotting of labelled AS-48 intracellularly 
at sub IC50 concentrations, surmised intracellular targets. AS-48 induced 
mitochondrial depolarization, decreased parasite respiration, and increased 
ROS production.
At 7 μM, AS-48 decreased by 90% intracellular parasitation of 
macrophages, and accumulated preferentially on intracellular parasites.
In all, AS-48 is an appealing candidate as leishmanicidal agent. Optimization 
strategies were discussed.
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Bioimagen: a powerful tool for studying 
leishmaniasis
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Leishmaniasis is a complex of diseases aff ecting the poorest people in 
developing countries that has not vaccine available and the chemotherapy 
is based on a reduced number of clinical drugs with plenty of toxicity 
problems. Despite molecular and –omics tools can be applied for the study 
of this pathogen, many aspects of the parasite interaction with the immune 
system cells that include the macrophages where the amastigotes reside 
are ravelling. In recent years the development of infrared fl uorescent or 
red-shifted luminescent proteins and image tools such as in vivo image or 
intravital image are helping to unravelling the pathology of these diseases. 
Here we tackle how these tools allow designing a physiological environment 
to fi nd new small-molecules against the parasite using high-throughput 
platforms. In addition in vivo fl uorescent or bioluminescent cutaneous and 
visceral mouse models can help us to move forward to preclinical studies. 
Finally, we have also used these tools for studying sexual genetic interchange.
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Functional evaluation of possible superoxide 
dismutases from Leishmania infantum
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Superoxide dismutase (SOD) is a dimeric enzyme capable of dismutating 
the superoxide anion to generate hydrogen peroxide and molecular oxygen. 
Parasites of the genus Leishmania possess 4 annotated isoforms of SOD with 
iron as cofactor: Fe-SODA, Fe-SODB1, Fe-SODB2 and Fe-SODC; the latter 
very poorly described to date. In this work, we have over-expressed in L. 
infantum the 4 annotated isoforms of Fe-SOD plus a putative Fe-SOD and a 
hypothetical Fe-SOD. The annotated version of L. infantum Fe-SODC lacks 
the fi rst 43 amino acids present in the Fe-SODC from Trypanosoma brucei. 
This version of L. infantum Fe-SODC could not be expressed. Generation 
of a longer version of Fe-SODC containing 43 additional amino acids at 
the N-terminus allowed overexpression of this protein. Subsequently, the 
superoxide dismutase activity of cell extracts of the parasites was analyzed 
with a xanthine / xanthine oxidase / cytochrome c assay. Among all cell 
extracts expressing the diff erent forms of Fe-SOD, only that obtained from 
parasites that overexpress Fe-SODA showed superoxide dismutase activity.
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Proteolytic activity changes during the in vitro 
development of Anisakis simplex s.s. (Nematoda: 
Anisakidae): from infective third larval stage from 
fish to non-infective fourth larval stage
Dolores Molina-Fernández, Rocío Benítez, Francisco Javier Adroher, 
David Malagón
Departamento de Parasitología, Facultad de Farmacia, Universidad 
de Granada, Granada, ES

Anisakis simplex s.s. is a complex of sibling species parasites of fi sh, squids 
and marine mammals, that can infect humans causing anisakiasis, when 
parasitized fi sh with infective L3 larvae is eaten raw or undercooked. In this 
study, the proteolytic activity of diff erent larval stages was determined: L3 
just extracted from the fi sh (L3-0h), L3 after 24h from in vitro cultivation, 
L4 after 24h and 14 days from the M3 moulting, all obtained in vitro culture 
at 37ºC. Previously to the analysis, larvae were harvested and frozen. Thirty 
percent of larvae were assayed for molecular identifi cation resulting in A. 
simplex s.s. All parasite extracts, using a fl uorescence-based method, and 
employing specifi c-class inhibitors for four types of protease, were assayed 
for proteolytic activity. In a pH rank from 2 to 11, the activity of the extract 
and the reduction of this activity caused by each inhibitor were determined, 
so the percentage of each type of protease that was involved in the whole 
proteolytic activity was calculated. Two peaks of maximum activity at pH 
6.0 and 8.5 were detected on L3-0h. Every peak was separately studied 
during development. At pH 6.0, the proteolytic activity was increasing 
during the culture. Metallo- (35-47%) and aspartate-proteases (42-54%) 
were the predominant activities in all culture phases. The serine- and 
cysteine-protease activities were detected to L3-0h stage (ca. 10% each 
one), but were diminishing along to culture up to be undetected in the late 
larval stage. At pH 8.5, the proteolytic activity was stable during culture. 
Metalloprotease activity was predominant (73-83%). Serine-proteases was 
among 17-26% of total activity. Cysteineproteases were only detected in 
the L4-14d phase.
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Characterization of AMPK-associated proteins 
regulating quiescence in Trypanosoma brucei 
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The way how eukaryotic cells tightly coordinate and respond to environment 
and nutrients availability is important to many developmental and 
physiological processes, like diff erentiation. One striking example is the 
protozoan parasite Trypanosoma brucei, which undergoes a developmental 
transition from proliferation to quiescence avoid host exhaustion and 
preadapt to host transition.
In eukaryotes, the main nutrient and energy sensor proteins are TOR 
(Target of Rapamycin) and AMPK (AMP-activated kinase). These 
signaling pathways are eventually intertwined in the regulation the balance 
between catabolic and anabolic processes according to cell requirements. 
Recently, we have identifi ed TbAMPKα1 as a positive regulator of 
quiescence development (Saldivia et al., Cell Rep. 2016). Proteomics 
analysis of the AMPK complex suggests that TbAMPK interacts with 
some trypanosome orthologues of well-known eukaryotes AMPK partners. 
Some of them are implicated in metabolic processes such as glycolysis 
and oxidative response. Here we show that TbGSK3 depletion induces a 
similar phenotype to TbAMPKα1 activation, suggesting TbGSK3 acts as a 
negative regulator of TbAMPK.
Furthermore, the redox-dependent mechanism for regulation of TbAMPKα1 
activation suggests that TbAMPKα1 has a role in maintenance of oxidative 
response. However, TbAMPKα1 activation by 5’’ AMP analogue is 
unable to regulate response to exogenous H2O2 in absence of TRYP1 
and TXN1a (redox parasite enzymes), suggesting that both enzymes are 
downstream of TbAMPKα1 and its interaction is important for a successful 
oxidative response. Subsequently, we have observed an upregulation of the 
diff erentiation markers PAD1 and PAD2 mRNA levels in H2O2 treated 
cells, suggesting that ROS increase and TbAMPKα1 activation occurs 
during the development of quiescence.
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Negative regulator of differentiation TbTAF1 
modulates VSG expression
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Post transcriptional modifi cation by the Small Ubiquitin MOdifi er (SUMO) 
peptide functions in Variant Surface Glycoprotein (VSG) expression 
in Trypanosoma brucei. SUMO-conjugated proteins are particularly 
enriched in the High SUMOylated Focus (HSF) within the nucleoplasm 
(López-Farfán et al., PLoS Pathog. 2014). The HSF partially colocalizes 
with the Expression Site Body (ESB), a single nuclear body where the 
VSG locus is mono-allelically transcribed. Large-scale proteomic analyses 
of HA-SUMO-conjugated proteins from two independent screenings 
identifi ed Transcription Activator 1 (TbTAF1), a SNF2 family member 
possessing a chromatin remodeling motif. Functional characterization of 
TbTAF1 by RNAi showed a signifi cant reduction (50%) of active VSG221 
mRNA levels. RNA Polymerase I-ChIP confi rmed a decreased occupancy 
on the active VSG221 following TAF1 KD. TAF1-ChiP suggested 
occupancy at sequences upstream of the VSG promoter. We cloned and 
sequenced diff erent DNAs isolated from TbTAF1 ChIPed experiments to 
determine the occupancy of this factor. The heterogeneity of the sequences 
detected suggested TAF1 is located not only in the active VSG221 upstream 
promoter region, but rather in many other inactive ones. In addition we 
also detected upon TAF1 KD, an unexpected increase of Procyclin mRNA, 
normally repressed in the bloodstream form. As this suggested that TAF1 
may also regulate diff erentiation, we investigated Protein Associated with 
Diff erentiation (PAD1 and PAD2) expression levels, which were clearly 
upregulated. Together these data suggest a dual function of TbTAF1 
controlling of VSG expression and the expression of developmentally 
regulated genes.
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Trypanosoma brucei Antigenic Variation 
frequency is increased by Condensin knockdown
Domingo Rojas-Barros, Jean-Mathieu Bart, Miguel Navarro
Instituto de Parasitología y Biomedicina López-Neyra (CSIC), 
Granada, ES

African trypanosomes avoid adaptive immune response in host by 
periodically varying their main surface antigen, the Variant Surface 
Glycoprotein (VSG), which allows for persistent infections. We 
have previously described that cohesin complex is involved in 
VSG switching regulation, as partial depletion of cohesin subunits 
resulted in an increase in the frequency of new antigenic variants 
(Landeira et al., JCB. 2009). Condensin complex is structurally 
similar to the cohesin complex, and functions in the three-dimensional 
organization of chromosomes preserving structural integrity of the 
mitotic chromosomes. In addition, condensin has recently emerged 
as regulator of chromosome architecture and chromatin compaction 
in interphase, and is highly enriched near expressed genes. Based on 
co-immunoprecipitation assays, condensin subunits seem to interact 
themselves forming a multiprotein complex as described in metazoans 
or yeasts, which localizes in the nucleus. Additionally, we found 
diff erences in the post-translational modifi cations of the condensin 
subunits between the Procyclic and Bloodstream forms. Interestingly, 
SUMOylation was the most prominent. This modifi cation, identifi ed 
in TbSMC4, has been previously associated with VSG expression 
(Lopez-Farfan et al., PLoS Pathogens. 2014). Unexpectedly, partial 
depletion of condensin subunits showed a dramatic increase of VSG221 
switching off  events, reaching up to 10% of the population after 

72h of induction, which is even higher than previously detected for 
cohesin depletion. Isolated switches represented in situ transcriptional 
activation events of independent telomeric VSG-ESs. These fi ndings 
suggest that condensin complex plays an important role in establishing 
and/or maintaining the transcriptional state of VSG-ES chromatin.
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Uncovering RNA polymerase II promoters 
along the genome of the protozoan parasite 
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African trypanosomes have a genome organisation that has co-evolved 
with novel transcriptional regulation. Protein-coding genes transcribed 
by RNA polymerase II (RNAP II) are arranged in polycistronic 
transcription units (PTUs), transcription start sites occur infrequently 
and are present both in in Strand Switch Regions (SSRs) located 
between plus and minus strand PTUs as well as locations where there 
is no switch in polarity of transcription. Although transcription must 
initiate within SSRs, they are often several thousand base pairs and 
it is unclear what feature of SSRs directs initiation. We investigated 
whether sequence defi ned RNAP II promoters driving the transcription 
of protein coding genes are present in the T. brucei genome. First, the 
occupancy profi le of RNAP II was determined using anti-TbRBP1 
chromatin immunoprecipitation combined with deep sequencing 
(ChIP-Seq) to defi ne locations where RNAP II is present. This revealed 
a signifi cant accumulation of RNAP II in 306 peaks across the genome, 
most of them associated within SSRs. All of the promoter studied 
showed unidirectional promoter activity when assayed for the ability 
to drive transcription of a reporter. One such sequence, SSR7_3U, was 
analysed further; the transcription start site (TSS) was determined and 
the essential regulatory elements identifi ed by a mutational dissection. 
The experimental data demonstrate that sequence defi ned RNAP 
II promoters are present at transcriptional start sites for RNAP II 
transcribed protein coding genes in African trypanosomes.
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Immunohistochemical study of cytokine 
profile present in local immune response 
against hydatid cyst
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Introduction: Cystic Echinococcosis (CE) is a zoonotic infection with high 
prevalence in part of Eurasia, Africa, Australia, and South America. Previous 
reports show during CE, the distinguishing feature of the host-parasite 
relationship is that chronic infection coexists with detectable humoral 
and cellular responses against the parasite, but this response regarding the 
hydatid cyst fertility is scarcely studied. The objective of the present work 
is to evaluate locally response of lymphocytes T and B with the cytokine 
profi les Th1 / Th2 present in adventitial layer (AL) of hydatid cysts.
Materials and Methods: Samples from animals with either fertile or infertile 
hydatid cysts were included in this study, using 5 samples per condition. 
Histological samples were evaluated by immunohistochemistry with a panel 
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of antibodies for CD3, CD79a, INFγ, TNFα, IL4 and IL10 molecular markers. 
Digital images were obtained using an Olympus FSX100 Microscope and 
analyzed with software for morphometric analysis (Image J).
Results: Immunohistochemical analysis of lymphocyte populations in AL 
of bovine hydatid cysts showed a predominance of CD3+ T cells compared 
to CD79+ B cells. With respect to fertility, infertile cysts had a statistical 
signifi cant increase of CD3+ T cells and CD79+ B cells (p <0.01) in AL. The 
expression of cytokines showed a statistically signifi cant increase of INFγ 
and TNFα (p < 0.02) in infertile cysts, unlike the fertile cysts that present an 
increase of IL4 (p=0.02) and IL10 (p=0.2).
Conclusions: These fi ndings suggest a predominant Th1 polarized local 
immune response, and a high CD3+ T cell population could contribute to 
infertility condition of bovine hydatid cysts.

Acknoledgments: Fondecyt /Chile No. 1161475, Proyecto interno UNAB 
DI-1388-16/I.
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SIRT1 controls acetaminophen hepatotoxicity 
by modulating inflammation and oxidative stress
Patricia Rada1, Virginia Pardo1, Maysa A. Mobasher2, Irma García 
Martínez1, Águeda González-Rodríguez3, Laura Ruíz1, Cristina 
Sanchez-Ramos1, Maria Monsalve1, Maria Pilar Valdecantos1, 
Ángela M. Valverde1

1Instituto de Investigaciones Biomédicas Alberto Sols, Madrid, 
ES, 2Biochemistry Division, Department of Pathology, College of 
Medicine, Al Jouf University, Sakaka, SA, 3Hospital Universitario 
Santa Cristina, Instituto de Investigación Sanitaria Princesa, 
Madrid, ES

Aims: Acetaminophen (APAP) poisoning causes acute liver failure. 
Sirtuin 1 (SIRT1) is a key player in liver physiology and a therapeutic 
target against hepatic infl ammation. We evaluated the role of SIRT1 in 
the pro-infl ammatory context and oxidative stress during APAP-mediated 
hepatotoxicity.
Results: SIRT1 protein levels decreased in livers from humans and mice 
following APAP overdose. SIRT1-Tg mice maintained higher levels of 
SIRT1 upon APAP injection than wild-type mice and were protected 
against hepatotoxicity by modulation of the antioxidant systems 
and restrained infl ammatory responses in the liver, with decreased 
oxidative stress, pro-infl ammatory cytokine mRNA levels, nuclear 
factor kappa B (NFκB) signaling, and cell death. Mouse hepatocytes 
stimulated with conditioned medium of APAP-treated RAW 264.7 
macrophages (APAP-CM) showed decreased SIRT1 levels; an eff ect 
mimicked by interleukin 1β (IL1β), an activator of NFκB. This negative 
modulation of SIRT1 by APAP-CM was abolished by neutralizing 
IL1β in APAP-CM or silencing p65-NFκB in hepatocytes. Moreover, 
APAP-CM of macrophages from SIRT1-Tg mice failed to downregulate 
SIRT1 protein levels in hepatocytes. In vivo administration of the NFκB 
inhibitor BAY 11-7082 preserved SIRT1 protein levels and protected 
from APAP-mediated acute hepatotoxicity.
Innovation: Our work has evidenced the unique role of SIRT1 in protection 
against APAP-mediated hepatotoxicity by targeting oxidative stress and 
infl ammation.
Conclusion: SIRT1 protein levels are negatively downregulated by IL1β/
NFκB signaling in response to APAP overdose, and this downregulation 
is involved in oxidative stress during APAP hepatotoxicity. Thus, 

maintenance of SIRT1 during APAP overdose by inhibiting NFκB might 
be clinically relevant.

P16m-2

Molecular mechanisms related to cardiovascular 
risk in type 2 diabetes
Victor Manuel Victor González
Fisabio- Hospital Dr Peset-PI16/1083, Rocafort, ES

Type 2 diabetes (T2D) is associated with oxidative stress and it 
is related to cardiovascular diseases. We have demonstrated that 
mitochondrial function is impaired and leukocyte-endothelium 
interactions are more frequent among diabetic patients, which are 
evident in the lower mitochondrial O2 consumption, membrane 
potential, polymorphonuclear cell rolling velocity, and GSH/GSSG 
ratio, and in the higher mitochondrial ROS production and rolling fl ux, 
adhesion, VCAM-1 and E-selectin molecules observed in these subjects. 
Furthermore, we have demonstrated that myeloperoxidase is a key 
component in the ROS-induced vascular damage related to nephropathy 
in type 2 diabetes. In addition, we have demonstrated that glycaemic 
control modulates endoplasmic reticulum stress in leukocytes of type 2 
diabetic patients because patients with poor glycaemic control exhibited 
preferentially enhanced levels of CHOP and ATF6, while subjects 
under HbA1c controlled showed high levels of sXBP1. In addition, 
autophagy was altered in the leukocytes of type 2 diabetic patients by 
increasing LC3-II and beclin levels. Finally, we have demonstrated that 
mitochondrial fusion and fi ssion were impaired in leukocytes of type 2 
diabetic patients depending of glycaemic control, decreasing fussion 
proteins including MFN1, MFN2 and OPA1, and increasing fi ssion 
proteins such as FIS 1 and DRP1. These fi ndings lead to the hypothesis 
that poor glycemic control and mitochondrial impairment during T2D 
may alter reticulum stress, autophagy and mitochondrial dynamics and 
could eventually promote leukocyte-endothelial interactions and the 
onset of cardiovascular diseases.

This study was fi nanced by grants PI16/1083 and UGP15-193 and by the 
European Regional Development Fund (ERDF “A way to build Europe”).

P16m-3

New biomarkers of tumor development: Oxidative 
Metabolism and Stress Resistance
Ignacio Prieto1, Cristina Sánchez1, Ana Peñas1, Mª Teresa Bayo1, 
Cesar Quintela1, José García-Borda2, Eduardo Ferrero-Herrero2, 
María Monsalve1

1Instituto de Investigaciones Biomédicas Alberto Sols (CSIC-UAM), 
Madrid, ES, 2Hospital Universitario 12 de Octubre, Madrid, ES

Thyroid cancer is the most common cancer of the endocrine system, 
and the eleventh most common cancer type in the United States. An 
important etiologic factor for the development, progression and 
cancer mortality of certain types of cancer, included thyroid cancer, is 
metabolic Syndrome (MetS), this fact is supported by evidences from 
epidemiologic investigations as well as experimental, translational and 
clinical studies.
In this regard, in the last years a number of studies have focused on the 
analysis of mitochondrial DNA, since DNA is a stable type of molecule 
that can be easily isolated and analyzed from all types of tissues and body 
fl uids. An important caveat of these studies is that they in general, miss to 
evaluate the correlation of mitochondrial dysfunction in the tumor, with 
that of the peripheral tissue, with whole body metabolic control, with the 
levels or variants of mtDNA identifi ed in body fl uids, particularly in blood. 
In this study we aimed to carry an evaluation on all these levels and their 
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correlation in order to fi nd novel biomarkers of tumor development that 
measured the metabolic risk at diff erent levels (Cruz-Bermudez et al., 
2017).
Previous studies from the group had shown that the general metabolic 
status of a patient can be evaluated in PBMCs trough the determination 
of the levels of PGC-1a and the regulation of its target genes, and 
this determination can have prognosis value for the recovery from 
myocardial infarction (Fabregat-Andres et al., 2015). These studies 
also showed that PGC-1a is induced in PBMCs in response to pro 
infl ammatory cues.
To evaluate how alterations in metabolic control were related to thyroid 
tumor development we analyzed bioenergetics biomarkers in plasma, blood 
and in tumor tissue in a cohort of 45 cancer patients, 27 with hyperplasia 
and 18 with carcinoma. We determined tumor proliferation rates, using 
the proliferation marker ki67, the mitochondrial dysfunction in the tumor 
tissue, using as a surrogate marker the conformation and subcellular 
distribution of mitochondria, in PBMCs we evaluated the levels of PGC-1a 
and its correlation with changes in gene expression in its target genes, and 
the levels and variants of mtDNA present in plasma (Savagner et al., 2003).
Our data suggests that nuclear and mitochondrial cc DNA have potential 
as biomarkers of metabolic risk in thyroid cancer and support a strong link 
between metabolic control as evaluated in PBMCs and tumor mitochondrial 
dysfunction.

P16m-4

Pharmacologic targeting of GSK-3 and NRF2 
provides neuroprotection in a preclinical model 
of tauopathy
Antonio Cuadrado1, Sebastian Kügler2, Isabel Lastres-Becker1

1Centro de Investigación Biomédica en Red sobre Enfermedades 
Neurodegenerativas (CIBERNED), Instituto de Investigación 
Sanitaria La Paz (IdiPaz), Instituto de Investigaciones Biomédicas 
Alberto Sols UAM-CSIC; Department of Biochemistry, Faculty 
of Medicine, Autonomous University of Madrid, Madrid, ES, 
2Department of Neurology, Center Nanoscale Microscopy and 
Molecular Physiology of the Brain (CNMPB), University Medicine 
Göttingen, Göttingen, DE

Objective: Tauopathies are a group of neurodegenerative disorders where 
TAU protein is presented as aggregates or is abnormally phosphorylated, 
leading to alterations of axonal transport, neuronal death and 
neuroinfl ammation. Currently, there is no treatment to slow progression 
of these diseases. Here, we have investigated whether dimethyl fumarate 
(DMF), an inducer of the transcription factor NRF2, could mitigate 
tauopathy in a mouse model.
Methods: Neuronal, astroglial and microglial cell lines were treated 
with DMF to determine if the NRF2 transcriptional signature is cell 
type-dependent. The signaling pathways modulated by DMF were 
also studied in mouse embryonic fi broblast (MEFs) from wild type or 
KEAP1-defi cient mice. The eff ect of DMF on neurodegeneration, astrocyte 
and microglial activation was examined in Nrf2+/+ and Nrf2−/− mice 
stereotaxically injected in the right hippocampus with an adeno-associated 
vector expressing human TAUP301L and treated daily with DMF (100 mg/
kg, i.g) during three weeks.
Results: DMF induces the NRF2 transcriptional signature in all 
brain-derived cell types through a mechanism that involves KEAP1 but 
also PI3K/AKT/GSK-3-dependent pathways. DMF modulates GSK-3β 
activity in mouse hippocampi. Furthermore, DMF modulates TAU 
phosphorylation, neuronal impairment measured by calbindin-D28K and 
BDNF expression, and infl ammatory processes involved in astrogliosis, 
microgliosis and pro-infl ammatory cytokines production.
Interpretation: This study reveals neuroprotective eff ects of DMF beyond 
disruption of the KEAP1/NRF2 axis by inhibiting GSK3 in a mouse model 

of tauopathy and supports repurposing of this drug for treatment of these 
diseases.

P16-5

Role of the thioredoxin and glutaredoxin systems 
in recycling of specific substrates and in general 
thiol homeostasis in fission yeast
Susanna Boronat1, Alba Domènech1, Sarela García-Santamarina2, 
José Ayté1, Elena Hidalgo1

1Universitat Pompeu Fabra, Barcelona, ES, 2Duke University 
Medical School, Durham, US

The thioredoxin (Trx) and glutaredoxin (Grx) pathways are required 
to restore the thiol-redox equilibrium once it is altered by reducing 
disulfi de bonds between oxidized cysteines in proteins and maintaining 
solvent-exposed general thiols in their reduced state. In addition, many 
enzymes, such as PAPs reductase (Met16), peroxiredoxin (Tpx1) or the 
essential ribonucleotide reductase (Cdc22), have a catalytic cycle that 
involves introducing cysteine oxidation to disulfi de forms. In order to 
be recycled, these disulfi des need to be reduced back into the thiol form 
by the Trx and Grx pathways. We aim to dissect the role of these often 
overlapping electron donors in both general thiol homeostasis and in the 
recycling of some specifi c substrates such as Met16 and Cdc22. We have 
already found that Trx1 is the only electron donor for Met16, an enzyme 
essential for the synthesis of cysteine, and, therefore, Dtrx1 cells are 
auxotrophic for this amino acid. Recycling of oxidized Cdc22 seems to 
mainly rely on the cytosolic thioredoxins Trx1 and Trx3 as cells lacking 
these thioredoxins have increased levels of oxidized Cdc22, have delayed 
cell cycle progression and have constitutively active DNA replication 
checkpoint due to poor dNTP synthesis in order to synthesize more 
ribonucleotide reductase. However, a role for the glutaredoxin pathway 
in recycling Cdc22 is not excluded as the deletion of one glutaredoxin 
(Grx1) and the thioredoxin reductase (Trr1) is lethal. This lethality is 
suppressed when an abundant competitor for reducing equivalents like 
Tpx1 is also deleted. Finally, we will also present data describing the 
role of Trx and Grx systems in the maintenance of thiol homeostasis and 
disulfi de stress.

P16-6

Peroxide oxygen elimination in neutrophils 
and mononuclear immune cells: differential 
characteristics
Carla Busquets-Cortés, Antoni Pons, Xavier Capó, Josep A. Tur, 
Antoni Sureda, Antoni Pons
Universitat de les Illes Balears, Palma de Mallorca, ES

Free radicals derived from oxygen in the biological systems are 
produced during cellular metabolism and functional activities but 
are also eliminated by antioxidant systems which diff er between cell 
types. However, antioxidant capabilities can be overwhelmed by 
oxidant production, resulting in an imbalance called oxidative stress, 
present in various patological conditions. We aim to study the diff erent 
neutrophils and PBMCs capabilities to eliminate oxygen peroxide (H2O2) 
extracellularly produced. The diff erent neutrophil and PBMCs oxidative 
damage production could be consequence of the diff erent mechanisms to 
eliminate reactive oxygen species (ROS). PBMCs and neutrophils from 7 
patients with metabolic syndrome were ex vivo exposed to a continuous 
H2O2 production by glucose oxidase catalysing the glucose oxidation to 
gluconate. By modulating glucose oxidase concentration in the culture 
medium we were able to control the cell exposu to H2O2. Neutrophils 
and PBMCs cells were exposed to two diff erent H2O2 levels and the rate 
of H2O2 elimination was determined by measuring the H2O2 levels in the 
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culture media in function of time of incubation. It allows calculating the 
maximal rate of H2O2 elimination (Vmax) and the H2O2 concentration 
that eliminate H2O2 at 50% of its Vmax (Km) for neutrophils and PBMCs 
of metabolic syndrome patients. The Vmax of H2O2 for neutrophils 
was 0,364±0,04 uM/s and for PBMCs was 0,335±0,04 uM/s; the 
Km for neutrophils was 24,41±7,2 uM/s and the Km for PBMCs was 
153,08±22,6 uM/s. Neutrophils have higher capabilities to eliminate 
H2O2 extracellularity produced and they also have higher affi  nity for H2O2 
elimination than PBMCs. In conclusion, neutrophils are more effi  cient 
cells for H2O2 elimination than PBMCs.

Keywords: neutrophils, oxidative stress, oxygen peroxide, PBMCs, ROS.

Fundings: This study was supported by Instituto de Salud Carlos III 
(PI11/01791 & PI14/00636), CIBERobn CB12/03/30038, UIB (Ph.D 
grant) and Conselleria d’Educació, Cultura Universitat, Govern de 
les Illes Balears (FPI-CAIB/1658/2014 grant, included in Fons Social 
Europeu programme).

References
[1] Research Group on Community Nutrition and Oxidative Stress, Science 
Laboratory of Physical Activity, Department of Fundamental Biology and 
Health Sciences, University of Balearic Islands, 07122 Palma de Mallorca, 
Spain
[2] CIBER: CB12/03/30038 Fisiopatología de la Obesidad la Nutrición, 
CIBEROBN, Instituto de Salud Carlos III (ISCIII), University of Balearic 
Islands, 07122 Palma de Mallorca, Spain.

P16-7

Influence of coenzyme Q biosynthetic ring 
precursors on mitochondrial physiology and 
autophagy in kidney-derived cells
Elena Gutiérrez Casado, Lucía Fernández del Rio, José Antonio 
González Reyes, José Manuel Villalba Montoro
Universidad de Córdoba, Córdoba, ES

Many antioxidant substances suppress the deleterious eff ects of reactive 
oxygen species. Coenzyme Q (Q) is a prenylated quinone which 
acts as an essential electron and proton carrier in the mitochondrial 
respiratory chain by driving electrons from complexes I and II to 
complex III. Q is also a potent lipophilic antioxidant. Its endogenous 
synthesis involves p-hydroxybenzoic acid (pHB) as the quinone 
ring precursor, and polyprenylpyrophosphate as the isoprenoid 
tail precursor produced via the mevalonate pathway. Kaempferol 
(3,5,7-trihydroxy-2-(4-hydroxyphenyl)-4H-1-benzopyran-4-one) is a 
fl avonoid found in many edible plants used in traditional medicine which 
can behave as antioxidant or pro-oxidant in a concentration-dependent 
manner. At high concentrations, it has been reported to induce 
autophagy and apoptosis, whereas at low concentrations it is capable 
of neutralizing superoxide. We have recently characterized kaempferol 
as a novel coenzyme Q (Q) biosynthetic ring precursor that increases 
signifi cantly Q levels, particularly in kidney cells.
The present study was set to determine how mitochondrial physiology 
as well as autophagy signaling and autophagic fl ux were aff ected under 
the experimental conditions previously shown to increase Q levels, 
with the aim of elucidating the putative involvement of such increase 
in the observed eff ects. We compared the eff ects of kaempferol with 
two additional treatments also shown to increase intracellular Q levels, 
either endogenously as is the case of pHB treatments, or exogenously 
as obtained by supplementing cells with Q10. In addition, we tested 
p-aminobenzoic acid (PABA), a competitive inhibitor of the Coq2 
prenyltransferase and hence, a compound known to produce a dramatic 
decrease of Q levels by shutting-off  its endogenous biosynthesis.
Diff erent mitochondrial oxidative stress-related parameters were 
measured. The study of autophagy signaling was carried out by western 

blot measurements of proteins involved in this process. Autophagic 
fl ux was estimated by fl ow cytometry assays using the commercial kit 
Cyto-ID, that allows to measure the formation of autophagosomes. 
Our results show that an increase in Q levels modify mitochondrial 
parameters and autophagy, which is consistent with a mild blockage of 
the pathway on its fi nal steps, and this is partially reverted by PABA. 
Further investigations are needed to elucidate the exact mechanistic role 
of Q in the regulation of this process.

P16-8

New insights into the mechanisms of longevity 
extension in mice overexpressing CYB5R3
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Aging is a complex time-dependent process involving multiple factors. 
Despite the complexity of this natural process, simple interventions 
such as caloric restriction or autophagy activation provide multiple 
benefi ts increasing lifespan and promoting healthy aging through 
mechanisms that are dependent on strain, sex and energy intake. 
The Free Radical Theory of Aging proposes that oxidative stress and 
redox imbalance are factors directly related with aging. Attenuating 
free-radical-induced damage counteracts the aging process and can 
extends the lifespan of many organisms. Furthermore, consistent with 
the Theory of Membranes in Aging, dietary fatty acids are cellular 
constituents which can also alter the rate of aging by modifying the 
level of unsaturation in membrane phospholipids. The identifi cation of 
enzymes which the capacity of modulating aging is starting to emerge. 
NADH-cytochrome b5 reductase-3 (CYB5R3) is a fl avoprotein that 
catalyzes the reduction of coenzyme Q and cytochrome b5 using NADH 
as electron donor. CYB5R3 plays an important role in the regulation 
of metabolic pathways associated with healthspan and aging through 
mechanisms that appear to be related to a decrease in oxidative damage 
and alterations in fatty acids composition, in accordance with the two 
theories mentioned above. Previous studies carried out in our group 
have shown that CYB5R3 overexpression in transgenic mice extends 
longevity. However, the eff ects of CYB5R3 overexpression on cell 
senescence and autophagy, or the eff ect of aging on the modulation of 
cell metabolism by overexpression of this enzyme are largely unknown. 
The aim of this work was to gain new insights into the physiological role 
of CYB5R3 in aging using the in vivo model of mice overexpressing 
CYB5R3, by focusing our research towards those ways that regulate 
cell senescence, apoptotic signaling and autophagy in diff erent organs, 
as well as to explore possible diff erences that might exist between 
males and females.

P16-9

Swimming induces an anti-inflammatory 
and antioxidant response in peripheral blood 
mononuclear cells stimulated with PMA
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de Salud Carlos III (ISCIII), University of Balearic Islands, Palma de 
Mallorca, ES

Physical activity invokes a body adaptation against elevated oxidant levels 
by increasing the antioxidant machinery. Exercise also induces the release 
of cytokines, which work in a hormone-like fashion, exerting specifi c 
endocrine eff ects. The aim was to determine the eff ects of a swimming 
session on the anti-infl ammatory and antioxidant response in adolescent 
female swimmers. Athletes (N=14, 16.1±2.2 years old) performed 
a swimming session for one hour at 75–80% of individual maximal 
capacity. Blood samples were obtained before and 2 h after swimming 
and plasma and peripheral blood mononuclear cells (PBMCs) were 
isolated. mRNA levels of NF-kB and IL-6 were signifi cantly increased 
after exercise, whereas changes in the levels of COX-2, IL-1α, IL-10 and 
catalase, although they tended to increase, were not signifi cant. Plasma 
levels of IL-6 and IL-1ra were signifi cantly increased after the swimming 
session. The production of reactive oxygen species (ROS) by PBMCs 
was signifi cantly potentiated after stimulation with PMA. In addition, 
PBMCs evidenced a signifi cant higher catalase and glutathione peroxidase 
activities after treatment with PMA for 1 hour. In conclusion, an acute bout 
of exercise such as a single swimming session induces the instauration 
of an anti-infl ammatory environment and primes PBMCs antioxidant 
response after PMA-stimulation.

Fundings: This study was supported by Instituto de Salud Carlos III 
(PI11/01791 & PI14/00636), CIBERobn CB12/03/30038, UIB (Ph.D 
grant) and Conselleria d’Educació, Cultura Universitat, Govern de 
les Illes Balears (FPI-CAIB/1658/2014 grant, included in Fons Social 
Europeu programme).
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CYB5R3 over-expression influences autophagic 
processes and mitocondrial dynamics in an 
in vitro kidney model
Miguel Calvo-Rubio Barrera1, Mª Isabel Burón1, Rafael de Cabo2, 
José A. González-Reyes1, José M. Villalba1

1UCO, Córdoba, ES, 2NIA, Baltimore, US

Cytochrome b5 reductase 3 is a fl avoprotein that catalyses the reduction 
of cytochrome b5 and alternative acceptors as coenzyme Q using NADH 
as an electron donor. Also, CYB5R is required for the elongation and 
desaturation of fatty acids, cholesterol synthesis and monooxygenation 
of cytochrome P450 enzymes, being these processes associated with 
protection against metabolic disorders. Previous studies have shown 
that over-expression of CYB5R3 in a transgenic C57BL/6J mouse line 
(CYB5R3-Tg) extends longevity, increases insulin sensitivity, improves 
regulation of glucose homeostasis, and decreases infl ammation and 
oxidative damage, suggesting that CYB5R3-based strategies could be 
a feasible intervention to confer protection against metabolic diseases 
and to improve long-term health of individuals. Autophagy has been 
pointed out as a crucial phenomenon to explain longevity and healthy 
aging. Dysregulation of autophagy has been shown to be involved in the 
pathogenesis of a number of tissue-specifi c disorders, including renal 
issues, many of them closely related to aging.
Previous research carried out in our laboratory revealed signifi cant changes 
in kidney ultrastructure and performance in mice under medium and 
long-term calorie restriction with diff erent dietary fats, placing kidney as 
a key organ to understand the aging process. Following these premises, 
we developed an in vitro kidney model over-expressing CYB5R3 on 
immortalized mouse proximal tubular TKPTS cells. In these cells, our 
results show an improvement in the autophagic fl ux and mitochondrial 
structure and dynamics preservation.

P16-11

Regulation by S-nitrosylation of the 
Calvin-Benson cycle fructose-1,6-bisphosphatase 
in Pisum sativum
Antonio Jesús Serrato, María C. Romero-Puertas, Alfonso Lázaro, 
Mariam Sahrawy
Estación Experimental del Zaidín, Consejo Superior de 
Investigaciones Científicas (EEZ-CSIC), Granada, ES

Redox regulation is of great importance in chloroplasts. Many chloroplast 
enzymes, such as those belonging to the Calvin-Benson cycle (CBC), 
have conserved regulatory cysteines which form inhibitory disulphide 
bridges when physiological conditions become unfavourable. Amongst 
these enzymes, cFBP1, the CBC fructose-1,6-bisphosphatase (FBPase) 
isoform, is well known to be redox activated by thioredoxin f through 
the reduction of a disulphide bridge involving Cys153 and Cys173. 
Moreover, data obtained during recent years point to S-nitrosylation 
as another redox post-translational modifi cation putatively regulating 
an increasing number of plant enzymes, including cFBP1. In this 
study we have shown that the Pisum sativum cFBP1 can be effi  ciently 
S-nitrosylated by GSNO and SNAP, triggering the formation of the 
regulatory disulphide. Using in vivo experiments with P. sativum we have 
established that cFBP1 S-nitrosylation only occurs during the light period 
and we have elucidated by activity assays with Cys-to-Ser mutants that 
this enzyme maybe inactivated through the S-nitrosylation of Cys153. 
Finally, in the light of the new data, we have proposed an extended 
redox-regulation model by integrating the S-nitrosylation and the TRX 
f-mediated regulation of cFBP1.

This work has been funded by the research projects BIO2012-33292 
and BIO2015-65272-C2-1-P, from the Spanish Ministry of Economy and 
Competitiveness.
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Quantitative biology of hydrogen peroxide 
signaling
Fernando Antunes
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Hydrogen peroxide (H2O2) controls signaling pathways in cells by oxidative 
modulation of the activity of redox sensitive proteins denominated redox 
switches. Here, quantitative biology concepts are applied to describe how 
H2O2 fulfi lls a key role in information transmission. Equations described 
here lay the foundation of H2O2 signaling and give new insights on H2O2 
signaling mechanisms. A key characteristic of H2O2 signaling is that 
the ratio between reduction and oxidation of redox switches determines 
the range of H2O2 concentrations to which they respond. Thus, a redox 
switch with low H2O2-dependent oxidability and slow reduction rate 
responds to the same range of H2O2 concentrations as a redox switch 
with high H2O2-dependent oxidability, but that is rapidly reduced. Yet, in 
the fi rst case the response time is slow while in the second case is rapid. 
H2O2 sensing and transmission of information can be done directly or 
by complex mechanisms in which oxidation is relayed between proteins 
before oxidizing the fi nal regulatory redox target. In spite of being a 
very simple molecule, H2O2 has a key role in cellular signaling, with 
the reliability of the information transmitted depending on the inherent 
chemical reactivity of redox switches, on the presence of localized H2O2 
pools, and on the molecular recognition between redox switches and their 
partners.
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P17.  Gene Expression Regulation and 
Genome Dynamics & RNA Biology
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Extracting DNA replication factors 
from chromatin upon ubiquitination
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Through a proteomic characterization of the human replisome we 
previously showed that while nascent chromatin is rich in SUMO and 
depleted in Ubiquitin (Ub), mature chromatin showed an opposite trend. 
Furthermore, we showed that the USP7 deubiquitinase targets SUMO 
and SUMOylated factors at replication forks thereby maintaining 
low ubiquitination levels around the replisome. USP7 was also found 
to be essential for DNA replication, since its chemical inhibition 
blocked new origin fi ring and the progression of active forks. How 
this occurs is yet not fully understood. We have now analysed what 
happens to the replication factors that are ubiquitinated upon USP7 
inhibition, in particular the role of VCP/p97 segregase. Here we show 
that USP7 inhibition leads to the recruitment of VCP to chromatin 
where it colocalizes with SUMOylated proteins. VCP is recruited to its 
substrates through adaptor proteins. Through proteomic and confocal 
microscopy analyses, candidate adaptors that could be responsible 
for the recruitment of VCP to SUMO and ubiquitinated replication 
factors upon USP7 inhibition have been identifi ed. We are currently 
exploring the role of the candidate adaptors in the extraction of proteins 
from the replisome after USP7 inhibition. As a whole, we are trying 
to understand how replication factors are evicted from replisomes 
upon their ubiquitination, which we believe might be relevant for the 
mechanisms of DNA replication termination.

P17-2

Regulation of mRNA biogenesis by the Hog1 SAPK
Carme Solé, Andrea Silva, Jorge Pérez-Valle, Santiago Cavero, René 
Böttcher, Francesc Posas, Eulàlia de Nadal
Cell Signaling Research Group, Department of Experimental 
and Health Sciences. Universitat Pompeu Fabra (UPF). PRBB, 
Barcelona, ES

Exposure of yeast cells to many diff erent environmental insults, as high 
osmolarity, results in the activation of the p38-related stress-activated protein 
kinase (SAPK) Hog1, which is required to generate a set of osmo-adaptive 
responses essential for maximal cell survival and fi tness. Adaptation to 
stress requires the regulation of metabolism, cell cycle progression and 
gene expression. In response to stress, cells rapidly change their pattern 
of gene expression by inducing a rapid and massive transcription of a 
set of stress-responsive genes and by down-regulating transcription of 
the rest of the genome. Hog1 signaling kinase regulates multiple steps of 
mRNA biogenesis, acting as an integral part of transcription complexes. 
At initiation, Hog1 directly phosphorylates some specifi c transcription 
factors to alter their activities and associates at stress-responsive promoters 
through such transcription factors. Once at the promoters, Hog1 serves as 
a platform for the recruitment of general transcription factors, chromatin 
modifi ers and the RNA Pol II machinery. Increased association of 
Hog1 with stress-responsive genes strongly correlated with chromatin 
remodeling and increased gene expression. Moreover, Hog1 plays a role 

in elongation, by binding to the coding regions of osmo-responsive genes 
and acting as a stress-specifi c transcriptional elongation factor. Here we 
report new mechanisms controlled by Hog1 to infl uence gene expression 
in response to stress.

P17-3

Effects of perinatal exposure to bisphenol 
A on the intraprostatic levels of aromatase 
in juvenile rats
Pilar Sánchez, Beatriz Castro, Jesús M. Torres, Esperanza Ortega
University of Granada, Granada, ES

The impact of bisphenol A (BPA) on the prostate gland has taken 
center stage, with a special focus placed on understanding of the 
molecular base of BPA in the prostate physiopathology. According 
to the United States Environmental Protection Agency (US EPA), 
BPA is considered to be safe for humans under the reference dose 
of 50μg/kg/day. However, numerous studies have described negative 
eff ects on multiple hormone responsive tissues at lower doses of BPA, 
mainly when the exposure occurs during the developmental period. In 
the prostate, testosterone can be metabolized to estradiol by cytochrome 
P450 aromatase (EC 1.14.14.1). The role of estrogens during prostatic 
development is unclear, however it has been proposed that excessive 
estrogen exposures during development may contribute to the incidence 
of prostate disease with ageing. In this study, we evaluated the ability 
of lower doses of BPA to induce alterations in the prostate aromatase of 
juvenile rats exposed during the developmental stage. Gestating Wistar 
rats were treated with either vehicle or BPA (2.4 and 10 μg/kg bw/day) 
from gestational day 12 to parturition. Then, male pups were exposed 
from postnatal day 1 through day 21, when they were euthanized and 
RT-PCR, Western blot and plasma estradiol levels were performed. 
BPA at dose of 10 μg/kg bw/daysignifi cantly increased the mRNA and 
protein levels of aromatase, as well as, plasmatic levels of estradiol. 
These data lend support that BPA interfere in situ estrogen production 
in the prostate gland in this important stage of life.

P17-4

Late rDNA condensation ensures timely Cdc14 
release and coordination of mitotic exit signaling 
with nucleolar segregation
Fernando Monje-Casas1, Ana Isabel de los Santos-Velázquez2, 
Inés García de Oya2, Javier Manzano-López2

1CABIMER / CSIC, Sevilla, ES, 2CABIMER / Universidad de Sevilla, 
Sevilla, ES

The nucleolus plays a pivotal role in multiple key cellular processes. An 
illustrative example is the regulation of mitotic exit in Saccharomyces 
cerevisiae through the nucleolar sequestration of the Cdc14 phosphatase. 
The peculiar structure of the nucleolus, however, has also its drawbacks. 
The repetitive nature of the ribosomal DNA (rDNA) originates 
cohesion-independent linkages whose resolution in budding yeast requires 
the Cdc14-dependent inhibition of ribosomal RNA transcription, which 
facilitates condensin accessibility to this locus. Thus, the rDNA condenses 
and segregates later than most other yeast genomic regions. Our results 
show that defective function of a small nucleolar ribonucleoprotein 
(snoRNP) assembly factor facilitates condensin accessibility to the rDNA 
and induces premature nucleolar hyper-condensation. Excitingly, this 
accelerated compaction of the nucleolus interferes with the proper release 
of Cdc14 from this organelle. This observation provides an explanation for 
the delayed rDNA condensation in budding yeast, which is necessary to 
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effi  ciently coordinate timely Cdc14 release and mitotic exit with nucleolar 
compaction and segregation.

P17-5

A new role of hPIF1/RRM3 in Homologous 
Recombination
Rosa Camarillo, Sonia Jimeno, Pablo Huertas
Departamento de Genética, Universidad de Sevilla, Sevilla, ES

DNA breaks are complex lesions that can be repaired either 
by non-homologous end-joining (NHEJ) or by homologous 
recombination (HR). The decision between these two routes of DNA 
repair is a key point of the DNA Damage Response (DDR) that 
is controlled by DNA resection. We have studied the effect of the 
depletion of several helicases in the decision between HR and NHEJ, 
and we have found evidences that the hPIF1/RRM3 has a role in DNA 
resection. Indeed, hPIF1 is recruited to the site of DNA damage and 
its depletion causes DNA damage sensitivity and a reduction of HR 
efficiency. In summary, we show that hPIF1 affects the DDR due to 
a role in DNA resection specially when G-quadruplex are present in 
the DNA structure.

P17-6

Dual regulation of human SND1 gene 
transcription by SREBP-1 and SREBP-2
María José Martínez, Unai Mendibil, Sandra Armengol, Enara 
Arretxe, Leire Enzunza, Irati Llorente, Begoña Ochoa, Yolanda Chico
Lipids&Liver Research Group, Department of Physiology, Faculty of 
Medicine and Nursing, University of the Basque Country UPV/EHU, 
Leioa, ES

Staphylococcal nuclease and tudor domain containing 1 gene (SND1) 
encodes the conserved multidomain protein SND1 closely linked to 
cancer progression and metastatic spread. SND1 orchestrates multiple 
functions in the regulation of gene expression, including transcriptional 
activation and posttranscriptional processing. Increasing evidence 
indicates that SND1 plays a role in lipid homeostasis. Recently, it has 
been shown that SND1-overexpressing hepatocellular carcinoma cells 
present an increased de novo cholesterol synthesis and cholesteryl ester 
accumulation. Here we reveal that SND1 is a novel target gene for sterol 
regulatory element binding proteins (SREBPs), the master regulators 
of sterol and fatty acid homeostasis. Our previous studies provided 
the characterization of the human SND1 gene promoter (GenBank ID: 
EF690304). It is a TATA-less promoter containing conserved CCAAT 
and GC boxes for the functional binding of NF-Y and Sp1 transcription 
factors. In addition, the existence of sterol response elements within 
SND1 promoter has been predicted in silico. Binding sites for SREBPs 
are analysed in this study and their role on SND1 promoter is investigated 
by determining the transcriptional activity of functional and mutated 
5’-deletion fragments. Our fi ndings uncover SND1 as a novel target gene 
for SREBPs that is induced by SREBP-2 activation and repressed by 
SREBP-1 overexpression in human hepatoma cells. Preliminary fi ndings 
point to that SREBP-2-mediated stimulation of SND1 promoter activity 
is independent on the binding of Sp1 and/or NF-Y to the promoter and a 
combination with NF-Y is required for the effi  cient inhibition of SND1 
promoter activity by SREBP-1. Because of the complex networks that 
control SREBPs functions, further studies should be carried out to 
understand the precise molecular mechanism in the control of SND1 
promoter by SREBP transcription factors.

Supported by GV IT971-16, KK2016-00036.

P17r-7

Characterization of the bHLH transcription factor 
TCFL5: expression of isoforms in human tissues 
and predicted transcriptional regulators
Javier Galán Martínez, Kostantinos Stamatakis, Núria Gironès, 
Manuel Fresno
Centro de Biología Molecular Severo Ochoa, Madrid, ES

Alternative splicing is the process by which one single gene can give rise 
to multiple transcripts encoding diff erent protein isoforms that may have 
diff erent functions, subcellular localization or interactions. As a result, 
alternative splicing contributes to increase the functional characteristics of 
some genes. Several studies attribute opposite functions for the isoforms, 
which can be modifi ed during some pathological disorders as cancer. Optimal 
control and expression of those isoforms is critical for the behavior of the 
cell. TCFL5 is a bHLH transcription factor. It has been reported to codify for 
two isoforms, TCFL5 and CHA, which have not been studied in depth yet. 
CHA has been described as an autoantigen in Chagas disease, while TCFL5 
has a role during spermatogenesis. Moreover, TCFL5 gene was implicated 
in several cancers as seminoma, leukemia and colorectal cancer but these 
studies do not diff erentiate between both isoforms. For these reasons, the 
main objective of this study is the characterization of TCFL5 isoforms. 
We recently identifi ed, by comprehensive analysis of exon junctions and 
RNAseq assays, that human TCFL5 is a complex gene locus, which codifi es 
for 6 transcripts that are diff erently expressed depending on the cell line or 
tissue. In addition, our analysis of hypersensitivity regions and ChIP-seq 
databases indicates that CHA and TCFL5 present diff erent promoters. Thus, 
major TCFL5 and CHA isoforms can result from alternative promoter usage 
and diff erential transcription, rather than from gene splicing.
These data suggest that TCFL5 could have diff erent functions depending 
on the cell type or tissue. Further studies will be focused in the possible 
functions of TCFL5 isoforms and the expression pattern of these isoforms 
during disorders as cancer.

P17r-8

SVIP silencing through promoter 
hypermethylation contributes to metabolic 
reprogramming in HNC carcinoma cells
Pere Llinas-Arias1, Lida Rosselló-Tortella1, Paula López-Serra1, 
Montserrat Pérez-Salvia1, Humberto Ferreira1, Silvia Marín2, Juan 
Pablo Muñoz3, Oscar Yanes4, Antonio Zorzano3, Marta Cascante2, 
Catia Moutinho1, Manel Esteller1

1Cancer Epigenetics group, PEBC-IDIBELL, Barcelona, ES, 
2Department of Biochemistry and Molecular Biology, Faculty 
of Biology, Universitat de Barcelona, Barcelona, ES, 3Institute 
for Research in Biomedicine, Barcelona, ES, 4Centre for Omic 
Sciences, Rovira i Virgili University, Tarragona, ES

Endoplasmic reticulum (ER) stress refers to the accumulation of misfolded 
peptides within this organelle. As a consequence, the unfolded protein 
response (UPR) is activated, which promotes the degradation of misfolded 
peptides through a process termed ER-associated degradation (ERAD). 
When ER stress is not resolved, cells may undergo apoptosis. Cancer 
cells, which are forced to synthesize larger quantities of proteins, undergo 
ER stress; hence UPR and ERAD may act as an adaptive mechanism to 
prevent cell death on them. Our study describes for fi rst time the epigenetic 
silencing of small p97/VCPinteracting protein (SVIP), an endogenous 
ERAD inhibitor, through CpG promoter hypermethylation in head & neck 
cancer. SVIP restoration in HNC cell lines reveals the tumor suppressor 
features of this gene and promotes ER dilation in vitro.
Proteomic and metabolomic studies show a metabolic reprogramming after 
SVIP recovery mediated by SLC2A1 disregulation. During this study we 
have identifi ed two drugs which show a diff erential sensitivity among EV 
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and SVIP transfected HNC cell lines based on the described diff erences in 
ER stress and glucose dependence. Thus, our fi ndings indicate that SVIP 
methylation may be an important biomarker in the treatment of HNC 
cancer patients.

P17-9

The Ran-GTP binding protein Mog1 is a new 
modulator of the crosstalk between H2Bub1 
and H3K4met3 linking transcription with mRNA 
export
Paula Oliete-Calvo1, Joan Serrano-Quilez1, Carme Nuño-Cabanes1, 
Maria Pérez-martinez2, Jose E Pérez-Ortín2, Susana 
Rodríguez-Navarro3

1Centro de Investigación Principe Felipe, Valencia, ES, 2Universitat 
de Valencia, Burjassot, ES, 3Instituto de Biomedicina Valencia, 
CSIC Centro de Investigación Príncipe Felipe, Valencia, ES

Histone modifi cations, gene transcription, mRNA biogenesis and export 
of transcripts orchestrate gene expression in eukaryotic cells. A cascade 
of cotranscriptional events, including monoubiquitination of histone 
H2B (H2Bub1) by Rad6 and Set1-dependent histone H3 methylation, 
ensures the proper metabolism of the transcripts that have to be exported 
to the cytoplasm. However, a complete description of the mechanisms by 
which these marks coordinate the diff erent steps during gene expression 
is incomplete. Here we identify a novel role for the Ran-binding protein 
Mog1, in modulating the crosstalk between H2Bub1 and H3K4met3 
linking transcription with mRNA export. Mog1 is required for H2Bub1 and 
H3K4met3 in yeast cells. ChIP analysis reveals that Mog1 is necessary for 
Rad6 and Set1 chromatin recruitment and transcription. Genomic-run-on 
experiments demonstrate that the global reduction on these epigenetic 
marks leads to a general reduction in transcriptional rate and mRNA 
abundancy. By tandem affi  nity purifi cation we found that in addition to 
Ran, Gsp1, Gsp2 and Lsg1, Mog1 also copurifi es with components of 
the SAGA and COMPASS complexes which is consistent with Mog1 
association with chromatin. Supporting a role in the coordination of 
transcription and mRNA biogenesis, Mog1 mutation aff ects mRNA export 
and this phenotype is exacerbated by the absence of H2B ubiquitinase 
subunits.
Our results reveal a novel role for the conserved ran-binding protein Mog1 
in coordinating gene transcription and mRNA biogenesis by working at the 
interface between epigenetic modifi cations and mRNA export.

P17r-10

Predicting the impact of mutations 
on transcription factor binding
Alberto Meseguer1, Oriol Fornes2, Juan I. Fuxman Bass3, 
Baldo Oliva1

1Structural Bioinformatics Lab (GRIB-IMIM), Department of 
Experimental and Health Science, University Pompeu Fabra, 
Barcelona, ES, 2Centre for Molecular Medicine and Therapeutics, 
BC Children’s Hospital Research Institute, Department of 
Medical Genetics, University of British Columbia, Vancouver, CA, 
3Department of Biology, Boston University, Boston, US

Interactions between transcription factors (TFs) and their DNA 
binding sites (TFBSs) play a key role in gene regulation. Mutations in 
both TF genes or their associated TFBSs can lead to altered (increased 
or decreased) TF binding, dysregulation of genes, and ultimately 
impact phenotype. For example, mutations in sonic hedgehog 
enhancers have been associated to limb malformation. Here, we 
present a computational approach to predict the impact of mutations 
within TFBSs on TF binding. Briefly, for a TF of interest, we first 

model its interactions with DNA at heterozygous site binding events 
using a combination of comparative modelling (for modelling the TF) 
and threading (for modelling the TFBS). Each model is then scored 
using split-statistical potentials adapted for TF-DNA interactions. The 
resulting scores are finally used to train a machine learning classifier 
to predict the impact of mutations within the binding sites of the 
TF on the ability of the TF to recognize and bind to these mutated 
TFBSs. We benchmarked our approach on a dataset of altered TF 
binding events from yeast one-hybrid experiments. These altered TF 
binding events comprised mutations resulting in both gain and loss of 
TF binding. Our method achieved similar precision values >0.7 for 
both 1) gain of TF binding, for members of the ETS, nuclear receptor 
and T-box families, and 2) loss of TF binding, for members of the 
bHLH, ETS, homeodomain and SMAD families. As a case study, we 
were able to predict the impact of mutations linked to developmental 
malformations and hormonal diseases with a success ratio >0.8. Our 
results demonstrate the potential use of TF-DNA interactions at the 
molecular-level for elucidating the functional role of regulatory 
variants across the human genome.

P17r-11

Mog1 coordinates H2B monoubiquitination and 
H3K4 trimethylation crosstalk independently of 
its Ran-binding function
Joan Serrano-Quílez1, Paula Oliete-Calvo1, Carme Nuño-Cabanes1, 
Maria Eugenia Gas López1, Susana Rodríguez-Navarro2

1Gene expression and mRNA metabolism laboratory, Centro de 
Investigación Príncipe Felipe (CIPF), Valencia, ES, 2Gene expression 
and mRNA metabolism laboratory, Instituto de Biomedicina de 
Valencia, Consejo Superior de Investigaciones Científicas (CSIC), 
Valencia, ES

In order to control the metabolism of coding transcripts, a series 
events occurring cotranscriptionally have to take place, including 
monoubiquitination of histone H2B (H2Bub1) by Rad6 and histone 
H3 methylation by Set1. Recent work in our laboratory allowed us to 
identify a novel modulator of this crosstalk, the Ran-binding protein 
implicated in protein import, Mog1. We found that this protein is 
necessary for Rad6 and Set1 recruitment, hence aff ecting epigenetic 
marks like H2Bub1 and H3K4me3. Mog1 also plays an essential role 
for transcription.
Aiming to comprehensively understand the function of Mog1, we 
performed a series of experiments that led us to discover genetic 
interactions between it and components of the PAF complex, involved 
in upstream regulation of H2Bub1; being also required for their 
recruitment to chromatin. Interestingly, we found out that Mog1 also 
aff ects the stability of several components of the histone methylation 
machinery.
Finally, we provide solid evidence that Mog1 role in H2Bub1/H3K4me3 
is independent of its Ran-binding activity, thus we postulate a 
completely novel function to Mog1.

P17r-12

A preliminary approach to epigenome-wide 
discovery of non-invasive methylation biomarkers 
in circulating cell-free DNA using pooled samples
María Gallardo Gómez1, Carles Arribas2, Patricia Lordén2, Francesc 
Balaguer3, Luis Bujanda4, Rodrigo Jover5, Joaquín Cubiella6, María 
Páez de la Cadena1, Francisco Javier Rodríguez Berrocal1, Vicenta 
Soledad Martínez Zorzano1, Loretta De Chiara1

1Department of Biochemistry, Genetics and Immnunology. 
University of Vigo, Vigo, ES, 2Cancer Epigenetics and Biology 
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Program (PEBC), Bellvitge Biomedical Research Institute 
(IDIBELL), Barcelona, ES, 3Gastroenterology Department, 
Hospital Clínic, Barcelona, ES, 4Gastroenterology Department, 
Hospital Universitario Donostia/Instituto Biodonostia, San 
Sebastián, ES, 5Unidad de Gastroenterologia, Hospital General 
Universitario de Alicante, Alicante, ES, 6Department of 
Gastroenterology; Complexo Hospitalario Universitario de Ourense. 
Instituto de Investigación Biomédica Galicia Sur, Centro de 
Investigación Biomédica en Red de Enfermedades Hepáticas y 
Digestivas (CIBERehd), Ourense, ES

Colorectal cancer (CRC) is the fourth cause of cancer death worldwide, 
though detection at early stages associates with good prognosis. 
Thus, there is a clear demand for novel non-invasive tests for the 
early detection of CRC and premalignant advanced adenomas (AA), 
to be used in population-wide screening programs. Aberrant DNA 
methylation detected in liquid biopsies, such as serum cell-free DNA 
(cfDNA), is a promising source of non-invasive biomarkers. This study 
aimed to assess the feasibility of identifying potential serum methylation 
biomarkers for the detection of CRC and AA using microarray-based 
technology. cfDNA was extracted from serum samples from 20 
individuals with no colorectal fi ndings (NCF), 20 patients with AA and 
20 patients with CRC (stage I/II). Two pooled samples were prepared 
for each pathological group using equal amounts of DNA from 5 men 
and 5 women, age-matched. DNA methylation was analysed with the 
MethylationEPIC BeadChip covering over 850.000 CpG sites. Quality 
control was assessed with GenomeStudio software, showing for all 
samples more than 99% of CpG detected. Bioinformatics preprocessing 
and statistical analyses were conducted with the methylation specifi c R/
Bioconductor packages minfi  and ChAMP. The epigenome-wide analysis 
revealed 1375 CpG sites with at least 10% diff erence in the methylation 
level between NCF and advanced neoplasia (CRC and AA).
This preliminary study shows the viability of microarray-based methylation 
biomarker discovery using pooled serum cfDNA as an alternative approach 
to tissue samples. The diagnostic performance of the diff erentially 
methylated patterns should be further evaluated.

Funding: Plan Nacional I+D+I 2015-2018 (Acción Estratégica en Salud) 
Instituto de Salud Carlos III (Spain)-FEDER (PI15/02007).

P17-13

Regulating the centrosome cycle through 
phosphorylation. Roles of the NIMA-family 
protein kinases
Joan Roig
Institut de Biologia Molecular de Barcelona (IBMB-CSIC), 
Barcelona, ES

Centrosomes are non-membranous organelles composed of a pair of 
centrioles surrounded by a structured cloud of protein, the pericentriolar 
material. When present (e.g. in most animal cells) they act as signaling 
hubs as well as the principal microtubule organizing centers of the cell, 
and due to their central role during mitotic spindle assembly they are 
essential for accurate chromosome segregation and the maintenance 
of genomic integrity. In interphase, centrioles are also crucial for 
cilia formation and function and, as a result of the peculiarity of their 
duplication cycle that diff erentiate them according to age, they have 
a central role as symmetry-breaking elements, participating in the 
establishment of cell polarity, nuclear positioning, cell migration and 
asymmetric cell division.
Under the control of diff erent members of the CDK, Polo, Aurora and 
NIMA family of protein kinases, cells duplicate their centrosomes 
through an ordered series of events that although coordinated to cell 
division is independent of it. Defects of this centrosome cycle can lead 

to aneuploidy, defective asymmetrical cell division and changes in 
the stem cell pool, the disruption of cilia function as well as aberrant 
migration and invasion. These dysfunctions contribute to the apparition 
of developmental phenotypes such as ciliopathies or microcephaly and 
mental retardation and can result in the apparition of cancer.
In our group we are interested in understanding the diff erent regulatory 
roles of Nek9, Nek6 and Nek7, three mammalian NIMA-family kinases 
that have been shown by us and others to be key regulators of both 
centrosome separation and maturation. We are studying how these 
Neks are more generally involved in the regulation of the centrosome 
cycle and the formation of the mitotic spindle through the modifi cation 
of diff erent proteins, as well as how changes in the activity levels of 
diff erent NIMA-family kinases can result in centrosome and spindle 
abnormalities that lead to neurodevelopmental disorders or the onset 
of cancer.

P17-14

RNA-binding protein Mip6 interacts directly 
with Mex67 to coregulate the metabolism of 
stress-responsive transcripts
Manuel Martín Expósito1, María Eugenia Gas López2, Nada 
Mohamed3, Belén Chaves Arquero4, Lorena de la Fuente2, Jonathan 
Merran5, Carme Nuño Cabanes2, Joan Serrano Quílez2, Jeffry 
Corden5, Ana Conesa2, José Manuel Pérez Cañadillas4, Jerónimo 
Bravo3, Susana Rodríguez Navarro1

1Instituto de Biomedicina de Valencia (IBV-CSIC), F.C.V. Centro 
de Investigación Príncipe Felipe, Valencia, ES, 2F.C.V. Centro 
de Investigación Príncipe Felipe, Valencia, ES, 3Instituto de 
Biomedicina de Valencia (IBV-CSIC), Valencia, ES, 4Instituto 
de Química-Física Rocasolano (IQFR-CSIC), Madrid, ES, 5Johns 
Hopkins Medical School, Baltimore, US

Gene expression is modulated by diff erent processes that act as 
checkpoints in the regulation of cell response against diverse stimuli. 
The transport of RNA molecules from the nucleus to the cytoplasm is 
fundamental in this control. One of the proteins that have an essential 
role in RNA export is the evolutionary conserved shuttling transporter 
Mex67. Although Mex67 is able to bind RNA with low affi  nity, it 
requires adaptor proteins to stably interact with a wide range of RNAs 
and transport them through the Nuclear Pore Complex (NPC). Previous 
yeast two-hybrid assays revealed the interaction between Mex67 and the 
putative RNA-binding protein Mip6 [1].
In this work, we report the functional characterization of Mip6 by studying 
i) its functional interaction with the essential exporter Mex67, ii) its mRNAs 
targets and iii) its subcellular localization under diff erent conditions and iv) 
the required elements for its localization.
Our results support a model in which Mip6 could act together with Mex67 
as a novel regulator of stress-responsive mRNAs [2]. We envisioned a 
model in which the action of RRM1-RRM2 together with its functional 
Nuclear Export Signal (NES) contributes to Mip6 shuttling as part of the 
mRNPs. Under stress, Mip6 preferentially binds to Mex67 to transport 
stress-responsive transcripts through the NPC. This transport would help 
to maintain their correct levels together with a regulated accumulation 
in stress-granules of non-stress transcripts. These results, together with 
published data, suggest a relevant role of Mip6 in RNA metabolism at 
diff erent levels [3][4].

References
[1] Segref A. et al., The Embo Journal (1997).
[2] Zander G. et al., Nature (2016).
[3] Bolognesi B. et al., Cell Report (2016).
[4] Jin L. et al., Molecular and Cellular Biology (2016).
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Identification of specific residues selectively 
involved in sugar selection, primase and 
polymerase activities in human PrimPol, and 
their mutation in cancer
Alberto Díaz-Talavera1, Sabina Villadangos-Redondo1, Patricia A. 
Calvo1, Marcos Díaz-Muñoz2, María I. Martínez-Jiménez1, Juan 
Méndez2, Luis Blanco1

1Centro de Biología Molecular Severo Ochoa, CSIC-UAM, 
Cantoblanco (Madrid), ES, 2Centro Nacional de Investigaciones 
Oncológicas (CNIO), Madrid, ES

PrimPol is the only primase working in human cells that is able to start DNA 
chains with dNTPs, unlike the regular primases that use NTPs preferably.
Furthermore, PrimPol is a DNA polymerase with the ability to carry out 
translesion synthesis (TLS). Structural analysis and sequence comparison 
to other members of the AEP superfamily allowed us to identify a single 
residue, Tyr100, as the main sugar discriminator in human PrimPol, and 
predict that a change to histidine can switch the specifi city towards the 
use of NTPs. Strikingly, that specifi c mutation (Y100H) has been found 
in tumoral cells. Moreover, two arginines were selected as mutational 
targets to selectively aff ect either the primase or the polymerase activities 
of PrimPol.
When acting as a primase, human PrimPol selects dNTPs at the 3´ 
position. As predicted, mutant Y100H changed the sugar discrimination, 
being now able to use NTPs at the incoming 3´position to make 
RNA primers, and also to extend pre-existing DNA or RNA primers. 
Interestingly, mutant Y100H was able to sustain normal fork rate and 
rescue of stalled forks in vivo, but enhanced cellular survival upon dNTP 
pool depletion with hydroxyurea.
Human PrimPol residue Arg417, invariantly present at the Zn-fi nger domain, 
was essential for primase activity but irrelevant for the polymerase activity 
when mutated to Leu or Trp (mutations found in cancer) or Ala.
Conversely, mutations at Arg288, a highly conserved residue located at the 
catalytic core, were irrelevant for the primase activity but largely decreased 
the polymerase activity on both undamaged and damaged templates. A 
structural model to illustrate these “separation of function” mutants will 
be presented.

P17-16

Targeting protein kinase CK2: Evaluating 
CX-4945 potential for GL261 Gliobastoma 
Therapy in immunocompetent mice
Laura Ferrer-Font1, Lucía Villamañan1, Nuria Arias-Ramos1, 
Jordi Vilardell2, Maria Plana1, Maria Ruzzene2, Lorenzo A. Pinna2, 
Emili Itarte1, Carles Arús1, Ana Paula Candiota3

1Departament de Bioquímica i Biologia Molecular, Unitat de 
Bioquímica de Biociències, Universitat Autònoma de Barcelona, 
Cerdanyola del Vallès, ES, 2Department of Biomedical Sciences, 
University of Padova, Padova, IT, 3CIBER Centro de Investigación 
Biomédica en Red, Cerdanyola del Vallès, ES

Glioblastoma (GBM) causes poor survival in patients even with aggressive 
treatment. Temozolomide (TMZ) is the standard chemotherapeutic choice 
for GBM treatment but resistance always ensues. Protein kinase CK2 
(CK2) contributes to tumour development and proliferation in cancer, and 
it is overexpressed in human GBM. Accordingly, targeting CK2 in GBM 
may benefi t patients. Our goal has been to evaluate whether CK2 inhibitors 
(iCK2s) could increase survival in an immunocompetent preclinical GBM 
model. Cultured GL261 cells were treated with diff erent iCK2s including 
CX-4945, and target eff ects evaluated in vitro. CX-4945 was found to 
decrease CK2 activity and Akt(S129) phosphorylation in GL261 cells. 
Longitudinal in vivo studies with CX-4945 alone or in combination with 

TMZ were performed in tumour-bearing mice but, surprisingly, CX-4945 
did not improve mice outcome when administered on every/alternate days, 
either alone or in combination with 3-cycle TMZ. However, increase 
in survival (p<0.05) was found when a metronomic schedule was used 
with combined CX-4945 and TMZ administration (54.7±11.9 days, n=6) 
when compared to individual metronomic treatments (CX-4945: 24.5±2.0 
and TMZ: 38.7 ± 2.7, n=6) and controls (22.5±1.2, n=6). The highest 
survival rate obtained with the metronomic combined TMZ+CX-4945 
every 6 days points to the immune system role in tumour response and the 
possible impairment of cytotoxic T-cell maturation cycle due to continued 
administration of CX-4945, which was overcome by the 6-day schedule 
metronomic administration. Accordingly, due care should be exercised 
when treating immunocompetent mice harbouring preclinical tumours with 
CX-4945 for optimal results.

P17r-17

Expression of macrophage miRNAs in response 
to Trypanosoma cruzi infection
Francisco Callejas Hernández, Núria Gironès, Manuel Fresno
Centro de Biología Molecular Severo Ochoa, Universidad Autónoma de 
Madrid, Madrid, ES

Chagas disease caused by Trypanosoma cruzi is endemic of Latin 
America, however due to migration of infected people has been 
extended to non-endemic countries such as the European Union making 
of Chagas a serious public health problem. Actually aff ects up to 9 
million people world-wide causing about 14,000 deaths per year. There 
are no good prognostic biomarkers that allows opportune evaluation 
of the disease, and just two drugs with limited effi  cacy available for 
its treatment. miRNAs (microRNAs) are a class of short non-coding 
RNA (20-24 nt) involved in regulating a range of developmental and 
physiological processes by genetic regulation in most eukaryotes, 
aff ecting the stability and translation of mRNAs. Furthermore, their 
dysregulation has been associated with the development of diseases, 
including viral infections, nervous system disorders, cardiovascular 
disorders, and diabetes.
The aim of this work was to analyze by small RNA-seq the macrophage 
expression of miRNAs at 1, 6 and 24 hours post-infection in response 
to T. cruzi in order to identify specifi c sequences involved in this 
infective process. We have identifi ed about 30 miRNAs diff erentially 
expressed among conditions and related to infection pathways; such 
as mmu-mir-let-7 and mmu-miR-381 involved in TLR-4 expression, 
mmu-mir-146a reported to be dys-regulated in activated immune cells 
and mmu-miR-690 related to MDSC diff erentiation. And on the other 
hand, the identifi cation of the diff erentially expressed miRNA targets 
allowed the elucidation of specifi c altered pathways. In adition, we have 
identifi ed the presence and diff erential expression of a second type of 
small-rna involved in transposon LINE-1 inhibition; piR-mmu-49281352, 
piR-mmu-458548 and piR-mmu-17246928.

P17-18

PoSTAC (Polycistronic SunTAg modified 
CRISPR) enables live-cell and super-resolution 
visualization of multiple genes
Maria Victoria Neguembor1, Ruben Sebastian-Perez1, Francesco 
Aulicino1, Pablo Gomez-Garcia2, Maria Pia Cosma1, Melike 
Lakadamyali3
1Centre for Genomic Regulation (CRG), The Barcelona Institute 
of Science and Technology; and Universitat Pompeu Fabra 
(UPF), Barcelona, ES, 2ICFO-Institut de Ciencies Fotoniques, 
The Barcelona Institute of Science and Technology, Castelldefels 
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(Barcelona), ES, 3Perelman School of Medicine, Department of 
Physiology, University of Pennsylvania, Philadelphia, US

The three-dimensional organization of the genome has an important 
impact on transcriptional activity and on the accessibility of regulatory 
proteins contributing to cell-specifi c gene expression. Although there are 
methods that depict how physical contacts take place, they do not provide 
crucial information such as the nuclear context in which the interactions 
happen and the intercellular variability in contact formation. Imaging 
specifi c loci has been challenging over the years but recently CRISPR/
dCas9-based labeling has allowed direct visualization of genomic regions 
in living cells. However, poor labeling effi  ciency and signal-to-background 
ratio have limited its application to visualize genome organization using 
super-resolution microscopy.
Our aim was to adapt the CRISPR/dCas9 imaging toolbox for super-resolution 
applications in order to visualize and analyze the properties of endogenous 
genes at the nanoscale level. We developed PoSTAC (Polycistronic 
SunTAg modifi ed CRISPR), an imaging technology based on CRISPR/
dCas9 system coupled with SunTag arrays and polycistronic vectors, 
compatible with live and STORM microscopy to visualize specifi c gene 
loci. PoSTAC enhances both labeling effi  ciency and fl uorescence signal 
enabling live cell and super-resolution imaging of multiple genes with high 
spatiotemporal resolution.

P17-19

Cell Polarity Protein Spa2 Coordinates Chitin 
Synthase II Incorporation at the Division Site 
in Budding Yeast
Magdalena Foltman1, Yasmina Filali-Mouncef1, Damaso Crespo2, 
Alberto Sánchez1

1Instituto de Biomedicina y Biotecnología de Cantabria, Universidad 
de Cantabria, CSIC; Departamento de Biología Molecular, 
Facultad de Medicina, Universidad de Cantabria, Santander, 
ES, 2Departamento de Anatomía y Biología Celular, Facultad de 
Medicina, Universidad de Cantabria, Santander, ES

During cytokinesis, cells coordinate actomyosin ring contraction, plasma 
membrane ingression, secretory vesicles incorporation and remodelling 
of the extracellular matrix (ECM). In eukaryotes, glycosyltransferases 
that synthesise ECM polysaccharides are emerging as important players 
during cytokinesis. In budding yeast, the chitin synthase II Chs2 makes the 
primary septum, a special layer of ECM that is essential for cell division. 
Chs2 is transported on secretory vesicles and its addition to the actomyosin 
ring must be coordinated with other cytokinetic steps. The process by 
which the secretory pathway promotes specifi c incorporation of key factors 
into the cytokinetic machinery is poorly understood.
To try to understand how yeast cells coordinate late cytokinesis steps, 
we purifi ed budding yeast Chs2 and the key cytokinesis protein Inn1. 
We isolated the so called ‘ingression progression complexes’ or IPCs 
that contain key actomyosin rings components. We now focus on the 
cell polarity protein Spa2 that binds to IPCs during cytokinesis. Spa2 
interacts with cytokinetic factors Cyk3 and Hof1. Interestingly, Spa2 
function turns essential in cells that lack either Cyk3 or Hof1. Those 
lethal eff ects can be suppressed by expression of a hypermorphic allele 
of Chs2, which shows the functional relationship between Spa2 and 
Chs2. Furthermore, Spa2 binds directly to the chitin synthase Chs2. Our 
fi ndings indicate that Spa2 is recruited to the cleavage site to co-operate 
with the secretory pathway and actomyosin ring components to promote 
the incorporation of Chs2 into the IPCs during cytokinesis in budding 
yeast. We provide new insights into the molecular mechanism by which 
cells coordinate the secretory pathway, essential for cytokinesis, with the 
other late cytokinetic steps.

P17-20

Uncovering the role of Salmonella SraL sRNA 
in the expression of a crucial factor for 
transcription termination
Inês Jesus Silva1, Sandra Cristina Viegas1, Susana Barahona1, 
Nara Figueroa-Bossi2, Lionello Bossi2, Eric Massé3, 
Cecília Maria Arraiano1

1Instituto de Tecnologia Química e Biológica António Xavier / 
Universidade Nova de Lisboa (ITQB NOVA), Oeiras, PT, 2Institute 
for Integrative Biology of the Cell (I2BC), CEA, CNRS, Universite 
Paris-Sud, Universite Paris-Saclay, Gif-sur-Yvette, FR, 3University 
of Sherbrooke, CRCHUS, Faculty of Medicine and Health Sciences, 
Department of Biochemistry, Sherbrooke, CA

RNAs are important eff ectors in the process of gene expression. In 
bacteria, the levels of the transcripts must be rapidly adjusted in response 
to constantly changing environmental demands. Several factors modulate 
RNA degradation, namely small non-coding RNAs (sRNAs) that are 
crucial regulators of gene expression, and can directly modulate the 
expression and/or stability of their targets.
SraL is a sRNA whose expression is directly controlled by σS (RpoS) and it 
is induced in several stress conditions namely stationary phase, anaerobic 
shock and SPI-2 (Salmonella Pathogenicity Island) inducing conditions 
(Silva IJ et al., 2013). The chaperone Trigger Factor was described as 
its fi rst biological target in Salmonella typhimurium. SraL was shown 
to interact with the 5’-UTR of the target mRNA down-regulating its 
expression (Silva IJ et al., 2013).
In the current work, we have used MAPS technology (MS2-affi  nity 
purifi cation coupled with RNA sequencing) to uncover other targets of SraL 
sRNA. Contrarily to what happens with trigger factor, SraL was shown 
to up-regulate the mRNA expression of a crucial protein for transcription 
termination. Using bioinformatic tools and mutagenesis experiments, we 
have shown that SraL directly interacts with the 5′-UTR of this mRNA 
target. Moreover, we have elucidated the mechanism of action of SraL 
sRNA to control this important target.
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CM. (2013). “An RpoS-dependent sRNA regulates the expression of a 
chaperone involved in protein folding”. RNA. 19(9):1253-65. doi: 10.1261/
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New silencing enzyme from Sinorhizobium 
meliloti
Margarida Saramago1, Rute G. Matos1, Alexandra Peregrina2, Marta 
Robledo2, José I. Jiménez-Zurdo2, Cecília M. Arraiano1

1ITQB NOVA, Oeiras, PT, 2Grupo de Ecología Genética de la 
Rizosfera, CSIC, Granada, ES

Ribonucleases (RNases) are key factors in the control of all biological 
processes, since they modulate the stability of RNA transcripts allowing 
rapid changes in gene expression. The specifi city to cleave diff erent 
RNA molecules varies among diff erent existing RNases. Cleavage of 
double-stranded RNAs (dsRNAs) is important for maturation and decay of 
many coding and non-coding RNAs, and is also crucial for RNA-dependent 
gene silencing, such as RNA interference. There are only a few studies 
concerning RNases in the legume symbiont Sinorhizobium meliloti. We 
have biochemically characterized for the fi rst time two endoribonucleases 
in S. meliloti: YbeY and RNase III. RNase III emerged has an important 
global regulator in all domains of life. Through its ability to cleave dsRNAs, 
RNase III can cut small RNAs (sRNAs) when they are hybridized with their 
respective mRNA targets. YbeY is a ubiquitous protein that few years ago 
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was reported to function as a single-stranded endoribonuclease in Escherichia 
coli. Surprisingly, we have shown that YbeY in S. meliloti behaves as an 
endoribonuclease able to cleave both single- and double-stranded RNAs. As 
far as we know, this is a unique ability among bacterial endoribonucleases. 
We also observed that diff erent divalent metal ions infl uence in a similar 
manner the ability of YbeY and RNase III to cleave dsRNAs. The similarities 
between RNase III and YbeY in terms of activity led us to speculate if YbeY 
would also be a player in antisense regulation. We have shown that YbeY is 
required for the sRNA-mediated down-regulation of the amino acid ABC 
transporter prbA mRNA. We have thus discovered that this RNase has 
unprecedented catalytic features, acting also as gene silencing enzyme.

P17r-22

RNA polymerase II transcriptional pause release 
is regulated by deimination at CTD
Priyanka Sharma1, Antonios Lioutas1, Javier Quilez1, Narcís 
Fernandez-Fuentes2, Roni H. G. Wright1

1Center for Genomic Regulation (CRG), Barcelona, ES; 
Universitat Pompeu Fabra, Barcelona, ES, 2Institute of Biological, 
Environmental and Rural Science, Aberystwyth University, 
Aberystwyth, UK

In mammals, the C-terminal domain of the large subunit of RNA polymerase 
II (RNAP2-CTD) comprises 52 heptapeptide repeats, the fi rst half of which 
(1-27) exhibit the consensus repeat sequence Y1-S2-P3-T4-S5-P6-S7, 
whereas the second half (28-52) contains deviations from this consensus. 
Dynamic phosphorylation, mainly on serines 2 and 5 mediates selective 
recruitment of protein complexes, but recently modifi cations of lysines 
and arginines in non-consensus repeats have expanded the functional 
complexity of the CTD code. The CTD code status determines the dynamic 
recruitment of associated protein complexes that control elongation, process 
the nascent transcripts and modify chromatin. Here we show that R1810 in 
repeat 31 of RNAP2-CTD can be deiminated to citrulline in vitro and vivo 
by peptidyl arginine deiminase 2 (PADI2). The deimination of R1810 is 
needed for RNAP2 pause release at highly expressed genes relevant for 
proliferation of breast cancer cells. Depletion of PADI2 reduced expression 
of these genes accompanied by accumulation of RNAP2 at transcriptional 
start sites and resulted in inhibition of cell proliferation. As PADI2 is 
overexpressed in several cancers and is related to poor prognosis, selective 
inhibitors may help to prevent cancer progression.

P17r-23

Slowed down translation is a hallmark of aging
Tamara Jiménez Saucedo, Juan José Berlanga Chiquero, Miguel 
Ángel Rodríguez Gabriel
Centro Biología Molecular Severo Ochoa, Madrid, ES

The outcome of stress response in eukaryotes (damage, death or 
adaptation and survival) depends on early events that take place in cell 
upon stress conditions. This response requires a recognition of cues to 
convert them into biochemical signals which trigger transcriptional and 
posttranscriptional changes. The earliest posttranscriptional changes, 
mainly translation reprograming by translation initiation eukaryotic 
factor (eIF2) phosphorylation activates signals and a subset of proteins 
necessary to promote organism adaptation and survival. Under stress 
conditions, eIF2 factor is phosphorylated on serine 52 of the α subunit 
promoting a reduction of global translation rate as well as the translational 
activation of a subset of mRNAs encoding proteins involved in stress 
response. This response not only determines the chance to survive and 
adapt in the short term, but also it can aff ect long term processes such as 
ageing and the occurrence of pathologies associated to chronic exposure 
to stress. We use the fi ssion yeast Schizosaccharomyces pombe as model 

organism to study the eff ect of diff erent conditions that aff ect translation 
(genetic mutations, calorie restriction, temperature, translation inhibitors) 
on lifespan extension.
Our results indicate that slowed-down translation fulfi lls all three criteria 
to be considered a hallmark of aging (López-Otin C et al., 2013)[1]: 1) it 
manifests during normal aging; 2) its experimental aggravation (e.g. 
impeding translational slow-down) accelerates aging; and 3) its experimental 
amelioration retards the normal aging process and increases lifespan.
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Intraprostatic regulation of steroid 5α-Reductase 
tipe 3 by androgens and estrogens
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ES

Benign prostatic hyperplasia and prostate cancer are growing pathologies 
among men in developing countries. The molecular mechanisms underlying 
these pathologies are still poorly understood; undoubtedly, the enzyme 
steroid 5α-Reductase plays a key role in prostate disease. 5α-Reductase 
isozymes type 1 and type 2 have been the target of numerous investigations, 
whereas both regulation and enzymatic properties of 5α-Reductase type 
3 remain to elucidate. Nevertheless, growing evidences point out that 
this isozyme may serve as a biomarker of malignancy in prostate and 
other tissues. Given the important role of androgens and estrogens in 
the physiopathology of the prostate gland, the main goal of this work 
was to study the regulation exerted by these hormones on 5α-Reductase 
type 3 in the ventral prostate of adult rats. Using rats in diff erent 
androgen and estrogen status and the technology of real-time quantitative 
polymerase chain reaction, we have demonstrated that testosterone and 
5α-dyhidrotestosterone positively regulate the transcription levels of 
5α-Reductase type 3 in the ventral prostate, whereas no eff ect was observed 
in estradiol-treated rats. Given the important role that 5α-Reductase type 3 
seems to play in the development of certain types of cancer, this approach 
could be of great interest to the study of prostate disease in humans.

P17-25

Epigenome-wide association study 
in Childhood obesity
Pol Castellano-Escuder1, Maria Jesús Leal-Lewitt1, Marta 
Ramon-Krauel2, Carles Lerin1, Judith Cebrià1, Ruben Díaz2, Josep C 
Jiménez-Chillarón1

1Fundació Sant Joan de Déu, Esplugues de Llobregat, Barcelona, 
ES, 2Hospital Sant Joan de Déu, Esplugues de Llobregat, 
Barcelona, ES

Childhood obesity is one a major Public Health issue. Overweight/obese 
children have a high risk of being obese as adults and develop other 
co-morbidities, including type 2 diabetes, cardiovascular disease and 
several types of cancer. It has been proposed that epigenetic mechanisms 
might be involved in mediating long-term metabolic dysfunction.
Here we analyzed DNA methylation profi les (Infi nium MethylationEPIC 
BeadChip 850K) in whole blood from 26 obese (zBMI > 2) and 12 
control lean pre-pubertal children (zBMI < 1). 109 CpG sites appeared 
diff erentially methylated between the two groups (methylation change 
>10% and FDR value <0.05). 5 out of the 109 targets, were located 
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within the SPATC1L (Spermatogenesis and Centriole Associated 1 Like) 
gene. Next, we performed a Two Sample Mendelian Randomization 
test, which allows determining whether a particular CpG site is causal 
or consequence for the disease. Strikingly, we found that 2 of the 5 CpG 
sites mapping the SPATC1L locus are causal for multiple disorders, 
including not only childhood obesity, but also type 2 diabetes, ulcerative 
colitis and infl ammatory bowel disease. SPATC1L expression was similar 
in whole blood of obese and lean subjects. However, the contiguous 
genes COL6A2 (Collagen Type VI Alpha 2 Chain), LSS (Lanosterol 
Synthase) and MCM3AP (Minichromosome Maintenance Complex 
Component 3 Associated Protein) were diff erentially expressed between 
the two groups.
Together, we show that childhood obesity is associated to a small change 
in DNA methylation (109 CpG sites). In our dataset, only 2 CpG sites 
appeared to play a causative role in the development of the disease. We 
hypothesize that these CpG sites might mediate disease risk by modulating 
the expression of physically close genes.

P17-26

Studying the Fanconi anemia DNA repair 
pathway with knock-out and knock-in cell models
David López Martínez, Martin Cohn
University of Oxford, Oxford, UK

DNA interstrand crosslinks (ICLs) are a very deleterious form of 
DNA damage. ICLs bind together the two strands of DNA blocking 
both transcription and replication. The Fanconi anemia (FA) pathway 
is responsible for the repair of ICLs. At the centre of the pathway is 
the heterodimer formed by FANCD2 and FANCI. FANCD2/FANCI 
recruitment onto the ICL is a critical step for the repair to happen. 
Several points of regulation have been identifi ed so far, mainly the 
monoubiquitination of both FANCD2 and FANCI which leads to its 
retention on chromatin and is essential for subsequent repair. Through 
the use of the CRISPR/Cas9 technologies, new models can be generated 
that either knock-out (KO) or even introduce or knock-in (KI) a tag or a 
mutation in a certain gene.
Here, we show the generation of a FANCD2 KO HeLa cell line as a starting 
point for the generation of complemented cell lines with tag-cFANCD2. 
However, the protein function is not usually fully rescued. Through 
the generation of KI versions of FANCD2 in the original locus we can 
achieve a full functional complementation and an identical expression 
and regulation of our protein of interest. These models open the way for 
more sensitive and detailed studies on the regulation of the FA pathway 
and DNA repair.

P17-27

Genetic code ambiguity is a major source of 
genome instability in C. albicans genome
Manuel A.S. Santos, Gabriela Moura, Carla Oliveira, Edgar Lopes, 
Ana Rita Bezerra
Institute of Biomedicine, Medical Sciences Department, University 
of Aveiro, Aveiro, PT

The concept of statistical proteins was proposed in 1965 by Carl Woese[1]. 
He defi ned statistical proteins as mixtures of polypeptides whose primary 
structures are related to some theoretical average primary structure. This 
concept was overlooked for many years due to its association in the original 
publication with primordial life forms with poorly defi ned genetic codes. 
However, recent studies show that it also applies to existing organisms. We 
have discovered a statistical proteome in the main human fungal pathogen 
Candida albicans[2]. Its genome encodes 6198 protein coding genes 
(haploid genome) - similar to other fungi -, but ambiguous gene translation 

by the ribosome diversifi es stochastically its proteome producing millions 
of diff erent proteins that are not degraded by the protein quality control 
machinery. In other words, in Candida albicans there is no correlation 
between gene and protein numbers despite the lack of alternative splicing. 
I will illustrate in my talk that global re-programming of the genetic code 
produces statistical proteins that have specifi c cellular functions. Such 
protein sin crease dramatically phenotypic and genetic diversity, expand 
adaptation capacity in changing ecological landscapes and infl uence 
virulence, biofi lm formation and drug resistance.

Acknowledgments: This work was supported by FCT/FEDER project 
PTDC/BEX-BCM/2121/2014and the Aveiro Institute of Biomedicine - 
iBiMED (UID/BIM/04501/2013).
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mRNA localization and translation: what can we 
learn from live cell, single molecule approaches
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Local translation of mRNAs is thought to play an important role in a 
number of cellular processes. However, only a few studies have analyzed 
mRNA localization in a systematic manner, and none have analyzed mRNA 
localization with respect to the location of the encoded protein. Thus, we 
still have a limited view of mRNA localization and local translation in 
human cells. To provide a broader view of these processes, we performed 
a dual mRNA/protein localization screen in which the localization of about 
500 mRNAs and their encoded protein were simultaneously analyzed 
in HeLa cells. This revealed that a number of mRNAs adopt specifi c 
sub-cellular localizations, with some patterns not described previously. 
Surprisingly however, only a minority of the localized mRNA co-localize 
with their encoded protein.
These data raises the question of where the localized mRNAs are translated. 
To directly address this question, we developped an imaging tool that can 
visualize single polysomes in live cells. We show that this tool can resolve 
the dynamics of translation at the level of single mRNAs, and that it can 
be used to determine where and when specifi c mRNAs are translated. We 
demonstrate the existence of “translation factories” in HeLa cells. This tool 
should be broadly applicable to study local mRNA translation in neurons.

P18.  Metabolic Regulation
P18-1

Neuregulin, a new adipokine that regulates 
glucose homeostasis
Anna Gumà1, Iliana López-Soldado2, Katrin Niisuke3, Marta Camps1, 
Antonio Zorzano4
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Neuregulin belongs to the EGF family members and binds to tyrosine kinase 
receptors ErbB3 and ErbB4, which in turn, heterodimerize preferently with 
the orphan receptor ErbB2. Initially, neuregulin was described as a local 
factor released by multiple tissues to promote their diff erentiation, but also 
involved in contraction-related events that allows the muscle to increase 
glucose uptake in order to fulfi ll its energetic requirements.
Lately, it has been described that neuregulin is an endocrine factor released 
by adipose tissue, more extensively by brown adipocytes, impacting on liver 
metabolism by reducing its lipogenic activity, and therefore, diminishing 
the risk to develop hepatic steatosis. In the mice, when administering 
intraperitoneally a recombinant bioactive neuregulin fragment, the 
EGF-domain, it was observed that it acutely improved the glucose 
tolerance by decreasing hepatic glucose output, reducing gluconeogenesis 
and increasing glucose utilization, in an insulin independent manner. 
Moreover, when blocking hepatic ErbB3 receptors with specifi c antibodies, 
neuregulin eff ect on glucose tolerance was reversed. Interestingly, in vivo 
eff ect of neuregulin on glucose tolerance was deeper in insulin resistance 
according to studies in obese and diabetic rodent models. In obese and 
diabetic ZDF rats, neuregulin accentuated lactacidemia by increasing liver, 
but not muscle, lactate production, what ran in parallel with an increase 
in the hepatic fructose-2,6-bisphosphate content, the main inducer of 
glycolysis in the liver. Intriguingly, diabetic rodents have a decrease in liver 
neuregulin receptors that could be, somehow, compensated by an increase 
in the hepatic neuregulin production. Whereas skeletal muscle appears 
unaff ected under systemic neuregulin action, it is unknown whether these 
adipokines may impact on the hypothalamic sensors of the basal energetic 
status, as well as on the own adipose metabolism. Future studies will have 
to determine the physiological role of neuregulin in the endocrine system 
that regulates glucose homeostasis.

P18-2

Gills glutathione metabolism allows detecting 
the segregation of Petromyzon marinus L. 
populations from the Lima and Vouga river basins 
of Portugal
Marta Candeias, Isabel Alves-Pereira, Rui Ferreira
Instituto de Ciências Agrárias e Ambientais Mediterrânicas 
(ICAAM), Departamento de Química, Escola de Ciências e 
Tecnologia, Universidade de Évora, Évora, PT

The Petromyzon marinus L. migration from the fresh water to the 
sea may trigger metabolic alterations in gills that modify its redox 
environment and its ability to remove xenobiotics by glutathione 
S-transferases (GST). Thus, the success of the trophic migration 
of this anadromous species may depend on functional expression of 
the gills conjugation enzymes which are modulated by chemicals of 
environmental circulation, present in their habitat during salinity 
acclimatization. Thus, the main purpose of this work was to evaluate, in 
detail, the response in tanks to the 0-35 salinity gradient, by oxidative 
stress markers and glutathione conjugation enzymes of gills of P. 
marinus juveniles, caught in the Lima and Vouga basins of Portugal, 
at the beginning of the trophic migration phase. Sampled juveniles 
were transported to the laboratory with LSS life-support system and 
subjected, for 28 days, to a gradual and increasing scale of salinity 
between 0 and 35. The content of glutathione and malonaldehyde 
was determined by fl uorimetry and the mGST and cGST activities 
by UV/Vis spectrophotometry. Stats analysis include ANOVA I and 
Duncan test. The results showed that acclimation to salinity 35 did 
not aff ect the mGST and cGST activities of gills of the sea lamprey 
juveniles of both basins, diff ering of that detected only at salinity 35 for 
GSH+GSSG and GSSG contents.

The animals of the Lima and Vouga river basins were segregated in terms 
of mGST and cGST activities, higher in the Vouga juveniles, as well as by 
glutathione content and GSH/GSSG ratio, higher in the Lima individuals, 
a condition that suggest the infl uence of specifi c environmental factors of 
each basin on glutathione metabolism.

P18m-3

Glycogen metabolism is regulated through 
phosphorylation and inactivation of 
Glycogen Synthase Muscular Isoform 
(MGS) by Dual-specificity Tyrosine 
Phosphorylation-regulated Kinase Class I
Daniel Torres, Karen Vander Stelt, Karina Cereceda, Juan Carlos 
Slebe, Ilona I. Concha
Instituto de Bioquímica y Microbiología, Universidad Austral de 
Chile, Valdivia, CL

Glycogen is a multibranched polysaccharide of glucose that serves as 
a form of energy storage in various cell types. Among the mechanisms 
that regulate its synthesis are the changes of the phosphorylation state of 
Glycogen Synthase (GS). Muscular isoform of GS (MGS) is inactivated 
by phosphorylation, where site 3a is the most important (Ser640) and 
susceptible to be phosphorylated by diff erent kinases. Glycogen levels in 
diff erent tumour and cancer cells are negatively correlated with proliferation 
rates, suggesting that glycogen is consumed for sustaining cancer’s growth 
and survival. DYRK family of kinases are proteins that phosphorylate their 
substrates in serine and threonine residues. There is in vitro evidence which 
suggests that DYRK1A, DYRK1B and DYRK2 phosphorylate site 3a of 
MGS, which could represent a novel regulation mechanism of glycogen 
synthesis. To determine whether DYRK1A/1B play a role in the regulation 
of glycogen metabolism in cancer cells, HeLa cell line was used as a study 
model. Using confocal microscopy, partial co-localization of DYRK1A 
with MGS was observed in cytoplasm. The interactions of DYRK1A and 
DYRK1B were further confi rmed with co-inmunoprecipitación assays. 
The physiological relevance was assessed using INDY or harmine, specifi c 
inhibitors of DYRK1A/1B to evaluate both the phosphorylation state of 
MGS in site 3a using Western blot analyses and glycogen levels using an 
amyloglucosidase-based assay. Together, these results suggest that the 
inactivation of MGS by DYRK1A is an alternative pathway for MGS 
regulation in these cells.

P18-4

Malignancy impact on the melanocyte lipid barcode
Begoña Ochoa1, Arantza Pérez-Valle2, Jone Garate3, Roberto 
Fernández3, Sergio Lage2, Unai Mendibil1, Egoitz Astigarraga4, 
Gabriel Barreda-Gómez4, José Andrés Fernández3, Aintzane 
Asumendi2, María Dolores Boyano2

1Department of Physiology, University of the Basque Country, Leioa, 
ES, 2Cell Biology and Histology, University of the Basque Country, 
Leioa, ES, 3Physical Chemistry, University of the Basque Country, 
Leioa, ES, 4IMG Pharma Biotech, Derio, ES

Current evidence suggests that lipid composition and metabolism are 
modifi ed in cancer. Our hypothesis is that such alterations may drive the 
malignant transformation of melanocytes to melanoma. The aim of this 
work was to identify and compare the lipidome of melanoma, nevus 
and non-pathological melanocytes, in order to fi nd out new tools that, 
broadening the knowledge of melanocyte malignant transformation, may 
help in the diagnosis and prognosis of melanoma. Using two diff erent 
methodologies, we analyzed the lipotype of 27 primary and established 
cell lines: 3 skin melanocytes, 9 melanocytes isolated from nevi, 6 primary 
melanomas and 9 metastatic melanomas. We fi rst obtained lipid extracts 
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from each sample and analyzed the lipidome using Ultra High Performance 
Liquid Chromatography and tandem Mass Spectrometry (MS) with 
electrospray ionization. Second, we isolated the membranes from each 
cell type and printed them forming membrane microarrays, which were 
analyzed by Matrix Assisted Laser Desorption Ionization (MALDI)-MS. In 
addition to this, we analyzed 10 sections of melanoma and nevus biopsies 
using Imaging Mass Spectrometry, which gives the spatial distribution of 
each lipid in the biopsy. Taking together all fi ndings, we identifi ed a set 
of lipid species of diff erent classes and subclasses and of them, a subset 
discriminated normal skin melanocytes from melanoma in the three 
experimental methodologies. In conclusion, we found a good combination 
of methodologies that allows us to fi nd a panel of lipids that can act as 
biomarkers of malignancy in melanocytes.

Supported by MINECO (RTC 2015-3693-1 and SAF 2015-64352-R) and 
Basque Government (KK 2016-36, and IT-971-16).

P18-5

“Mitochondria sana in corpore sano”: Mitofusin 2 
is crucial for metabolic homeostasis and healthy 
aging by preserving miochondrial fitness
David Sebastián1, Eleonora Sorianello1, Jessica Segalés1, 
Andrea Irazoki1, Vanessa Ruiz-Bonilla2, David Sala1, Antoni 
Berenguer-Llergo1, María Isabel Hernández-Álvarez1, Antonio 
Serrano2, Manuel Palacín1, Antonio Zorzano1

1Institute for Research in Biomedicine (IRB Barcelona), Barcelona, 
ES, 2Cell Biology Group, Department of Experimental and Health 
Sciences, Pompeu Fabra University (UPF), Barcelona, ES

Mitochondrial dysfunction and accumulation of damaged mitochondria are 
considered major contributors to aging and age-related disease. Although 
the precise molecular mechanisms responsible for these mitochondrial 
alterations remain unknown, we have recently demonstrated that the 
mitochondrial fusion protein Mitofusin 2 (Mfn2) is crucial for maintaining 
mitochondrial fi tness and healthy aging. Hence, aging is associated to a 
reduced Mfn2 protein expression in muscle, leading to reduced mitophagy 
an impaired mitochondrial quality, which contributes to the age-related 
mitochondrial dysfunction and age-related glucose intolerance, insulin 
resistance, reduced energy expenditure and sarcopenia. Interestingly, 
aging-induced Mfn2 defi ciency triggers a ROS-dependent adaptive 
signaling pathway through induction of HIF1a transcription factor 
and BNIP3. This pathway compensates for the loss of mitochondrial 
autophagy and minimizes mitochondrial damage. Our fi ndings reveal 
that Mfn2 repression in muscle during aging is a determinant for the 
inhibition of mitophagy and accumulation of damaged mitochondria, 
and triggers the induction of a mitochondrial quality control pathway. 
Therefore, Mfn2 constitutes a crucial factor in age-related disturbances, 
such as dysregulation of metabolic homeostasis and type 2 diabetes, by 
maintaining mitochondrial health.

P18-6

E2F2 is a key metabolic driver required for liver 
disease development and progression
Daniela Mestre1, Beatriz Gómez-Santos2, Diego Sáenz de Urturi2, 
Maitane Núñez-García2, Juan L García-Rodríguez2, Francisco 
González-Romero2, Larraitz Fernández-Ares1, Ainhoa Iglesias3, 
Virginia Gutiérrez de Juan4, María Luz Martínez-Chantar4, Xabier 
Buqué1, Igor Aurrekoetxea1, Ana Zubiaga3, Patricia Aspichueta1

1Department of Physiology, Faculty of Medicine and Nursing, 
University of the Basque Country, UPV/EHU, Leioa, ES; 
BioCruces Health Research Institute, Cruces University Hospital, 
Barakaldo, ES, 2Department of Physiology, Faculty of Medicine 

and Nursing, University of the Basque Country, UPV/EHU, Leioa, 
ES, 3Department of Genetics, Physical Anthropology and Animal 
Physiology, Faculty of Science and Technology, University of the 
Basque Country, UPV/EHU, Leioa, ES, 4CIC bioGUNE (Center 
for Cooperative Research in Bioscience), Centro de Investigación 
Biomédica en Red de Enfermedades Hepáticas y Digestivas 
(CIBERehd), Derio, ES

Patients with non-alcoholic fatty liver disease (NAFLD) are at increased 
risk of developing hepatocellular carcinoma (HCC). However, the 
mechanisms that promote HCC development in NAFLD patients are not 
fully understood. Here we investigated the role of E2F1 and/or E2F2 
in NAFLD development and progression to HCC and in the associated 
metabolic dysregulation.
E2F1-/- and E2F2-/- mice and their control littermates (WT) were used. 
Liver disease was induced by administration of diethylnitrosamine (DEN) 
(25mg/kg) at 14 days-old plus high-fat (HFD) or chow diet until sacrifi ced 
at 3 (3m) or 9 months-old (9m). In vitro knock downs (Kd) were performed 
in HepG2 and in vivo Kd of CREB in E2F2-/- mice. Metabolic fl uxes and 
VLDL secretion were measured in vivo.
The number and size of tumors and the triglyceride and diglyceride content 
were higher in 9m DEN-HFD WT mice than in the other WT groups. 
At 9m, E2F1-/- and, more markedly, E2F2-/- mice were resistant to HCC 
development and to lipid accumulation, which was linked to decreased 
lipogenesis and increased Β-oxidation. This metabolic profi le was also 
evident when E2F2 was kd in HepG2 cells and in 3m mice, in which E2F2-/- 
mice were totally resistant to hepatoesteatosis. The anti-steatotic eff ect in 
E2F2-/- mice was linked to decreased PPARγ and increased PPGC1 levels, 
both controlled by CREB. In vivo CREB kd demonstrated the involvement 
in the regulation of lipogenesis and Β-oxidation in the E2F2-/- mice.
Conclusion, E2F2 is a master regulator of anabolic and catabolic processes. 
It regulates the CREB-PPAR activity, involved in the homeostasis of liver 
lipid metabolism. Defi ciency of E2F2 avoids the lipid storage required for 
NAFLD development and progression to HCC, which points out the value 
of E2F2 as a therapeutic target.

P18-7

Mitofusin 2 is a protein involved in liver disease
María Isabel Hernández Álvarez1, David Sebastián2, Saška Ivanova2, 
Paola Bartoccioni3, Vanessa Hernández4, Isabel Gordaliza2, Rui 
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Universitari de Tarragona Joan XXIII, Institut Investigació Sanitaria 
Pere Virgili, Universitat Rovira i Virgili, Tarragona, ES, 2Institute 
for Research in Biomedicine (IRB Barcelona). The Barcelona 
Institute of Science and Technology; Departament de Bioquímica 
i Biologia Molecular, Facultat de Biologia, Barcelona, ES; CIBER 
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Biomedicine (IRB Barcelona). The Barcelona Institute of Science 
and Technology; Departament de Bioquímica i Biologia Molecular, 
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Carlos III, Madrid, ES, 4Institute for Research in Biomedicine (IRB 
Barcelona). The Barcelona Institute of Science and Technology, 
Barcelona, ES, 5Research Institute for Medicines (iMed.ULisboa), 
and Department of Biochemistry and Human Biology, Faculty 
of Pharmacy, Universidade de Lisboa, Lisboa, PT, 6Hospital 
Universitari de Tarragona Joan XXIII, Institut Investigació Sanitaria 
Pere Virgili, Universitat Rovira i Virgili, Tarragona, ES, 7Biochemical 
Research Unit, Hospital Universitari de Sant Joan, Institut 
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Investigació Sanitaria Pere Virgili, Universitat Rovira i Virgili, Reus, 
ES, 8CIBER de Diabetes y Enfermedades Metabólicas Asociadas 
(CIBERDEM), Instituto de Salud Carlos III, Madrid, ES; Hospital 
Universitari de Tarragona Joan XXIII, Institut Investigació Sanitaria 
Pere Virgili, Universitat Rovira i Virgili, Tarragona, ES

The mitochondrial fusion protein Mitofusin 2 (Mfn2) plays a key role in 
the maintenance of normal mitochondrial metabolism and endoplasmic 
reticulum function. Here, we show that Mfn2 protects against liver disease. 
Our results show that hepatic Mfn2 is downregulated in non-alcoholic 
steatotic patients. Moreover, this downregulation is larger when the 
steatosis progress to Non-alcoholic steatohepatitis (NASH). To corroborate 
this data, a mouse model of lipid accumulation with high fat diet (HFD) 
was explored.
Our results show a downregulation of Mfn2 levels in liver also in the mouse 
model. To go further and evaluate the levels of Mfn2 in NASH in mice, 
methionine-choline defi cient diet (MCD) was assessed. The results showed 
lowest levels of Mfn2 in liver of MCD treated mice than in HFD treatment. 
Interestingly, liver-specifi c Mfn2 ablation in mice caused infl ammation, 
fi brosis (NASH-like phenotype) that progress to liver cancer with age. 
Overall, the data presented here strongly suggests that Mfn2 constitutes a 
new target not only for liver cancer but for the treatment of NASH.

P18-8

Brown adipokines: the signaling properties of 
brown adipose tissue
Francesc Villarroya1, Ruben Cereijo1, Montserrat Cairó1, Tania 
Quesada-López1, Joan Villarroya2, Aleix Gavaldà-Navarro1, David 
Sanchez-Infantes3, Roser Iglesias1, Teresa Mampel1, Marta Giralt1

1Universitat de Barcelona and CIBERobn, Barcelona, ES, 2Hospital 
Santa Creu I Sant Pau and Universitat de Barcelona, Barcelona, ES, 
3Institut de Recerca Germans Trias i Pujol, Badalona, ES

Brown adipose tissue (BAT) activity is associated with protection against 
obesity and associated metabolic diseases such as diabetes and dyslipidemia. 
This is attributed to the capacity of BAT to oxidize metabolic substrates 
to sustain adaptive thermogenesis. However, novel data suggest that BAT 
may release specifi c adipokines (brown adipokines or “batokines”) with 
action at a distance and capable of infl uencing systemic metabolism. By 
a combination of RNAseq analysis of activated BAT (from cold exposed 
mice) and control BAT plus bioinformatic prediction of secretability, we 
identifi ed new “batokine” candidates. We studied a chemokine which 
expression is induced in activated BAT. In vitro, brown adipocytes release 
this chemokine in response to the noradrenergic, cAMP-mediated, stimulus 
eliciting thermogenesis. In vivo, assessment of arterio-venous diff erence 
in blood chemokine concentration across interscapular BAT demonstrated 
active release by activated BAT. A combination of loss-of-function 
(knockout mice) and gain-of-function (delivery of chemokine by an 
osmotic mini-pump) experimental approaches demonstrated that this 
batokine induces the specifi c recruitment of alternatively activated 
macrophages to white adipose tissue and promote the browning of white 
fat. Hereby, we report the identifi cation of a new BAT-to-WAT signaling 
mechanism to amplify the whole-body thermogenic capacity.

P18r-9

Deciphering the metabolic function of the 
nuclear receptor retinoid X receptor in cardiac 
homeostasis
Ana Paredes, Vanessa Núñez, Mercedes Ricote
Centro Nacional de Investigaciones Cardiovasculares (CNIC), 
Madrid, ES

Energy homeostasis is defi ned as the balance between energy production 
and utilization, which is tightly regulated by metabolic pathways. The 
heart is an active organ that needs a constant supply of energy to maintain 
its physiological function. Shortly after birth, cardiomyocytes change its 
metabolic profi le switching from glycolysis to β-oxidation of lipids and 
the tricarboxylic cycle. However, the transcriptional mechanisms that 
govern this adaptation have not been fully characterized. The nuclear 
receptor Retinoid X Receptor (RXRs) is a family of ligand-dependent 
transcription factors. There are three known isoforms of RXR (RXRα, 
RXRβ and RXRγ) that show specifi c gene expression patterns. 
Although traditionally considered as structural silent partners of other 
nuclear receptors, RXRs have been shown to play an essential role in 
heart development. Whereas the systemic deletion of RXRα causes 
embryonic lethality due to cardiac defects, the functional contribution 
of RXRs to cardiac metabolism has not been explored yet. Here we 
report that the cardiac-specifi c deletion of RXRαβ during development 
(Nkx2.5-RXRαβ, DKO) results in perinatal death. Functional studies 
revealed a decreased systolic function and contractile capacity. 
Furthermore, key genes involved in fatty acid metabolism (Pdk4, Cd36, 
Cpt1b and Acadm) were downregulated. These fi ndings suggest: 1) 
an impaired fetal-to-neonatal metabolic transition in DKO hearts that 
directly aff ects the DKO survival, and, 2) a redundant eff ect among 
RXRs isoforms, since the lethality is only observed when both RXRαβ 
are deleted. Altogether, our study propose RXRs as master regulators of 
cardiac energy metabolism.

Funding: TV3 Marató Foundation and Spanish Ministry of Economy and 
Competitiveness (SAF 2015-64287-R).

P18m-10

Brown adipose tissue bioenergetics: 
a new methodological approach
Martín Alcalá1, Maria Calderon-Dominguez1, David Sebastian2, 
Antonio Zorzano2, Marta Viana1, Dolors Serra3, Laura Herrero3

1Facultad de Farmacia, Universidad CEU San Pablo, Alcorcón, 
ES, 2Institute for Research in Biomedicine (IRB Barcelona), 
Barcelona Institute of Science and Technology and Departament 
de Bioquímica i Biomedicina, Facultat de Biologia, Universitat 
de Barcelona, Barcelona, ES, 3Department of Biochemistry and 
Physiology, Institut de Biomedicina de la Universitat de Barcelona 
(IBUB), Universitat de Barcelona, Barcelona, ES

The rediscovery of brown adipose tissue (BAT) in humans and its 
capacity to oxidize fat and dissipate energy as heat has put the spotlight 
on its potential as a therapeutic target in the treatment of several metabolic 
conditions, including obesity and diabetes.
Question: To date, the measurement of bioenergetics parameters has 
required the use of cultured cells or extracted mitochondria, with the 
corresponding loss of information in the tissue context. Herein, we present 
a method to quantify mitochondrial bioenergetics directly in BAT.
Methods: Based on XF Seahorse Technology, we assessed the appropriate 
weight of the explants, the exact concentration of each inhibitor in the 
reaction, and the specifi c incubation time to optimize bioenergetics 
measurements.
Results: Our results show that BAT basal oxygen consumption is mostly 
due to proton leak. In addition, BAT presents higher basal oxygen 
consumption than white adipose tissue.
Conclusions: Considering the whole tissue and not just subcellular 
populations is a direct approach that provides a realistic view of 
physiological respiration. In addition, it can be adapted to analyze the eff ect 
of potential activators of thermogenesis, or to assess the use of fatty acids 
or glucose as a source of energy.
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Development of a neuron-specific IF1-KO 
mouse to study the role of the ATP synthase 
in mitohormesis
Pau B. Esparza-Moltó, Noelia Blanco, Cristina Núñez de Arenas, 
José M. Cuezva
Departamento de Biología Molecular, Centro de Biología Molecular 
Severo Ochoa, UAM-CSIC, Centro de Investigación Biomédica en 
Red de Enfermedades Raras (CIBERER); Instituto de Investigación 
Hospital 12 de Octubre, ISCIII, Universidad Autónoma de Madrid, 
Madrid, ES

The ATPase inhibitory factor 1 (IF1) is a main regulator of the mitochondrial 
ATP synthase, the core hub of oxidative phosphorylation (OXPHOS) and 
cell death. IF1 is a small protein encoded in the nuclear genome that inhibits 
both activities of the ATP synthase –ATP synthesis and hydrolysis– when 
bound to the enzyme. Overexpression of IF1 reprograms cellular energy 
metabolism towards an enhanced glycolysis and triggers ROS-mediated 
signaling cascades that activate nuclear programs of proliferation, cell 
survival and antioxidant defense, in a response known as mitohormesis. 
Human and mouse neurons express high levels of IF1, which may inactivate 
a fraction of the ATP synthase pool under basal conditions and might 
contribute to signaling mitohormesis. To study in vivo the role of IF1 in 
mitohormetic processes, we have developed a neuron-specifi c IF1-knockout 
model by Cre-lox recombination. We have confi rmed the absence of IF1 
in mouse CA1 hippocampal neurons by Western blot, real-time PCR and 
immunofl uorescence, as well as in embryonic fi broblasts derived from 
fl oxed mice after the transduction with a Cre-expressing adenovirus. The 
IF1-KO model, in conjunction with the neuron-specifi c IF1-overexpressing 
model previously developed in the laboratory, are being subjected to 
behavioral tests to assess the role of IF1 and of the ATP synthase in neural 
function and their involvement in memory and cognition. These models 
will allow deciphering the mitohormetic responses triggered in vivo by IF1 
in neurons and their potential role in neuroprotection.

P18r-12

Gestational Diabetes Mellitus alters the 
properties of human Amniotic Membrane-derived 
Mesenchymal Stem Cells
Francisco Algaba-Chueca1, Elsa Maymó-Masip2, Miriam Ejarque2, 
Mónica Ballesteros1, Francesca Duran1, Carolina Serena2, Ana 
Megía2, Joan Vendrell2, Sonia Fernández-Veledo2

1Hospital Universitari de Tarragona Joan XXIII. Institut 
d´Investigació Sanitària Pere Virgili, Tarragona, ES, 2CIBER de 
Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM), 
Instituto de Salud Carlos III, Madrid, ES; Hospital Universitari de 
Tarragona Joan XXIII. Institut d´Investigació Sanitària Pere Virgili, 
Tarragona, ES

The placenta is an important source of Mesenchymal Stem Cells (MSCs) 
with great potential in regenerative medicine and cell therapy due to their 
immunoregulatory properties. In Gestational Diabetes Mellitus (GDM) the 
placenta undergoes a variety of structural and functional changes which can 
lead to the onset of several disorders both for the mother and the off spring.
Our group has previously demonstrated that the hostile environment 
of chronic infl ammation associated to obesity and diabetes alters the 
functional immune properties of adipose-derived mesenchymal stem cells. 
Similarly, we propose that immune function of placental-derived MSCs 
could be compromised during GDM. To assess this hypothesis, we have 
compared the properties of human amniotic membrane-derived MSCs 
(hAM-MSCs) from GDM and healthy pregnant women. After elective 
cesarean section, placental amniotic membranes were obtained from 
healthy and GDM women. hAM-MSCs were isolated after enzymatic 

digestion and characterized by fl ow cytometry and diff erentiation ability 
assays. Afterwards hAM-MSCs migratory, invasive and proliferative 
properties were evaluated as well as their infl ammatory status and 
secretory capacity, including collagen production and chemotactic 
ability. We have observed that GDM derived hAM-MSCs have higher 
migratory and invasive capability but lower proliferative rate than those 
derived from healthy women. Furthermore, GDM derived hAM-MSCs 
have higher chemoattractive capacity and secrete greater amount of 
collagen than healthy hAM.MSCS. Although physiological function of 
hAM-MSC is still unknown, our results suggest that hAM.MSCs may 
have inmmunoregulatory and secretory functions and that they seem to be 
dysfunctional in GDM patients.

P18-13

SND1-overexpressing hepatoma xenografts show 
higher cholesterol content and growth rate
Hiart Navarro Imaz, Olatz Fresnedo, Yuri Rueda
Department of Physiology, University of the Basque Country, UPV/
EHU, Leioa, ES

Cholesterol is an essential component for new membrane formation and 
many cancers accumulate it as cholesteryl esters. SND1 is a multifunctional 
protein overexpressed in cancer cells which has been described to promote 
tumourigenicity in hepatocellular carcinoma. Alteration of cholesterol 
homeostasis by SND1 overexpression in hepatoma cell lines is linked to 
altered management of regulatory cholesterol pools in the endoplasmic 
reticulum and constitutive overactivation of the sterol regulatory 
element-binding protein (SREBP) 2. With the aim to see if this metabolic 
deregulation caused by SND1 overexpression had any impact on tumour 
development we subcutaneously xenotransplanted McA-RH7777 rat 
hepatoma cells stably overexpressing SND1 (McA-S) and control (McA-L) 
cells into nude mice. Our results show higher growth rate in McA-S than 
in control McA-L tumours. McA-S tumours also show higher cholesterol 
content and the increase of cholesterol synthesis in McA-S tumours is 
linked to higher plasma cholesterol levels associated with IDL-LDL.
This study reinforces the cholesterol metabolism impairment caused 
by SND1 overexpression by showing parallel cholesterol metabolism 
impairment and increased tumour growth in vivo, which highlights the 
pathophysiological importance of SND1 in tumorigenesis.

Funded by the Basque Government (IT-971-16).
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Cbl downregulation increases RBP4 expression in 
adipocytes of female mice
Gulizar Ameen, Silvia Mora
University of Liverpool, Liverpool, UK

Obesity leads to adipose tissue dysfunction, insulin resistance and 
diabetes. Adipose tissue produces adipokines, that contribute to regulate 
insulin sensitivity. In turn insulin stimulates the production and release 
of some adipokines. Casitas-b-lymphoma proteins (c-Cbl, Cbl-b and 
Cbl3) are intracellular adaptor signalling proteins that are rapidly 
phosphorylated by activation of tyrosine kinase receptors. c-Cbl is 
rapidly phosphorylated by insulin inadipocytes. Here we tested the 
hypothesis that Cbl signalling regulates adipokine expression in adipose 
tissue. We determined the adipokine profi le of WAT of Cbl-/- and 
Cbl+/+ mice in the C57BL6 background. Female Cbl-/- mice exhibited 
altered expression of adiponectin, leptin and RBP4 in visceral adipose 
tissue while no signifi cant changes were seen in male mice. TNFα and 
IL6 levels were unaff ected by Cbl depletion. RBP4 expression was 
unchanged in liver. Adipose tissue of Cbl-/- animals showed increased 
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basal activation of extracellular regulated kinases (ERK) compared 
to Cbl+/+. c-Cbl knockdown in 3T3L1 adipocytes also increased 
basal ERK phosphorylation and RBP4 expression. Inhibition of ERK 
phosphorylation in Cbl-depleted 3T3L1 adipocytes or in adipose tissue 
explants of Cbl-/- mice reduced RBP4 mRNA. 17β-estradiol increased 
RBP4 mRNA in adipocytes. Cbl depletion did not change ER expression 
but increased phosphorylation of ERα at S118, a target site for ERK. ERK 
inhibition reduced phosphoER and RBP4 levels. These fi ndings suggest 
that Cbl contributes to regulate RBP4 expression in adipose of female 
mice through ERK-mediated activation of ERα. Since Cbl signalling is 
compromised in diabetes, these data highlights a novel mechanism that 
upregulates RBP4 locally.

P18r-15

Food restriction-associated increases in ChREBP 
beta isoform in liver and adipose tissue of 
aged-Wistar rats have markedly implication in 
glucose homeostasis
Lorena Mazuecos Fernández-Pacheco1, Blanca María Rubio1, 
Alejandro Fernández Briones1, Cristina Pintado2, Carmen Arribas2, 
Antonio Andrés Hueva1, Nilda Gallardo Alpízar1

1Facultad de Ciencias y Tecnologías Químicas, (UCLM), Ciudad 
Real, ES, 2Facultad de Ciencias Ambientales y Bioquímica, 
(UCLM), Toledo, ES

Ageing in rodents and humans is associated with obesity and insulin 
resistance. Food restriction, which delays the aging process in mammals 
ameliorated insulin resistance and infl ammation. Recently, it have 
been shown that a shorter ChREBP isoform (ChREBP-β) links glucose 
transport to lipogenesis and insulin sensitivity in white adipose tissue, but 
not in the liver. The aim of this study was to dilucidate the mechanism by 
which food restriction avoid hyperglycaemia in 24-month-old Wistar rats 
when challenged with a high fat meal. The experiments were performed 
in male 3-, 8- and 24-month-old Wistar rats fed ad libitum or food 
restricted ( ), from our in-house colony (Centre of Molecular Biology, 
Madrid, Spain). Animals were fasted 16h before the oral fat tolerance 
test. Then the bolus of olive oil (0.1 ml / 100 g body weight) was orally 
administered. Blood aliquots from the tail vein at the following times 
0, 30, 60, 90, 120, 180 and 240 minutes be taken for measuring glucose 
and insulin levels. 4 h after fat load animals were sacrifi ced and liver 
and visceral adipose tissue were rapidly excised. We found that high fat 
meal produces hyperglycaemia in 24-month-old rats fed ad libitum but 
not in their food restricted littermate. In addition food restriction lead to a 
diff erent pattern of expression of ChREBP isoforms in liver and adipose 
tissue. Interestingly, ChREBP beta expression markedly increased in 
liver from 24mFR rats, in parallel with the expression of key lipogenic 
genes (Scd-1, ACC, Elovl6), also regulated by this transcription factor. 
Surprisingly, ChREBP beta expression is also altered in adipose tissue 
from 24m rats as well as the genes related to glyceroneogenesis, and 
glucose uptake Pck1 and Glut4 respectively. This suggest that ChREBP 
might be involved in the control of glyceroneogenesis, lipogenesis and 
glucose uptake under a high fat meal.

P18-16

Implication of maternal GSH depletion 
in obesity-induced teratogenesis in rats
Martín Alcalá, Rodrigo García-Castro, Emelina Rodríguez, Victoria 
Eugenia Bolado, María Calderón-Dominguez, Isabel Sánchez-Vera, 
Mª del Pilar Ramos, Marta Viana
Facultad de Farmacia, Universidad CEU San Pablo, Madrid, ES

Introduction: Pregestational obesity has deleterious consequences on 
embryo development, increasing the risk of neural tube defects (NTD). 
Although the mechanism is not fully understood yet, it may involve 
oxidative and endoplasmic reticulum (ER) stress, among others. In 
both processes, reduced glutathione (GSH) is a key molecule, since 
it maintains the intracellular redox balance and prevents protein 
misfolding.
Objective: To investigate the implication of maternal GSH in obesity-induced 
teratogenesis, exploring its role in oxidative and ER stress.
Experimental design: Wistar rats were divided into 3 groups: the 
control group (C) was fed with a standard diet. The O group was fed with 
cafeteria diet and the OE group was fed with the same cafeteria diet and 
supplemented with 150 mg of vitamin E twice a week. After 3 months, the 
rats were mated and sacrifi ced at day 11.5 of pregnancy.
Results: The rate of embryo malformations in the O group was higher 
compared with the C group and OE groups. Maternal hepatic GSH was 
depleted in the O group, with a decrease in GSH-consuming antioxidant 
enzymes and an upregulation in the GSH-synthetizing enzyme. Vitamin 
E supplementation prevented GSH consumption in the OE group. In 
the malformed embryos from O dams, the expression of antioxidant 
enzymes was increased, suggesting an important role of oxidative stress in 
obesity-induced teratogenesis. In the malformed embryos from OE dams, 
this upregulation in the antioxidant enzymes was partially reverted. No 
signs of ER stress were observed in any of the groups.
Conclusion: These results suggest that oxidative stress through GSH 
depletion may be a key mechanism involved in the obesity-linked 
teratogenesis.

P18-17

PI3K-Akt signaling controls PFKFB3 expression 
during human T lymphocytes activation
Helga Simon1, Claudia Arnedo-Pac1, Pere Fontova2, Esther 
Castaño3, Ana Rodríguez-García1, Àurea Navarro-Sabaté1, Núria 
Lloberas2, Anna Manzano1, Ramon Bartrons1

1Unitat de Bioquímica, Departament de Ciències Fisiològiques, 
IDIBELL, Universitat de Barcelona, L’Hospitalet de Llobregat, ES, 
2Nephrology Department, Bellvitge University Hospital, IDIBELL, 
Universitat de Barcelona, L’Hospitalet de Llobregat, ES, 3Centres 
Científics i Tecnològics, IDIBELL, Universitat de Barcelona, 
L’Hospitalet de Llobregat, ES

Lymphocyte activation is associated with rapid increase of both the 
glycolytic activator fructose 2,6-bisphosphate and the enzyme responsible 
for its synthesis, 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase. 
PFKFB3 gene, which encodes for this enzyme, was originally described in 
proliferating tissues and has been found overexpressed during cell activation 
in several models. However, there is modest knowledge concerning the 
pathways underlying PFKFB3 regulation in T lymphocytes. The aim of this 
work is to elucidate the molecular mechanisms of PFKFB3 overexpression 
in T lymphocyte activation. A model of human T lymphocytes activation 
by PHA has been used, and lymphocyte activation and proliferation have 
been assessed with CD25 and CFSE staining.
The results obtained show PFKFB3 overexpression during human T 
lymphocytes activation concomitantly with Glut-1, HK-II and PCNA 
upregulation, thus confi rming that mitotic agents induce metabolic 
reprogramming required for T cell proliferation. LY294902 reduced 
PFKFB3 gene induction by PHA and treatment with the Akt inhibitor 
Akti-1/2 abolished PFKFB3 overexpression, showing that PFKFB3 
regulation in T lymphocytes is dependent on the PI3K-Akt signaling 
pathway. These results provide a link between metabolism and TCR 
signaling in lymphocyte biology that can help to better understand the 
importance of modulating both pathways to target complex diseases that 
aff ect the immune system activation.
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Role of DYRK1A and DYRK1B in the regulation 
of Muscle Glycogen Synthase in cell components 
of seminiferous epithelium
Karen Vander Stelt1, Krisztina Arató2, Chiara Di Vona2, Juan Carlos 
Slebe1, Susana de la Luna2, Ilona Concha1

1Instituto de Bioquímica y Microbiología, Ciencias, Universidad 
Austral de Chile, Valdivia, CL, 2Gene Regulation, Stem Cells and 
Cancer Programme, Centre for Genomic Regulation, Barcelona, ES

Dual-specifi city Tyrosine Regulated Kinases (DYRKs) family contain 
fi ve members (1A, 1B, 2, 3, 4) that possess Ser/Thr kinase activity. 
They have sequence and functional similarities, are distributed in many 
tissues and present diff erent substrate specifi cities. DYRKs are highly 
expressed in testis but little is known about their roles. The purpose 
of this work was to analyze the implication of DYRK family on the 
regulation of Muscle Glycogen Synthase (MGS), enzyme responsible of 
glycogen synthesis in cellular components of seminiferous epithelium. 
First, we detected diff erential expression of fi ve DYRKs by qRT-PCR 
observing that DYRK1A is highly expressed in adult Sertoli cell line, 
spermatogonia and spermatocytes (GC-1, GC-2). Meanwhile at protein 
level, DYRK1A and DYRK1B are the most abundant according to 
Western blot analysis.
Through immunofl uorescence and subcellular fractionation, we evaluated 
the distribution of DYRK1A, DYRK1B, MGS and inactive MGS 
phosphorylated on Ser641. These proteins share the same location in the 
cell and could also interact. This was confi rmed by immunoprecipitation 
assays. Pharmacological inhibition of DYRK1A and DYRK1B with Indy 
(Inhibitor of DYRK) for24 hours, showed a reduction of the phosphorylated 
form of MGS and this decrease was even greater in co-treatment 
experiments with BIO, an inhibitor of GSK3B. With these results, we can 
suggest that DYRK1A and DYRK1B have a regulatory role on glycogen 
synthesis, phosphorylating Ser641 and triggering the inactivation of the 
enzyme in these cells.

P18m-19

Dynamic acetylation modulates cytosolic 
phosphoenolpyruvate carboxykinase activity
Pedro Latorre1, Josue Baeza2, Ramón Hurtado-Guerrero3, Francisco 
Corzana4, Lindsay E. Wu5, David Sinclair6, Pascual López-Buesa1, 
José A. Carrodeguas7, John M. Denu2

1Departamento de Producción Animal y Ciencia de los Alimentos, 
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de Sistemas Complejos (BIFI), BIFIIQFR (CSIC) Joint Unit, 
Universidad de Zaragoza, Zaragoza, ES, 2Wisconsin Institute for 
Discovery, Morgridge Institute for Research, and the Department 
of Biomolecular Chemistry, University of Wisconsin School of 
Medicine and Public Health – Madison, Madison, US, 3Instituto 
de Biocomputación y Física de Sistemas Complejos (BIFI), 
BIFIIQFR (CSIC) Joint Unit, Universidad de Zaragoza, Zaragoza, 
ES, 4Departamento de Química, Centro de Investigación en Síntesis 
Química, Universidad de La Rioja, Logroño, ES, 5Department of 
Pharmacology, School of Medical Sciences, The University of 
New South Wales, Sydney, AU, 6Department of Genetics, Paul 
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Harvard Medical School, Boston, US, 7Instituto de Biocomputación 
y Física de Sistemas Complejos (BIFI), BIFIIQFR (CSIC) Joint 
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Cytosolic phosphoenolpyruvate carboxykinase (PCK1) is an enzyme that 
regulates a rate-limiting step of gluconeogenesis catalyzing the reversible 
conversion of oxaloacetic acid (OAA) into phosphoenolpyruvate 

(PEP). Although this is a reversible reaction, the molecular basis and 
mechanisms by which PCK1 catalyzes the conversion of PEP into 
OAA are unknown. Our results indicate that Pck1 acetylation is a 
glucose-dependent modifi cation that changes the kinetic properties 
of the enzyme turning the gluconeogenic pathway unfavorable and 
enhancing the anaplerotic (reverse) reaction of Pck1 in vitro and in vivo. 
In addition, sirtuin-dependent deacetylation restores the gluconeogenic 
activity of Pck1. We also found that phosphorylation promotes Pck1 
ubiquitination and degradation and decreases the level of acetylation 
of Pck1. Biochemical evidences show that phosphorylation of Pck1 
facilitates sirtuin-dependent deacetylation. Together, our results indicate 
a role of Pck1 in anaplerosis, regulating the TCA cycle during glycolysis, 
in response to cell energy status and suggest a cross-talk between Pck1 
acetylation, phosphorylation and ubiquitination for the control of central 
metabolism.

P18-20

Evaluation of metabolism and biosignaling in the 
angiogenic microenvironment as potential targets 
for therapeutic intervention
Miguel Ángel Medina1, Mª Carmen Ocaña2, Beatriz 
Martínez-Poveda2, Paloma Carrillo2, José Luis Urdiales1, José J. 
Serrano2, Raúl Montañez1, Ana R. Quesada1

1Universidad de Málaga, Andalucía Tech, Departamento de Biología 
Molecular y Bioquímica, Facultad de Ciencias e IBIMA (Instituto 
de Biomedicina de Málaga), Málaga, ES; Unidad 741, CIBER 
de Enfermedades Raras (CIBERER), Madrid, ES, 2Universidad 
de Málaga, Andalucía Tech, Departamento de Biología Molecular 
y Bioquímica, Facultad de Ciencias e IBIMA (Instituto de 
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The “re-discovery” of Warburg eff ect at the turn of the present millennium 
has been a key determinant of the current renewed interest on cancer 
metabolism. In fact, metabolic reprogramming has been identifi ed as one 
of the hallmarks of cancer. However, cancers grow in tight contact with 
non-tumoral accompanying cells and the surrounding extracellular matrix, 
as underlined by the concept of tumor microenvironment. Endothelial 
cells are key components of this tumor microenvironment, since they are 
requested for angiogenesis, another hallmark of cancer. In this complex 
system, rewiring of metabolism and signaling pathway in cancer, 
endothelial and other accompanying cell emerges as new potential targets 
for therapeutic intervention.
In this communication, we will present the drug discovery and 
characterization approach of our group and our more recent results in this 
fi eld, including new modeling with an evolutionary and ecological point 
of view.

[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)]. 
This communication has the support of a travel grant “Universidad de 
Málaga. Campus de Excelencia Internacional Andalucía Tech”.
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Increased inflammation, oxidative stress 
and mitochondrial respiration in obese brown 
adipose tissue
María Calderón-Domínguez1, Martín Alcalá1, Eduviges Bustos2, Pilar 
Ramos3, Dolors Serra4, Marta Viana3, Laura Herrero4

1Universidad CEU San Pablo, Madrid, ES, 2Service of Development 
of Medicines (SDM), School of Pharmacy and Food Sciences, 
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Universitat de Barcelona, Barcelona, ES, 3Facultad de Farmacia, 
Universidad CEU San Pablo, Madrid, ES, 4Centro de Investigación 
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(CIBEROBN), Instituto de Salud Carlos III, Madrid, ES; Department 
of Biochemistry and Physiology, School of Pharmacy and Food 
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Obesity is associated with severe metabolic diseases such as type 2 
diabetes, insulin resistance, cardiovascular disease and some forms of 
cancer. The pathophysiology of obesity-induced metabolic diseases has 
been strongly related to white adipose tissue (WAT) dysfunction through 
several mechanisms such as fi brosis, apoptosis, infl ammation, ER and 
oxidative stress. However, little is known of whether these processes 
are also present in obese brown adipose tissue (BAT), and the potential 
consequences on mitochondrial activity. Here we characterized the BAT 
of obese and hyperglycemic mice treated with a high-fat diet (HFD) for 
20 weeks. The hypertrophic obese BAT showed no signs of fi brosis nor 
apoptosis, but higher levels of infl ammation, ER stress, ROS generation 
and antioxidant enzyme activity than the lean counterparts. The response 
was attenuated compared with obesity-induced WAT derangements, 
which suggests that BAT is more resistant to the obesity-induced insult. 
In fact, mitochondrial respiration in obese BAT was enhanced, with a 
2-fold increase in basal oxygen consumption, through the upregulation 
of complex III of the electron transport chain and UCP1. Altogether, 
our results show that obesity is accompanied by an increase in BAT 
mitochondrial activity, infl ammation and oxidative damage.

P18r-22

Gq-coupled GPCR pathways open new avenues 
for the modulation of autophagy
Sofía Cabezudo1, Ana Maria Cuervo2, Federico Mayor Jr1, 
Catalina Ribas1

1Centro de Biología Molecular Severo Ochoa CSIC-UAM, Instituto 
de Investigación Sanitaria La Princesa, Madrid, ES, 2Albert Einstein 
College of Medicine, New York, US

Autophagy plays a key role in the maintenance of cellular homeostasis. The 
characterization of the mechanisms by which a cell regulates autophagic 
activity remains incomplete. Emerging studies shown that G-protein 
coupled receptors (GPCRs) regulate autophagy in response to diff erent 
stimuli and by directly detecting extracellular nutrients. Nutrient-sensing 
GPCRs are linked to diff erent G proteins, which play an essential role in 
the initiation of GPCR signaling. In this work we describe the essential 
role of Gαq/11 in the modulation of autophagy under diff erent nutrient 
conditions.
Our results show that Gαq controls autophagy by a mechanism that 
correlates with the modulation of the mTORC1 pathway under diff erent 
nutrient conditions. Cells lacking Gαq/11 display higher basal and nutrient 
deprivation-induced autophagy levels and an earlier autophagic response 
under diff erent nutrient stress conditions. Interestingly, the modulation 
of autophagy by Gαq/11 correlates with the activation of the mTORC1 
pathway, and Gαq/11 is essential to reactivate mTORC1 and therefore 
inactivate autophagy in response to diff erent nutrients and serum. 
Conversely, we show that the specifi c activation of a Gαq-coupled GPCR 
reverts the autophagic phenotype promoted by nutrient stress conditions 
by a mechanism dependent on the activation of mTORC1. In addition, 
preliminary results suggest that Gαq is required for chaperone-mediated 
autophagy activity, which suggests a potential role for Gαq as a switch 
between diff erent types of autophagy. Finally, we demonstrate that Gαq is 
not a substrate of autophagy, which highlight its function as a modulator 
of these pathways.
Overall, our study provides concluding evidences showing that Gαq/11 
regulates macro-autophagy by activating the mTORC1 pathway, pointing 

out a role of Gαq/11 as a link between nutrient-sensing GPCRs and 
autophagic pathways modulation. These results could help to uncover the 
identifi cation of new potential pharmacological targets for the treatment 
of diff erent diseases through the regulation of autophagy.

P18-23

Methylation profile exhibits a positional gradient 
in the human placenta
Eva de la Fuente Luelmo1, Maria Haro Garcia1, Jimena Pita 
Santibáñez1, Alejandro Castilla Ibeas1, Lucía Duran Alcalde2, 
Alejandra Abascal Saiz2, José Luis Bartha Rasero2, Maria del Pilar 
Ramos Álvarez1

1Universidad San Pablo CEU, Madrid, ES, 2Hospital Universitario La 
Paz, Madrid, ES

The human placenta is a fetomaternal organ with diff erent cells lines: the 
fetal side that derives from the same blastocyst that forms the fetus and 
the maternal placenta, which develops from the maternal uterine tissue. 
Despite of that, no studies have been performed to determine if there are 
diff erences between the various parts of placenta. Thus, the aim of this 
study was to analyze if there is a diff erential methylation profi le, not only 
between fetal and maternal sides of placenta, but also at diff erent parts of 
the maternal side. For that, we collected placentas from healthy women at 
the University Hospital La Paz. From each placenta 4 parts were obtained, 
3 from the maternal side (from the center to the periphery) and 1 from the 
fetal side.
Global DNA-methylation and the expression of enzyme involves in gene 
methylation were analyzed by ELISA and RT-qPCR, respectively. We 
found that methylated DNA was signifi cant higher in the fetal than in the 
maternal part of human placenta.
Cytosine methylation is established by three DNA methyltransferases: 
DNMT1 or maintenance methylase, DNMT3A and DNMT3B for “de 
novo” methylation. The gene expression for the three DNMTs indicate 
the presence of a positional gradient for DNMT3A expression being 
signifi cantly higher in the periphery of the maternal side. The results also 
show higher expression of DNAMT3A in fetal than in maternal side. With 
regard to DNMT1 and DNMT3B genes, there were no relevant changes in 
the expression profi le.
In conclusion, “de novo” methylation is diff erent depending to the 
placental region and may aff ect the gene expression of proteins related with 
fetal development. Because the maternal part of the human placenta is not 
homogenous this should be taken into account in future studies.
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Osteopontin regulates the synthesis of bile 
acids and liver bile lipid metabolism through 
modulation of the FAK-AKT pathway
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Osteopontin (OPN) is involved in diff erent liver pathologies, in which 
a metabolic dysregulation is a hallmark. Here we investigated whether 
OPN could alter liver, and more specifi cally hepatocyte, lipid metabolism 
and the mechanism involved. For this purpose, metabolic and signaling 
pathways were analyzed by lipidomic, radiometric and western blot 
techniques using primary hepatocytes, livers from OPN-KO mice and 
WT littermates and from WT mice that received recombinant (r)OPN. 
OPN-KO and WT mice were also treated with intragastric atorvastatin for 
two weeks. In mice, lack of OPN enhances CYP7A1 levels and promotes 
loss of phosphatidylcholine (PC) content in liver; in vivo treatment 
with rOPN causes opposite eff ects. rOPN directly decreases CYP7A1 
levels in hepatocytes and induces the FAK-AKT signaling pathway. 
Inhibition of FAK-AKT signaling or the PI3K-AKT signaling restores 
CYP7A1 in rOPN treated hepatocytes demonstrating a mechanism by 
which rOPN decreases CYP7A1 levels. Together with the modulation 
of bile acid synthesis, OPN also controls liver bile lipid concentration. 
Increased bile synthesis coupled higher cholesterogenesis in OPN-KO 
hepatocytes than in WT hepatocytes together with decreased PC content, 
due at least in part, to decreased de novo synthesis. In vivo inhibition 
of CHOL synthesis normalizes liver PC content in OPN-KO mice, 
demonstrating that OPN regulates the cross-talk between liver CHOL and 
PC metabolism. In conclusion, OPN modulates bile acid synthesis and 
with it cholesterogenesis and PC synthesis. The main axis constitutes the 
regulation of CYP7A1 levels through the modulation of the FAK-AKT 
signaling pathway.
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Carnitine palmitoyltransferase 1C (CPT1C): 
How to measure its activity
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Carnitine palmitoyltransferase 1C (CPT1C) was the last member of 
the CPT1 family of genes to be discovered. The other two members 
of this family, CPT1A and CPT1B, play an important role in fatty acid 
oxidation. Because of their localization in mitochondrial membrane, 
these two acyltransferases facilitate the internalization of long-chain 
fatty acids to this organelle. CPT1C is specifi cally expressed in the ER 
of neurons, and despite having high sequence similarity to CPT1A and 
CPT1B, it has minimal catalytic activity. CPT1C also has the ability to 
bind malonyl-CoA, a physiological inhibitor of CPT1 enzymes. CPT1C 
has been involved in the regulation of food intake, energy homeostasis, 

cognition, motor function and cancer virulence (Casals et al., 2016). 
Therefore, drug development to modulate CPT1C function might be 
of high interest. However, because this protein has not known catalytic 
activity, it is diffi  cult to measure the action of diff erent drugs on CPT1C 
function.
In order to solve this issue, we have developed an in vitro assay to measure 
CPT1C function. Our previous results show that CPT1C regulates cell 
morphology and cell localization of late endosomes (LE) depending on 
malonyl-CoA levels. Through CPT1C + GFP overexpression in HeLa cells, 
and the immunolocalization of LAMP1 protein (a well-known marker of 
LE), we are able to determine whether a drug is enhancing or inhibiting 
CPT1C eff ects on LE movement from perinuclear region to the peripheral 
zone. Circularity of the cell is another useful parameter for this aim, as a 
direct consequence of LE movement.
Based on this assay, we are currently testing whether the diff erent 
stereoisomers of C75 (a synthetic inhibitor of FAS -Fatty Acid Synthase- 
and CPT1A and CPT1B enzymes) are activators or inhibitors of CPT1C.
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CPT1c promotes lung cancer A549 cell migration
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Carnitine palmitoyltransferase 1C (CPT1C) was the last isoform of the 
carnitine palmitoyltransferase 1 family to be identifi ed. CPT1C does not 
have catalytic activity. Due to its conserved ability to bind malonyl-CoA, it 
has been thought to be a malonyl-CoA sensor that modulates cell function 
by its interaction with other proteins.
Few years ago, it was fi rst showed that CPT1C is surprisingly 
overexpressed in many human lung and breast cancers conferring them 
higher cell survival and tumor growth under conditions of metabolic stress, 
like hypoxia or glucose deprivati on[1]. The epithelial-to-mesenchymal 
transition (EMT) is a type of cellular plasticity that results in reduced 
cell-cell adhesion and increased motility. Invasion and metastasis 
depends on the acquisition of these mesenchymal properties. Recently, 
by analyzing gene expression data, it was found that CPT1C was the 
top ranked gene associated with an EMT phenoty pe[2]. In addition, the 
Kaplan-Meier Plotter analysis correlates higher expression of CPT1C in 
human tumors with poor prognosis.
The aim of our work is to study whether CPT1C promotes cell survival, 
migration and invasion in cancer cells. We used lung cancer A549 cells as 
a model. Through the use of lentiviruses and fl uorescence activated cell 
sorter (FACS), we produced A549 cells permanently expressing CPT1C. 
Cell survival in control and CPT1C-overexpressing cells was assessed 
using the MTT Tetrazolium cell viability assay. Cell migration and invasion 
were assessed by the wound healing assay and Matrigel Invasion Chamber, 
respectively.
Results show that CPT1C overexpression does not protect A549 cancer 
cells against glucose deprivation. By contrast, CPT1C overexpression 
increased cell migration. We are currently studying CPT1C role in cell 
invasion. Development of CPT1C inhibitors may be of high interest in the 
treatment of cancer.

Reference s
[1] Zaugg et al., Genes Dev., 2011. 
[2] Nath and Chan, Sci Rep., 2016.
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Identification of new targets of hepatic insulin 
signaling at mitochondria: Implications for 
insulin resistance and type 2 diabetes
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Type 2 diabetes (T2D) is an increasing burden with a severe impact on 
human health. It is mainly characterized by resistance to insulin and 
elevated levels of glucose in the blood, which may lead to secondary health 
complications. The liver plays a major role in glycemic control and nutrient 
homeostasis. Within hepatic cells, mitochondrial metabolism is tightly 
regulated to ensure proper channeling, utilization and storage of nutrients. 
Importantly, mitochondrial dysfunction in the liver has been associated to 
insulin resistance. However, the integration of endocrine signaling with 
mitochondrial activity is not fully understood.
We have identifi ed novel candidates that are potentially relevant for 
hepatic insulin resistance and T2D. We show that the physiologic balance 
of hepatic glycolysis and gluconeogenesis is regulated by Bcl-2-associated 
agonist of cell death (BAD), a protein with roles in apoptosis and 
metabolism. BAD defi ciency reprograms hepatic substrate and energy 
metabolism toward diminished glycolysis, excess fatty acid oxidation, and 
exaggerated glucose production that escapes suppression by insulin. The 
physiologic relevance of these fi ndings is evident from the ability of a BAD 
phosphomimic variant to counteract unrestrained gluconeogenesis and 
improve glycemia in leptin-resistant and high-fat diet models of diabetes 
and insulin resistance. Based on these fi ndings, we are currently setting 
out to identify and characterize novel targets of endocrine signaling that 
contribute to fi ne-tune mitochondrial function for whole-body metabolic 
adaptation. Ultimately this project may lead to the identifi cation of potential 
therapeutic targets to treat insulin resistance and T2D.
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p27(Kip1) regulates energetic metabolism
Jonatan Martinez, Ignasi Salaet, Edurne Gallastegui, Serena 
Orlando, Carla Domuro, Laura Sin, Rosa Aligué, María Jesús Pujol, 
Oriol Bachs
Department of Biomedical Sciences, Faculty of Medicine, University 
of Barcelona, Barcelona, ES

The association between low levels of nuclear p27 with a poor prognosis 
has been described in many diff erent types of tumors. Recent evidence 
showing that p27 acts as a transcriptional regulator allows postulating 
that the decreased levels of nuclear p27 may deregulate transcription of 
its target genes. This would lead to molecular changes in tumor cells that 
would be associated with poor prognosis. On analyzing the transcriptional 
programs regulated by p27 we observed that p27 might be involved in the 
regulation of energetic metabolism. Interestingly, one of the Hallmarks of 
cancer is the reprogramming of energy metabolism, thus, our observations 
suggest that decrease of p27 in tumors can have a role in the alterations of 
energy metabolism reported in cancer cells.
Specifi cally, by expression microarray analysis performed in p27-/--MEFs 
we observed a decreased expression of 18 genes involved in oxidative 
phosphorylation, most of them been subunits of complex I and IV of 
the respiratory chain and of the ATP-synthase. Diff erential expression of 
these genes in cells lacking p27 leads to decreasing complex I activity, a 
reduction of oxygen consumption and to the generation of oxidative stress. 
Interestingly, in these cells a decreased expression of genes involved in 
glutathione metabolism was also observed. These results suggest that 
the response to oxidative stress in these cells could be impaired leading 

to a sustained generation of oxidative stress. Thus, we postulate that 
the decrease of p27 in tumor cells facilitates tumor development and 
malignancy by participating in reprogramming energy metabolism.
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adipose cells
Manuela Sánchez-Feutrie1, Sónia Rosa Veiga1, David Sebastián1, 
Luis Rodrigo Cataldo2, Montserrat Romero1, Alba Sabaté-Pérez1, 
Natalia Plana2, Manuel Palacín3, Remy Burcelin4, Per Antonson5, 
Jan-Ake Gustafsson6, Antonio Zorzano1

1Institute for Research in Biomedicine (IRB 
Barcelona);Departament de Bioquímica i Biomedicina 
Molecular, Facultat de Biologia, Universitat de Barcelona, 
Barcelona, ES; CIBER de Diabetes y Enfermedades Metabólicas 
Asociadas (CIBERDEM), Instituto de Salud Carlos III, Madrid, 
ES, 2Institute for Research in Biomedicine (IRB Barcelona), 
Barcelona, ES, 3Institute for Research in Biomedicine (IRB 
Barcelona);Departament de Bioquímica i Biomedicina Molecular, 
Facultat de Biologia, Universitat de Barcelona, Barcelona ES; 
Centro de Investigación Biomédica en Red de Enfermedades Raras 
(CIBERER), ISCIII, Madrid, ES, 48UMR 5018 CNRS-UPS and IFR 
31, Rangueil Hospital, Toulouse, FR, 5Karolinska Institutet, Novum, 
SE, 6Center for Nuclear Receptors and Cell Signaling, Houston, US

RAP250 is a nuclear co-activator that strengthens the activity of various 
transcription factors, mainly those belonging to the nuclear receptor 
superfamily, and it participates in histone H3K4 methyltransferase 
complexes. Here we report that RAP250+/- mice have a leaner phenotype 
with improved glucose tolerance and insulin sensitivity. Furthermore, these 
mice are resistant to high-fat diet-induced obesity and hepatic steatosis. All 
these changes are accompanied by enhanced energy expenditure, which, 
surprisingly, stems from increased oxidative activity of brown and white 
adipose tissues. Cyclic AMP-dependent protein kinase (PKA) activity was 
enhanced in the RAP250-defi ciency setting and may explain the increased 
oxidative capacity of RAP250+/- adipose tissues. Moreover, we uncovered 
the presence of negative circuitry linking RAP250 and PKA in adipose 
depots. While RAP250 defi ciency enhances PKA activity in mice, acute 
PKA-stimulating conditions, such as fasting and cold, repress RAP250. 
Expression of RAP250 mRNA was enhanced in adipose depots from 
human obese subjects, and a variant (rs959829) was associated with greater 
plasma triglyceride concentrations in men and fat distribution in women. 
Overall, our data suggest that RAP250 may participate in the development 
of metabolic disorders, and that RAP250 inhibition contributes to the 
maintenance of a healthier metabolic state under obesogenic conditions by 
activating PKA.
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mitochondrial dysfunction induced by interleukin 
6 in 3T3-L1 adipocytes
Marco Bauzá-Thorbrügge1, Sergio Rodriguez-Cuenca2, Bel M. 
Galmés-Pascual1, Miquel Sbert-Roig1, Magdalena Gianotti3, Ana M. 
Proenza3, Isabel Lladó3

1Grup de Metabolisme Energètic i Nutrició, Dept. Biologia 
Fonamental i Ciències de la Salut i IUNICS (Universitat de les 
Illes Balears). Instituto de Investigación Sanitaria Islas Baleares 
(IdISBa), Palma de Mallorca, ES, 2Metabolic Research Laboratories, 
Wellcome Trust MRC Institute of Metabolic Science, Addenbrooke 
Hospital, University of Cambridge, Cambridge, UK, 3Grup de 
Metabolisme Energètic i Nutrició, Dept. Biologia Fonamental i 



153

Barcelona 2017  Posters

Ciències de la Salut i IUNICS (Universitat de les Illes Balears), 
Palma de Mallorca, ES; Centro de Investigación Biomédica 
en Red Fisiopatología de la Obesidad y Nutrición (CIBERobn, 
CB06/03/0043), ISCIII, Madrid, ES; Instituto de Investigación 
Sanitaria Islas Baleares (IdISBa), Palma de Mallorca, ES

Introduction: Obesity is associated with chronic infl ammation, and 
pre-menopausal women are largely protected against its detrimental 
consequences compared to age-matched men. In this sexual dimorphism, 
17beta-estradiol (E2) would be a key factor, as it plays a relevant role 
in mitochondrial function. The aim of this study was to elucidate the 
contribution of estrogen receptors, ERa, ERb, and G protein-coupled ER 
(GPER) in the E2-associated improvement of adipocyte mitochondrial 
function in response to a pro-infl ammatory stimulus with interleukin 6 
(IL-6).
Methods: 3T3-L1 cells were treated for 24h with estradiol receptor 
agonists (PPT, DPN, and G1) and antagonists (MPP, PHTPP, and G15) in 
the presence or absence of IL-6. Markers of mitochondrial function and 
biogenesis were analysed.
Results: ERa and GPER, but not ERb, activation was able to counteract 
the deleterious eff ects of IL-6 treatment on all the infl ammation markers 
measured, and on mitochondrial respiration and ATP production. This 
increase in electron transport chain activity was accompanied by an 
increase in mitochondrial biogenesis and OXPHOS markers.
Conclusions: ERa and GPER are the estrogen receptors that mediate E2 
eff ects, preventing mitochondrial dysfunction, and mitigating infl ammation 
induced by IL-6.
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Carnitine palmitoyltransferase 1C is expressed in 
human mesenchymal stem cells and promotes 
cell survival under glucose deprivation via 
modulation of autophagy
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Carnitine palmitoyltransferase 1C (CPT1C) is a protein that is mainly 
expressed in neurons, but it is also found in the most virulent human 
tumors, where it promotes survival in situations of glucose depletion 
or hypoxia through the activation of fatty acid oxidation (FAO). In the 
present study, we show for the fi rst time that CPT1C is highly expressed in 
human adult mesenchymal stem cells (hMSCs), protecting them against 
glucose starvation, glycolysis inhibition, and oxygen/glucose deprivation, 
but not oxidative stress, lipotoxicity, or endoplasmic reticulum stress. 
CPT1C overexpression in hMSCs was found to attenuate FAO capacity, 
indicating that the role of CPT1C in these cells is diff erent from its 
role in tumor cells. The increased survival of CPT1C-overexpressing 
hMSCs observed during glucose defi ciency was found to be the result of 
maintaining autophagy–which was reduced in control cells–leading to a 
greater number of lipid droplets and increased intracellular ATP levels. 
Inhibition of autophagy or lipolysis was observed to completely block the 
protective eff ects of CPT1C. Our results indicate that CPT1C-mediated 
autophagy enhancement in glucose deprivation conditions allows a 
greater availability of lipids to be used as a fuel substrate for ATP 
generation, revealing a new role of CPT1C in stem cell adaptation to low 
nutrient environments.
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decreasing G protein-coupled receptor kinase 2 
(GRK2) levels specifically in myeloid cells
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Introduction: G protein-coupled receptor kinase 2 (GRK2), classically 
involved in the desensitization of G protein-coupled receptors, has been 
recently described to impair insulin signaling. In fact, lowering GRK2 
levels in vivo, confers protection and reverses the development of high 
fat diet (HFD)-induced insulin resistance (IR) and obesity. However, the 
contribution of individual cell types in which GRK2 levels were decreased 
to the overall protective eff ect is not known. In this regard, obesity is 
considered as a chronic low-level infl ammatory disease. Particularly, 
macrophages infi ltrating adipose tissue during obesity have been recognized 
to be key contributors to IR. Thus, in this work, we evaluate the eff ect of 
changes in the levels of GRK2 specifi cally in macrophages to the IR and 
obese phenotype upon HFD feeding. This specifi c contribution of GRK2 
in macrophages has been assessed in mice with a specifi c partial deletion 
of GRK2 in myeloid cells, including microglia/macrophages/granulocytes 
(LysM-GRK2+/-) fed a HFD for 12 weeks.
Results: Our data support an important role for GRK2 in macrophages 
to the phenotype found in global GRK2+/- mice. In this study we show 
that LysM-GRK2+/- mice are partially protected against diet-induced 
obesity, and present decreased adipose tissue accumulation and adipocyte 
hypertrophy induced by HFD. Moreover, these mice display improved 
glucose tolerance and a more potent activation of insulin signals in 
diff erent insulin target tissues, and are protected against the development 
of fatty liver.
Conclusion: Our results establish that changes in GRK2 levels specifi cally 
in myeloid cells are an important factor in the regulation of diet-induced 
alterations such as obesity and IR.
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TGFβ3 as a novel target in obesity and type 2 
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Obesity is associated with the development of lipotoxicity, which is 
produced by the ectopic accumulation of lipids in metabolically important 
organs such as kidney. In this case, defective fatty acid utilization occurs and 
apoptosis and dediff erentiation is increased, which contributes to fi brosis 
and chronic kidney diseases progression. Transforming growth factor β 
(TGFβ) is a superfamily of cytokines involved in important biological 
processes such as diff erentiation, apoptosis and fi brosis. TGFβ1 has long 
been associated with renal fi brosis; however, the role for TGFβ3 is not so 
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clear. Our aim was to unravel the role of TGFβ3 in the pathophysiology of 
the kidney. We have used heterozygous (HZ) TGFβ3 mice due to lethality 
of the homozygous TGFβ3 null mutant mice. Male mice were subjected to 
a control (CD) or a high fat diet (HFD) and GTT, ITT, and blood pressure 
were measured before sacrifi ce at 16 weeks and 16 months of age. Lack 
of TGFβ3 did not seem to aff ect body weight under both diets; but HZ 
mice showed glucose intolerance and a tendency towards insulin resistance 
as well as higher blood pressure on HFD. Data from 16-month-old HZ 
mice showed higher albumin/creatinine ratio than WT mice (6.3 vs. 3.5 
mg/mmol, respectively). No major changes were observed in weight of 
kidneys. Histology showed increased levels of fi brosis (collagen and 
α-SMA) in HZ mice on both diets. This was confi rmed by increased 
fi bronectin, osteopontin and N-cadherin and decreased E-cadherin and 
β-catenin mRNA levels. Importantly, expression of lipid metabolism genes 
was altered in HZ kidneys compared with WT kidneys, with an increase 
in lipid synthesis genes (ACC and SREBP1) and a decrease in β-oxidation 
genes (PPARα, PGC1α, PGC1β and CPT1). Altogether, these data suggest 
an important role of TGFβ3 in the development of fi brosis and in the lipid 
metabolism of kidney under lipotoxic conditions.
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17β-estradiol attenuates lipid accumulation in 
liver through an AMPK-dependent pathway
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High fat diets (HFD) are associated with increased lipid accumulation in 
liver (steatosis), which arises from an imbalance between lipid availability 
and lipid removal. AMP-activated protein kinase (AMPK) participates in 
global energy balance by switching on catabolic pathways and switching 
off  ATP-consuming pathways. Loss of circulating estrogens is linked to 
development of hepatic steatosis and related complications.
The aim of this study was to determine 17β-estradiol (E2) regulation of 
hepatic steatosis and lipid metabolism in a lipotoxic environment, and the 
dependence of these hormonal eff ects on AMPK activation.
An in vivo study was conducted in Wistar rats of both sexes (n=7) fed a 
control diet or HFD (46% of total energy as lipid) for 16 weeks. Further, in 
vitro studies were carried out in HepG2 hepatocytes treated with palmitate 
(PA), E2, and compound C (AMPK inhibitor) for 24 h. Lipid accumulation 
was measured, as well as AMPK activation, and mRNA levels of lipid 
metabolism markers.
HFD female rats, in comparison with their male counterparts, exhibited a 
lower degree of hepatic steatosis, in accordance with the greater AMPK 
activation and mRNA levels of fatty acid oxidation markers achieved by 
this sex. In HepG2 exposed to PA, E2 attenuated lipid accumulation by 
means of lipid metabolism regulation. However, these hormonal eff ects 
were abolished by AMPK inhibition.
In conclusion, our data point to a role of E2 in hepatic lipid metabolism 
regulation that leads to an attenuation of fat accumulation in a lipotoxic 
environment. These actions could be mediated, at least in part, by AMPK 
activation.
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Estrogensmight exert a direct action on adipocytes: genomic actions 
through estrogen receptors alpha (ERa), which regulates the size and 
number of adipocytes in fat depots;and beta (ERb) which has opposite 
eff ects on fat deposition to those of ERa; and non-genomic actions through 
G protein-coupled estrogen receptor (GPER), which promotes adipogenesis. 
A decrease in ERa and ERb expression levels associated to adipogenesis 
has been reported, meanwhile, GPER expression increases. The aim was 
to study the eff ects of estradiol (E2) stimulation on the expression of 
adipocyte estrogenic receptors in an infl ammatory environment.
Control, ovariectomized (OVX), and OVX supplemented with E2 (OVX + 
E2) 14-week-old female Wistar rats, and male and female Wistar rats fed a 
control or a high fat diet (HFD) for 16 weeks were used. In addition, 3T3-L1 
cells were treated for 24h with estradiol and interleukin 6 (IL-6). ERa, ERb, 
and GPER expression levels were determined in rat retroperitoneal white 
adipose tissue (WAT) and in 3T3-L1 cell samples.
Female rats showed higher WAT ER expression levels than males. This 
sexual dimorphism was accentuated in HFD condition due to the decrease 
in ERa and GPER expression that HFD males underwent. Moreover, in 
vitro pro-infl ammatory treatment with IL-6 decreased ERa and GPER 
expression, and E2 induced the recovery of GPER expression levels. 
Accordingly, in ovariectomized animals, E2 supplementation increased 
GPER expression.
In conclusion, E2 reverts the decrease in ERa and GPER expression 
levels induced by infl ammation, while ERb remain unchanged under both 
hormonal and pro-infl ammatory stimulus.
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Under physiological conditions cardiomyocytes obtain their energy mainly 
from fatty acid oxidation in mitochondria. ATP production in mitochondria 
is completely related to ROS production, mainly superoxide ion (O2

-). 
Moreover, in the metabolic syndrome, the ectopic accumulation of lipids 
in the heart surpasses its oxidation capacity and thus the accretion of 
fatty acids such as palmitic acid and oxidized intermediates triggers ROS 
production and apoptosis.
It has been well established that long-term (12-24h) exposure to palmitate 
in H9C2 cardiomyoblasts leads to ROS production and the development 
of apoptosis. Despite the fact that ROS usually contribute somehow 
to apoptosis, the coexistence of both phenomena might not imply a 
cause-eff ect relationship.
In our task of pursuing an in vitro lipotoxic model in which palmitate 
impairs mitochondria without killing the cells tested, our group found 
that in short-term (6h) exposures to palmitate, H9C2 show signs of early 
apoptosis whilst there is no evidence of O2

-production. Hence, our research 
suggests that ROS production must be preceded by other signals that 
initiate apoptosis. In accordance with other studies, our data reveal that 
longer treatment (16h) does prompt ROS production.
Altogether, we propose that, in some scenarios, ROS do not initiate 
apoptosis but they would magnify the deleterious eff ects of other starters. 
Further research needs to be conducted in order to reveal the early-stage 
eff ectors of palmitate-induced apoptosis.
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Introduction: Previous studies from our group have shown that 
estradiol induces mitochondrial function and biogenesis in several cell 
lines. Estrogen response is the result of a complex interaction between 
genomic (through nuclear estrogen receptors, ERa and/or ERb) and 
non-genomic signalling (through G protein-coupled estrogen receptor, 
GPER). Genomic mechanisms are relatively well characterized, whereas 

non-genomic estrogen signaling is not so well understood, and second 
messengers such as Ca2+, cAMP, PI3K, AKT, and MAPK would be 
involved. The aim of this study was to determine the involvement of 
the PKA pathway in the improvement of mitochondrial function by the 
estrogen receptor GPER in 3T3-L1 adipocytes under a pro-infl ammatory 
environment.
Methods: 3T3-L1 cells were treated for 24h with the GPER agonist 
G1 in the presence and absence of interleukin 6(IL-6), and the PKA 
inhibitor PKI. The inhibition of PKA was confi rmed by a drop in CREB 
phosphorylation, and markers of mitochondrial function and biogenesis 
were analysed.
Results: The inhibition of PKA by PKI prevented the E2- and G1-associated 
increase in both mitochondrial mass and ATP levels, and decrease in ROS 
production.
Conclusions: The GPER pathway through PKA would be involved in the 
enhancement of mitochondrial function and biogenesis under infl ammation 
conditions.
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Fibroblast growth factor-21 (FGF21) is an atypical FGF that 
functions as a hormone involved in metabolic regulation. FGF21 
promotes glucose oxidation and the thermogenic capacity of adipose 
tissues. However, obesity, type II diabetes, and lipodystrophy are 
associated with abnormally high levels of circulating FGF21 in both 
humans and rodent models. In these conditions, reduced levels of 
beta-Klotho (KLB) -the cell surface co-receptor required for FGF21 
action- in adipose tissues have been proposed to account for an 
FGF21 resistance state. Our goal was to analyze how β-klotho levels 
affect metabolic regulation and the thermogenic responsiveness of 
brown (BAT) and white (WAT) adipose tissues. For this purpose, 
we determined the effects in vivo and in vitro of total (KLB-null) or 
partial (KLB-heterozygote) ablation of β-klotho. KLB gene dosage 
was inversely associated with adiposity in mice. In response to 
cold induction, milder alterations in BAT and impaired browning 
of subcutaneous WAT were found in association with reduced KLB 
gene dosage in mice. These effects were cell-autonomous as brown 
and beige adipocytes in culture bearing total or partial ablation of 
the KLB gene showed reduced thermogenic responsiveness to 
β3-adrenergic (CL316,243) activation. Lack of FGF21 mimicked 
the impaired thermogenic responsiveness due to reduced KLB gene 
dosage in brown and beige adipocytes. In conclusion, adipose tissue 
thermogenic capacity in response to cold and/or adrenergic stimuli is 
determined by the levels of β-klotho in WAT and BAT. An autocrine 
action of FGF21 in brown and beige adipocytes may account for the 
role of β-klotho levels in influencing thermogenic responsiveness.
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Nucleosides and nucleotides have a key role in cell physiology being 
implicated in crucial processes such as DNA and RNA synthesis, 
cell signaling and metabolic regulation. Purine and pyrimidine 
nucleotide balance is required for cell homeostasis, being imbalance 
and nucleotide depletion associated with metabolic dysregulation and 
cancer development. Understanding the molecular mechanisms behind 
these events appears to be a suitable approach to uncover novel drug 
anticancer targets and, eventually, improve therapy. De novo nucleotide 
biosynthesis is a highly energetic expensive process tightly regulated at 
diff erent levels. PAICS (phosphoribosylaminoimidazole carboxylase / 
phosphoribosylaminoimidazole succinocarboxamide synthetase) gene 
encodes the bifunctional enzyme ADE2, which catalyzes steps 6 and 7 of 
de novo purine nucleotide biosynthesis. This enzyme has been reported 
to have an important role in carcinogenesis. Here we have analyzed how 
PAICS is regulated when nucleoside availability disturbances are induced 
using HT-29 cell lines. PAICS expression appears to be modulated in a 
challenging situation when the inhibitions of de novo pyrimidine nucleotide 
biosynthesis and salvage pathways were combined. Moreover when cells 
were cultured in a nucleoside depleted medium we observed a regulation of 
human Concentrative Nucleoside Transporters (hCNTs) expression. This 
type of modulation suggests that extracellular nucleoside availability and 
de novo nucleotide biosynthesis are metabolically interconnected.
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Obesity-induced insulin resistance is associated, among others, with 
both ectopic lipid deposition and chronic, low-grade adipose tissue 
infl ammation. Despite the excess of fat, obese individuals show lower 
fatty-acid oxidation rates. Thus, burning off  the excess of fat could improve 
the obese metabolic phenotype.

Question: The aim of the present study was to evaluate the therapeutic 
potential of adenoassociated viruses (AAV) 9-mediated liver expression 
of a human malonyl-CoA-insensitive carnitine palmitoyltransferase 
1A (hCPT1AM), the key enzyme in fatty-acid β-oxidation (FAO), in a 
diet-induced obese mouse model.
Methods: We analysed the metabolic and physiological eff ects of the 
long-term liver hCPT1AM expression and the enhanced FAO on the 
diet-induced obese mice.
Results: The enhanced hepatic FAO resulted in the reversion of the obese 
phenotype reducing body weight, hyperglycemia, hyperinsulinemia and 
hepatic steatosis.The mechanism involved are the hepatic activation of 
autophagy, lipolysis, cholesterol mobilization and energy dissipation by 
increasing liver temperature and the production of CO2, ATP and ketone 
bodies. Notably, the increase in hepatic FAO produced deep changes in 
the hepatic and serum lipidomic profi le pointing out some ceramide and 
phosphatidylcholine species as potential markers for obesity reversion and 
hepatic steatosis improvement.
Conclusion: an increase in liver FAO improves the obese metabolic 
phenotype, which indicates that AAV9-mediated hCPT1AM expression 
could be a potential molecular therapy for obesity and diabetes.
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Childhood obesity has become a major Health problem worldwide. It 
acquires further importance because it increases the risk of chronic adult 
diseases, including type 2 diabetes and cardiovascular disease. Furthermore, 
epigenetic mechanisms have been recently proposed to link early life 
obesity with transgenerational inheritance of metabolic dysfunction.
We have previously developed a mouse model of neonatal obesity through 
litter size reduction; in which small litter mice (SL) developed obesity, 
insulin resistance, hepatic steatosis and glucose intolerance with ageing. 
Here we aimed to explore whether sustained early obesity, during three 
generations, results in metabolic consequences in the off spring. Therefore, 
we maintained small litter rearing during three consecutive generations (F0, 
F1, F2) after which food intake during the suckling period was normalized 
in three subsequent cohorts (F3, F4, F5).
As expected, SL mice of the F0-F2 generations developed obesity, insulin 
resistance and hepatic steatosis. Strikingly, metabolic disturbances (i.e. 
hepatic steatosis and hiperinsulinemia) were present even in the F5, the 
third generation after overnutrition exposure. At the molecular level, we 
found major alterations in expression of acyl-CoA synthetase long chain 
family member 1 (Ascl1) and monoacylglycerol-O- acyl transferase 1 
(Mogat1), which are involved in the development of hepatic steatosis 
and insulin resistance. We are currently exploring the role of histones in 
mediating long-term regulation of these genes.
Here we showed that persistent early overfeeding led to a transmission 
of a metabolically altered phenotype which was exhibited up to a third 
generation after the nutritional challenge, suggesting that its transmission 
may occur through epigenetic mechanisms.
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The skin is the most extensive organ in human body and interferes 
with the environment, being the fi rst defence system protecting the 
organism from external pathogens. Although its protective role is very 
important for human health, the skin care is often disregarded. In the 
last years, dermatology has suff ered a considerable development, but 
a better understanding of skin diseases and new diagnostic models are 
still required.
This work aims to study the lipid profi le of irritated human ex vivo 
dermis and epidermis models.
The ex vivo explants were obtained from 12 donors from plastic surgery. 
Irritation was generated incubating the samples with sodium dodecyl 
sulfate (SDS) for 48h and 96h to get moderate and severe irritation 
levels, respectively. Methanol and chloroform/methanol extractions 
from dermis and epidermis were performed and analysed by ultra-high 
performance liquid chromatography coupled to mass spectrometry 
(UHPLC-MS).
Results in epidermis show that almost no metabolic changes occur with a 
moderate irritation. However, diglycerides, phosphatidylethanolamines, 
phosphatidylcholines, sphingomyelins and monohexosylceramides 
decrease in the altered epidermis samples when severity increases. This 
tissue is very rich in ceramides, and the severe irritation also generates 
signifi cant alterations in this metabolic class.
In contrast, a moderate irritation is enough to signifi cantly alter 
the lipid profi le on dermis. N-acyl ethanolamines and short chain 
lysophosphatidylethanolamines and lysophosphatidylcholines increase 
in irritated samples, while some phosphatidylethanolamines decrease.
Thus, lipidomic approaches may serve as a valuable tool to better 
understand and to develop new diagnostic models for skin alterations.
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Metastasis is the main cause of cancer death and its mechanisms are still 
not enough understood. A better comprehension of the process of how 
the disseminated tumour cells manage to survive the circulation and 
initiate new tumours is crucial for developing new therapies. Genetic 
alterations seem to be the main driving force for tumourigenesis, while 
when it comes to aggressiveness, less genetic changes are identifi ed 
and the metabolic adaptation emerges to be a key factor of that process. 
SW480 and SW620 commercial cell lines are used together with 
SW620-LiM1 and SW620-LiM2 (enrichment of SW620 subpopulations 
with the highest metastatic potential). The four cell lines constitute 
an excellent model to study the metabolic alterations suff ered in the 
metastatic progression. Metabolites and metabolic fl uxes are measured 
spetrophotometrically and with GC/MS using C13-tracers, respectively. 
All this metabolic characterization is combined with transcriptomics, 
molecular biology measurements by WB and q-PCR and in vitro 
clonogenic assays to have a systemic view of the metastatic process and 
fi nd its possible vulnerabilities.
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Human concentrative nucleoside transporters (hCNTs) are responsible for 
the translocation of nucleosides in an energy dependent manner. Recently, 
hCNT1 has been described as a protein transceptor. This means that can 
play a dual role as transporters but also as signal transducers. Transceptor 
functions might reside within the N-terminus domain of this protein, an 
evolutionary acquisition in eukaryotes shared by the three family members.
In the case of hCNT2, a two-hybrid assay using the N-terminus domain 
allowed the identifi cation of two diff erent energy metabolism proteins, 
aldolase B and GRP58, as partners of this transporter. Moreover, hCNT2 
expression is lost during oncogenesis and is known that tumor cells relay 
more in aerobic glycolysis than in oxidative phosphorylation. To further 
investigate the role of this transporter in modulating cell metabolism, 
hCNT2 function was restored in two diff erent hepatocarcinoma cell lines 
(BCLC cells) using an adenovirus (AdhCNT2). The restoration of hCNT2 
in tumor cell lines revealed a change in their metabolic profi le that might 
indicate a decrease of the Warburg eff ect and in an increase in oxidative 
phosphorylation. To analyze deeply, we determined the production of lactate 
and ATP in BCLC cells cultured with diff erent glycolytic substrates in two 
diff erent oxygen conditions, normoxia and hypoxia. hCNT2 restoration 
cause a slightly increase in ATP production and a decrease in lactate 
production. Furthermore, the activity of hCNT2 seems to be modulated 
by glycolytic substrates such as fructose and galactose compared with the 
cells culture with glucose.
These results might anticipate that hCNT2 function can be modulated by 
diff erent substrates and changes in hCNT2 expression during oncogenesis 
might contribute to metabolic reprogramming.
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Endothelial Cells (ECs) dysfunctionality and pathological blood vessel 
responses are associated with metabolic alterations and can be considered 
a primary factor in the onset and progression of atherosclerosis[1] and other 
vascular related diseases, such as acute myocardial infarction.This disease 
is a leading cause of morbidity worldwide and occurs when myocardial 
ischemia exceeds a critical threshold and overcomes myocardial cellular 
repair mechanisms designed to maintain normal function and homeostasis.
Preliminary data from our group have suggested that ECs derived from 
acute myocardial infarction patients show an altered phenotype with lower 
proliferation and contribute to neovascularization.
In this study we aim to establish an in vitro model of endothelial 
pathology[2]using patient-derived endothelial cell lines which are 
subjected to a systematic evaluation against control cells, to determine the 
metabolic profi le and deep investigate if the endothelial dysfunctionality 
is a consequence of an abnormal endothelial cell metabolism. The recent 
results obtained are a part of this attempt, and include a preliminary study 
of cells growth and of its ability in migration. This study also aims at 
performing a complete characterization of the metabolic profi les of ECs in 
normal and pathological conditions, and will include an integrated systems 
biology approach and proteomic analysis.
The identifi cation of novel therapeutic targets to enhance endothelial 
function and prevent acute coronary syndrome is one of the principal 
objectives of our research.

This work was supported by funds of European Union’s Horizon 
MOGLYNET (grant agreement nº 6755279); AGAUR – Generalitat de 
Catalunya (2014SGR1017); M.C. acknowledges the support received 
through “ICREA Academia” (ICREA foundation – Generalitat de 
Catalunya).
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The genetic and epigenetic reprogramming undergone by tumor cells in 
response to targeted therapies constitutes adaptive responses that unveil de 
novo vulnerabilities that can be targeted to overcome drug-resistant states. 
Cell cycle control is frequently dysregulated in cancer, and cyclin-dependent 
kinases CDK4 and CDK6 (CDK4/6) are promising targets in cancer therapy 
since their overexpression is implicated in a wide range of human cancers. 
Like with all targeted therapies, tumor cells eventually acquire resistance 
to CDK4/6 inhibition. In spite of the large body of knowledge that has been 
amassed about cell cycle regulation and the increasing recognition of the 
importance of metabolic changes associated with cell cycle progression, 

little is known of the metabolic adaptations undergone by cancer cells in 
response to pharmacological inhibition of cell cycle regulators. In order 
to extend the benefi ts of CDK4/6 inhibition and overcome the acquired 
drug resistance in cancer therapy, we have analyzed the metabolic 
reprogramming associated to the inhibition of CDK4/6 in HCT116 colon 
tumor-derived cells. Our investigations have unveiled the most relevant 
metabolic pathways up- and down-regulated in colorectal cancer cells in 
response to the inhibition of CDK4/6, allowing us to identify new targets 
for inhibition in conjunction to cell cycle inhibitors and counteracting the 
adaptive response of tumor cells to the targeted therapy, thus averting the 
acquisition of pharmacologic resistance. The inhibition of these metabolic 
adaptations in combination with CDK4/6 inhibition results in strong 
synergistic and selective antiproliferative eff ects on tumor cells in vitro.

This work was supported by Agència de Gestió d’Ajuts Universitaris 
i de Recerca (AGAUR) – Generalitat de Catalunya (2014SGR1017), 
ICREA Foundation (ICREA Academia award granted to M. Cascante) 
and MINECO from the Spanish Government and FEDER funds 
(SAF2014-56059-R, SAF2015-70270-REDT, European Commission 
FEDER – Una manera de hacer Europa).
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Most colorectal tumours develop as benign lesions but another proportion 
progress to colorectal cancer (CRC) when alterations in oncogenes and 
tumour suppressor genes occur. The reprogramming of energy metabolism 
is one of the most prominent hallmarks of the development of cancer 
known as Warburg eff ect.
Based on this, we have studied the protein levels of markers implicated 
in the energetic metabolism and mitochondrial function by Western blot 
comparing samples of tumour tissue and non-tumour adjacent tissue of 
CRC patients in advanced stages (III and IV). Expression levels of enzymes 
related to energy metabolism as PyrDH, LDH, COX, ATPase, and protein 
related to regulation of metabolism as HIF1a, TFAM, PGC1a, SIRT1 and 
SIRT3 were analysed.
Statistically signifi cative higher levels of LDH and SIRT1 have been 
observed in the tumour tissue than in the non-tumour adjacent tissue. On 
the contrary, lower levels of COX, SIRT3, TFAM, ATPase and PGC1a have 
been detected in the tumour tissue than in non-tumour adjacent tissue, the 
two lasts been statistically signifi cative. This study suggests the evaluation of 
metabolic biomarkers as a prognostic factor in the evolution of CRC patients.
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Background: A prolonged high-fat diet have been traditionally used to 
induce obesity in rodent models, altering their body weight and inducing 
several metabolic changes. Bariatric surgery is nowadays the best method 
to ameliorate obesity and its comorbidities although the mechanism is not 
fully understood. We designed an experiment to observe the changes on 
the liver’s fatty acid profi le produced by obesity and how bariatric surgery 
aff ects the m.
Methods: The fatty acid composition of the liver of 49 rats was analyzed 
by gas chromatography – mass spectrometry. Rats were fed either on 
standard diet or high-fat diet during 8 weeks and subjected to a vertical 
sleeve gastrectomy, sham surgery or no surgery at all. At this point, some 
high-fat fed rats were switched to the control die t.
Results: The intake of a high-fat diet altered the fatty acid profi le in the 
liver, decreasing the concentrations of several fatty acids when compared to 
control diet, with only C18:1 increasing. Those alterations were attenuated 
with the dietary change. The group with both bariatric surgery and change 
of diet showed almost no diff erences when compared to the control grou p.
Conclusions: Fatty acid composition in the liver was highly modifi ed due 
to both diet and bariatric surgery, although diet had a higher impact. Almost 
a total reversion of those changes was achieved in the group that combined 
both surgery and diet change compared to the control group.
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Mature white adipose tissue (WAT) produces large amounts of lactate, 
glycerol and other 3C fragments from glucose. We used epididymal 
adipocytes to establish the quantitative importance of glycolytic versus 
lipogenesis-derived glycerol. The cells were incubated (up to 48 h) 
with 14C-labelled glucose (7 or 14 mM). Glucose label distribution 
in metabolite fractions, medium composition, and the expression of 
genes coding for glycerol metabolism enzymes and transporters were 
measured. The eff ects of initial glucose levels were limited, but the 
time of incubation decreased lipogenesis, increased glycerol release 
and did not change lactate effl  ux (unrelated to glucose concentration). 

Incorporation of labelled glycerol to triacylglycerols increase in parallel 
of glycerogenic enzymes and lipases expression, coincident with 
a decrease of the specifi c radioactivity of the glycerol released with 
time (whilst that of acyl-glycerols increased at the expense of glucose). 
Glycerophosphatase expression was not aff ected by incubation, and the 
relative importance of its path for release of glycerol decreased with 
time. The result was a shift from medium glycolytic to lipolytic glycerol 
released as a consequence of increased triacylglycerol turnover, in 
which most fatty acids were recycled. The production of glycerol, seems 
to be an important primary function of adipocytes, maintained both by 
glycerogenesis and acyl-glycerol turnover. Glycerol and lactate (plus 
alanine) incorporate about 2/3 of glucose label, whereas fatty acids 
justify only about 10%. Production of 3C fragments may help eliminate 
excess glucose, thus lowering glycaemia. In addition, providing smaller 
substrates, more readily usable by almost all cells, and not hindered by 
regulative limitations as is glucose.

P18m-50

DOR/TP53INP2 modulates energy homeostasis 
through the regulation of brown adipose tissue 
metabolism
Alba Sabaté Pérez, Montserrat Romero, Xavier Testar, Antonio 
Zorzano
Institute for Research in Biomedicine (IRB Barcelona), The 
Barcelona Institute of Science and Technology; CIBER in Diabetes 
and Associated Metabolic Diseases (CIBERDEM); Departament 
of Biochemistry and Molecular Biomedicine, Faculty of Biology, 
University of Barcelona, Barcelona, ES

Brown adipose tissue (BAT) mediated thermogenesis is an important 
eff ector on energy dissipation and can have an impact on total energy 
balance. Due to the recent discovery that adult humans have active 
BAT depots, this tissue has emerged as a novel target for the treatment 
of obesity, type two diabetes (T2D) and other metabolic disorders. 
Diabetes and obesity-regulated protein (DOR), also called TP53INP2, 
is a nuclear cofactor that exits to the cytosol and stimulates autophagy 
in cellular models, in Drosophila melanogaster and in skeletal muscle 
(SKM). DOR is also a negative modulator of white adipogenesis and 
its ablation causes augmented adiposity in mice. Moreover, DOR 
expression has been reported to be downregulated in SKM from T2D 
and obese nondiabetic human subjects. The study of DOR regulation 
showed that its mRNA levels are markedly induced in BAT upon cold 
exposure, a situation characterized by enhanced thermogenic activity. 
In contrast, its expression in this tissue is reduced under thermoneutral 
conditions. Based on these results, we generated a Myf5-DOR knockout 
(KO) mice to study the impact on tissue homeostasis of DOR ablation 
in BAT. Young Myf5-DOR KO mice showed increased BAT weight and 
lipid droplet size, and decreased expression of the master genes of brown 
adipogenesis and thermogenesis. In addition, these animals presented 
decreased energy expenditure, without changes in locomotor activity, 
which resulted in the development of an obese phenotype at older age. 
Overall, our results support the view that DOR expression is crucial for 
the maintenance of BAT homeostasis, thus having an infl uence on whole 
body energy balance.
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Liver is an organ in charge of multiple functions essential for the 
maintenance of homeostasis and it is the core of metabolism. Multiple 
diseases related to liver mitochondria have been reported. Mitochondria are 
dynamic organelles that play a key role in energy conversion by undergoing 
fusion and fi ssion to adapt their structure and morphology to the energetic 
needs of the cell. Mitochondrial fusion in mammalian cells is controlled 
by mitofusin 1 and 2 (Mfn1 and Mfn2) and by optic atrophy 1 (OPA1). 
In our group, we are interested in to analyze the eff ect of mitochondrial 
dysfunction related to insulin resistance and metabolic diseases. Studies in 
our group have shown that liver-specifi c ablation of Mfn2, that participates 
in mitochondrial fusion, led to numerous metabolic abnormalities. In 
contrast, Kulkarni et al. have shown that hepatic defi ciency of Mfn1 
protects liver against diet-induced insulin resistance. Based on these results 
a “knockout” (KO) model for liver-specifi c OPA1 has been generated to 
determine the metabolic impact of the lack of OPA1 function. In vivo 
metabolic studies allowed us to see that hepatic OPA1 defi ciency improves 
glucose tolerance and insulin sensitivity. In this context, we aim to further 
delineate the mechanisms underlying the metabolic impact related to 
alterations in mitochondrial fusion in liver.
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Cachexia was defi ned as a ‘complex metabolic syndrome associated with 
underlying illness and characterized by loss of muscle with or without 
loss of fat mass’. The prominent clinical feature of cachexia is weight 
loss in adults or growth failure in children. Anorexia, infl ammation, 
insulin resistance, and increased muscle protein breakdown are 
frequently associated with cachexia. Cachexia is distinct from starvation, 
age-related loss of muscle mass, primary depression, malabsorption, and 
hyperthyroidism, and is associated with increased morbidity.[1] There have 
been many approaches and strategies to treat the cachexia syndrome, 
but none of them totally reverses the weight loss. Those strategies have 
basically two targets: counteracting anorexia and neutralizing metabolic 
disturbances. Many drugs are being developed and tested in clinical trials, 
but none of these treatments are effi  cient enough to be applied in clinical 
practice. A previous study[2] through genetic ablation of adipose triglyceride 
lipase (ATGL) concluded that blocking the lipolytic machinery prevented 
the loss of muscle wasting in mouse models of cancer cachexia (Lewis 
lung carcinoma and B16 melanoma). Bearing this in mind the objective of 
the present study was to block all the lipolytic enzimes present in adipose 
tissue (using chemical inhibitor) to see if muscle wasting could be avoided 
using this phamacological strategy. We used Acipimox to block lipolysis, 
Atglistatin to inhibit ATGL and Compound 12 to inhibit hormone sensitive 
lipase (HSL). The results obtained clearly show that, despite the decrease in 
circulating free fatty acids caused by the inhibition of lipolytic enzymes, no 
changes in the muscle loss associated with cancer cachexia were observed. 
It is therefore concluded that preventing adipose tissue wasting does not 
infl uence muscle atrophy associated with cancer.
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Non-alcoholic fatty liver disease (NAFLD) is an extremely prevalent hepatic 
pathology that aff ects about one quarter of adults in the developed world. 
This disease spectrum includes diff erent conditions ranging from simple 
steatosis, to non-alcoholic steatohepatitis (NASH), fi brosis and cirrhosis. 
Insulin resistance and obesity are two well-established pathogenic factors 
associated to NAFLD, and in fact NAFLD is a very common condition 
among patients with type 2 diabetes. G protein-coupled receptor kinase 2 
(GRK2), classically known as a regulator of G protein-coupled receptors, 
has been described to play a relevant role in the development of IR and 
obesity in vivo. However, the eff ect of GRK2 in the development of NASH 
had not been addressed so far.
Here we investigate the contribution of GRK2 to NASH in mice subjected 
to a methionine and choline-defi cient diet (MCD), a well-stablished model 
of NASH that is independent of fat mass accretion.
Results: We analyzed a variety of metabolic parameters in WT and 
GRK2+/- mice fed a MCD diet for four weeks. MCD induced similar 
alterations and a comparable elevation in plasma transaminase activity 
in WT and GRK2+/- mice. However, steatosis and other negative eff ects 
of this diet in the liver were partially alleviated in GRK2 +/- animals. 
For instance, the increase in hepatic triglyceride accumulation? and 
in the liver to body weight ratio induced by MCD were signifi cantly 
lower in GRK2+/- mice. Furthermore, pathophysiological examination 
revealed signifi cantly lower NAFLD activity score (NAS) in GRK2+/- 
mice which were protected from overt NASH. GRK2+/- mice also 
presented protection from some deleterious eff ects of the MCD in the 
liver, such as reduced expression of markers of endoplasmic reticulum 
stress and infl ammation. Moreover, GRK2+/- mice retained certain 
hepatic protective mechanisms after the MCD as revealed using 
markers of autophagy and mitochondrial fusion processes. We also 
found that MCD feeding induced an increase in GRK2 protein levels 
in WT but not in GRK2+/- livers, similar to what is observed in hepatic 
tissue of mice fed with a high fat diet. Interestingly, a similar increase 
in GRK2 protein was also observed in human hepatic samples of 
NAFLD patients by immunohistochemistry. In the same line, we found 
that Huh7 cells overexpressing GRK2 accumulated more lipids when 
exposed to palmitic acid compared to controls.
Conclusion: Our results uncover a role for GRK2 in the regulation of 
hepatic lipid metabolism, and provide a proof of concept that reducing the 
levels of this kinase can impair the development of NASH.

P18-54

2-deoxy-2-fluoro-alpha-D-glucopyranosyl fluoride as 
a potent inhibitor of Glycogen Phosphorylase with 
negligible effect on Glycogen Synthase activity
Josep M. Fernández Novell1, Mireia Díaz Lobo2

1University of Barcelona, Barcelona, ES, 2Institute for Research in 
Biomedicine (IRB Barcelona), The Barcelona Institute of Science 
and Technology, Barcelona, ES
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Glycogen phosphorylase (GP) and glycogen synthase (GS) are responsible 
of the degradation and synthesis, respectively, of glycogen which is 
a polymer of glucose units that provides a readily available source of 
energy in mammals. GP and GS are two important enzymes involved in 
modulating cellular glucose and glycogen levels. GP and GS activities are 
principally controlled by its state of phosphorylation. GP R-state is favored 
by phosphorylation or allosteric activation by AMP, whereas GP T-state 
is favored by allosteric inhibition by glucose and purine analogues. GS is 
activated by dephosphorylation and Glc-6-P makes GS a better substrate 
for its dephosphorylation by phosphatases.
The compound 2-deoxy-2-fl uoro-α-D-glucopyranosyl fl uoride (F2Glc) is 
a nonmetabolized superior glucose analogue. We have characterized by 
Western Blot and immunofl uorescence labelling techniques the eff ects of 
F2Glc on GP and GS activities in hepatocytes isolated from starved rats. 
The results suggested that F2Glc is a selectively inhibitor of GP and no 
signifi cant eff ects on GS activity were observed. The ability to inhibit GP, 
which is a key enzyme for the release of glucose from the hepatic glycogen 
reserve, may represent a potential target for the treatment of diseases 
related to glycogen metabolism disorders as well as hyperglycemia in 
type 2 diabetes. These observations open up the possibility of further 
development of drugs that act specifi cally on GP.

P18-55

Glucagon-like peptide-2 treatment in mice 
fed high-fat diet has beneficial effects on 
adipose tissue
Miriam Ejarque1, Daniel Beiroa2, Enrique Calvo1, Noelia Keiran1, 
Catalina Nuñez-Roa1, Ruben Nogueiras2, Joan Vendrell1, Sonia 
Fernandez-Veledo1

1Hospital Universitari de Tarragona Joan XXIII-Instituto de 
Investigaciones Sanitarias Pere Virgili-CIBERDEM, Tarragona, 
ES, 2Department of Physiology, CIMUS, University of Santiago 
de Compostela-Instituto de Investigación Sanitaria, Santiago de 
Compostela, ES

Glucagon-like peptide-2 (GLP-2) is a gastrointestinal hormone 
released in response to dietary nutrients as GLP-1, which acts through 
a specific receptor, the GLP-2 receptor (GLP-2R). To date, GLP-2R 
expression has been mainly located in gut, where it exerts potent 
trophic effects, and in brain, where it acts as an anorexigenic hormone. 
Nonetheless, some in vivo observations suggest a wider expression 
profile than expected. This work aims to gain insight into the 
molecular function of GLP-2/GLP-2R axis on energetic metabolism, 
focusing on its potential modulatory function on adipose tissue 
(AT). In agreement with previous data, short-term GLP-2 agonist 
(Teduglutide) centrally-treated mice showed a decreased food intake 
and weight gain. Surprisingly, these effects were not maintained in a 
chronic treatment of 14 days. Chronic modulation of central GLP-2R 
of diet-induced obesity (DIO) mice did not affect metabolism either. 
Conversely, chronic activation of peripheral GLP-2R provided body 
weight-independent glucose tolerance. Interestingly, Teduglutide 
shown an anti-inflammatory effect on visceral AT meanwhile it had 
lipogenic effects on subcutaneous AT, suggesting that GLP-2 agonism 
may have a direct effect on AT. Remarkably, our results demonstrate 
that GLP-2R is also expressed in AT, mainly in adipocyte fraction. 
Different from what is seen in intestine, in vitro studies revealed no 
effects of GLP2 on adipocytes proliferation. However, and consistent 
with in vivo data, GLP-2 treatment produced an increase on lipids 
accumulation with an up-regulation of lipogenic genes in subcutaneous 
adipocytes. Overall, our data identify AT as a new target for GLP-2 
activity. Understanding the role of GLP-2 in the metabolic events 
that take place in AT may help to define new Teduglutide potential 
indications of clinical usefulness in obesity.

P18-56

Fish GLUT4 as a tool for studying GLUT4 
trafficking
Francisco Simoes1, Marta Camps1, Josep V. Planas2

1Departments of Biochemistry and Molecular Biomedicine; Institut 
de Biomedicina de la Universitat de Barcelona (IBUB), Barcelona, 
ES; CIBER de Diabetes y Enfermedades Metabólicas Asociadas 
(CIBERDEM), Instituto de Salud Carlos III , Madrid, ES, 2Cell 
Biology, Immunology and Physiology, University of Barcelona; 
Institut de Biomedicina de la Universitat de Barcelona (IBUB), 
Barcelona, ES

Glucose transporter 4 (GLUT4) plays a key role mediating glucose uptake 
in adipocytes. GLUT4 exocytosis and endocytosis are major events in this 
process. In the absence of insulin, GLUT4 is retained in specialized vesicles 
(GSV) and its exocytosis is slower than endocytosis; in the presence of 
insulin, GLUT4 is fast released from GSV’s and as a consequence its 
exocytic rate increases.
Our group has identifi ed a fi sh GLUT4 isoform (BtGLUT4) that diff ers 
from mammalian variant in motifs reported to be involved in traffi  cking 
and intracellular retention. Comparing fi sh and mammalian GLUT4 
traffi  cking and correlating diff erences with protein motifs may help to 
further defi ne the regions that determine and drive GLUT4 traffi  cking and 
intracellular retention.
Here we show that BtGLUT4 plasma membrane (PM) levels, in the 
absence of insulin, are 4-fold higher than that of mammalian GLUT4 
(ratGLUT4); As a consequence, its translocation to the PM in response to 
insulin is 6-fold lower. We also show that BtGLUT4 exocytosis is 8-fold 
slower than that of ratGLUT4. Finally, we show that BtGLUT4 retention 
in GSV’s is impaired when compared to ratGLUT4.
Data suggest that due to diff erences in protein motifs, BtGLUT4 is not 
properly sorted into GSV’s which leads to poor intracellular retention in the 
absence of insulin and slow exocytosis in response to insulin.

P19.  Cellular Signalling

P19m-1

Vaccinia related kinase 1 (VRK1) regulates the 
stability of Ataxin 1 (Atxn1)
Elena Martín-Doncel, Patricia Morejón-García, Pedro A. Lazo
IBMCC-Centro de Investigación del Cáncer, CSIC-USAL, Salamanca; 
Instituto de Investigación Biomédica de Salamanca (IBSAL), 
Hospital Universitario de Salamanca, Salamanca, ES

VRK1 is a Ser-Thr kinase that participates in multiple processes, among 
which we highlight the chromatin remodelling, regulation of cell cycle 
progression or Cajal Bodies dynamics. VRK1 is mutated in several 
neurodegenerative diseases, like SMA or ALS, and forms complexes 
with SMN, Coilin and Atxn1. Atxn1 is a protein that causes the 
neurodegenerative disease SCA1. SCA1 is one of the nine-polyglutamine 
diseases where there is an expansion of a triplet CAG. This expansion is 
necessary but no suffi  cient to cause the disorder, there are also important 
the pos translational modifi cations of Atxn1.
Knowing the interaction between both proteins, our aim is to study 
variations in phosphorylation linked to the length of polyQ tract and 
identify the functional consequences of this phosphorylation in the normal 
stability of the protein.
By immunoprecipitation, we detected a diff erential interaction between 
VRK1 and mutants of Atxn1 with distinct length of polyQ. We also 
observed that VRK1 can phosphorylate wild type Atxn1 and not polyQ 
expanded Atxn1. We generated mutants of the Ser239 to Ala or Asp, 
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a candidate to be phosphorylated by the CK1 family, to which VRK1 
belongs. Phosphorylation of this residue is essential to the stability of 
Atxn1. Furthermore, we showed a signifi cant increase in the VRK1 
interaction with SCA1 mutants that cannot be phosphorylated.
Depletion of VRK1 promotes a quick degradation of Atxn1. Also, we know 
that expanded Atxn1 interacts and colocalizes with VCP, an important 
protein involved in the removal of misfolded proteins. All this suggests that 
the absence of VRK1 promotes a quick degradation of Atxn1 by proteasome 
26s through VCP activity. Our conclusion is that the phosphorylation of 
Atxn1 by VRK1 regulates its degradation after ubiquitination.

P19-2

VRK1 phosphorylates Tip60 acetyltransferase 
and promotes its accumulation in response 
to both DNA damage and mitogens
Raúl García-González, Ignacio Campillo-Marcos, Pedro A. Lazo
IBMCC-Centro de Investigación del Cáncer, CSIC-USAL, Instituto 
de Investigación Biomédica de Salamanca (IBSAL), Hospital 
Universitario de Salamanca, Salamanca, ES

Eukaryotic DNA is highly organized in a packaged nucleoprotein structure 
known as chromatin. This chromatin is subjected to dynamics that regulate 
its degree of compaction in processes such as cell proliferation or DNA 
damage repair. Chromatin dynamics are mainly governed by an epigenetic 
set of heritable chemical modifi cations that occurs in the tail of the histones. 
One of the most important epigenetic modifi cations is acetylation which, 
generally, allows chromatin decompacting of those regions that either need 
to be expressed during cell cycle or repaired. This modifi cation is carried 
out by a family of enzymes called histone acetyl-transferases (HATs). 
However, the mechanism by which the activity of HATs is regulated 
in response to mitogens or DNA damage is unknown. In this context, a 
kinase could be responsible for activating these histone-modifi ers, since 
it is well-known that phosphorylation is an important modifi cation that 
regulates protein activity in many cellular processes. Among all the kinases 
present in cells, we hypothesize that the kinase VRK1 is a candidate to 
perform such a role, based on current data that supports that this Ser-Thr 
kinase has an important role in both DNA damage response and cell 
proliferation. To probe this hypothesis, we have studied the eff ect of VRK1 
on Tip60, one of the most important HATs.
Our results show that VRK1 interacts and phosphorylates Tip60 in response 
to both DNA damage and mitogens. Further, VRK1 knock-down induces 
Tip60 degradation, suggesting that this phosphorylation is important 
for Tip60 stability. Altogether these data indicates that VRK1 may be a 
key component in the regulation of Tip60 activity, which could play an 
important role in chromatin dynamics during both cell proliferation and 
DNA damage response.

P19-3

Characterization of Mitofusin-2 knock down 
in Sertoli cell line
Karina Cereceda1, Juan Pablo Muñoz2, Karen Vander Stelt1, Daniel 
Torres1, Juan Carlos Slebe1, Antonio Zorzano2, Ilona Concha1

1Instituto de Bioquímica y Microbiología, Universidad Austral de 
Chile, Valdivia, CL, 2Institute for Research in Biomedicine (IRB 
Barcelona), Barcelona, ES; CIBER de Diabetes y Enfermedades 
Metabólicas Asociadas (CIBERDEM), Instituto de Salud Carlos III, 
Madrid, ES; Departament de Bioquímica i Biomedicina Molecular, 
Facultat de Biologia, Universitat de Barcelona, Barcelona, ES

Sertoli cells have multiple roles in germ cell development, ranging from 
physical support to supply of nutrients. The mechanisms that regulate 
Sertoli cell metabolism are central to the maintenance of spermatogenesis 

and male fertility. One of the functions of Sertoli cells corresponds to 
phagocytosis of residual bodies and apoptotic spermatogenic cells. It has 
been shown in phagocytes that there is a correlation between mitochondrial 
membrane potential and the engulfment capacity. Mitochondrial dynamics 
and quality control includes the exchange of mitochondrial components 
through mitochondrial fusion and fi ssion. Mitofusin 2 (Mfn2) is a 
mitochondrial outer membrane protein involved in the rearrangement 
of these organelles through the regulation of the fusion process. In this 
work we evaluated the role of Mfn2 in the maintenance of mitochondrial 
and phagocytic function in Sertoli cells. We generated a Sertoli 42GPA9 
Mitofusin 2 knockdown (KD) cell line and evaluated diff erent parameters 
of mitochondrial function and observed an increase in ROS production, 
a decrease in mitochondrial membrane potential, higher calcium levels 
and a fragmented mitochondrial morphology, demonstrating an altered 
mitochondrial function. Phagocytosis was determined by incubating the 
cells with fl uorescent beads and evaluated its internalization by microscopy 
and fl ow cytometry, which was reduced in a 30%.
These results suggest that Mfn2 is involved in Sertoli cell phagocytosis.

P19-4

The bHLH Transcription Factor TCFL5 
and its Isoform CHA differently modulate 
c-MYC-dependent Cancer Cell Proliferation
Inés Sánchez Gómez, Javier Galán Martínez, María del Carmen 
Maza, Konstantino Stamatakis, Núria Gironès Pujol, Manuel Fresno
Centro de Biología Molecular Severo Ochoa, Madrid, ES

Environmental factors, modern lifestyle and increased average lifespan 
are causing a world-wide increase in cancer rates. c-MYC basic 
Helix-Loop-Helix (bHLH) transcription factor is key in the genesis of 
several types of cancer aff ecting cellular proliferation, transformation, 
growth and apoptosis. Deregulation of c-MYC has been frequently 
associated with aggressive lymphomas and adverse clinical outcome in 
B-cell malignancies. Trancription factor TCFL5 and its isoform CHA are 
also members of bHLH family. Since c-MYC and TCFL5 belong to the 
bHLH family they may be able to form heterodimers, thus the aim of this 
study is to analyze whether TCFL5/CHA interact with c-MYC and if it also 
regulates its functionality in a cancer environment. Our results showed a 
direct interaction of c-MYC and CHA by co-immunoprecipitation assays. 
Then, we performed gene expression studies to analyze the eff ect that 
the overexpression of CHA in presence or absence of c-MYC and found 
inhibition c-MYC target genes expression by CHA. In addition, TCFL5/
CHA stably silenced cell lines were generated that confi rmed our hypothesis 
about the modulatory role of TCFL5 and CHA in c-MYC mediated 
responses. Finally, protein expression analysis in acute lymphoblastic 
leukemia-like activated B cells showed diff erential eff ects of TCFL5 and 
CHA in cell proliferation. In summary, we found that CHA downregulates 
c-MYC activity and as a result it reduced cell tumorogenicity. On the 
contrary, TCFL5 expression was induced during B cell activation and was 
related to an immature stage contributing to a tumorigenic phenotype. 
Further studies may unravel CHA as a possible therapeutic target not only 
in cancer but also in leukemia.

P19-5

Involvement of TRIF in macrophage response 
to TLR2 ligands
Sara Francisco1, Estefania Rodríguez-García2, Gloria Gonzalez- 
Aseguinolaza2, Manuel Fresno3, Alicia Arranz3

1Center of Molecular Biology Severo Ochoa and Diomune SL, 
Madrid, ES, 2Center for Applied Research (CIMA), Gene Therapy 
and Regulation of Gene Expression Program, Pamplona, ES, 3Center 
of Molecular Biology Severo Ochoa, Madrid, ES
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Toll-like receptors (TLR) are important to sense the invasion of pathogens 
as a fi rst line of defense against infections triggering immune responses. 
TLR2 receptor is able to recognize a broad spectrum of pathogen-associated 
molecules. Until very recently, TLR2 ligands were considered to induce 
cytokine infl ammatory responses only via MyD88 pathway, whereas TLR4 
activation triggers also the TRIF pathway, resulting in type I interferon (IFN) 
production. Here, we report preliminary studies in which we investigate the 
activation of the TRIF pathway after TLR2 stimulation and its role in the 
TLR2 ligand-mediated infl ammatory responses. We observed that in TRIF-/- 
peritoneal macrophages there is a reduction in cytokine expression not only 
after TLR4 ligands stimulation but also in response to TLR2 ligands. Similar 
results were also obtained in murine RAW 264.7 macrophage cell line with 
silenced TRIF expression by specifi c siRNAs. Moreover, LPS, PAM3CSK4 
and FSL1-stimulated Raw 264.7 cells were treated with incremental 
doses of blocking IFN-β antibody. Cytokine expression was found to be 
dose-dependently inhibited by the anti-IFN-β-Ab, further supporting that 
TRIF-IFNβ pathway is important for TLR4 and TLR2 later infl ammatory 
response modulation. Further work will focus on elucidating the molecular 
mechanism governing the involvement of TRIF in TLR2 signaling.

P19-6

Store-operated calcium entry is dispensable 
for the activation of ERK1/2 pathway in prostate 
cancer cells
Aida M. López-Guerrero, Carlos Pascual-Caro, Francisco Javier 
Martín-Romero, Eulalia Pozo-Guisado
University of Extremadura, Badajoz, ES

STIM1, the endoplasmic reticulum Ca2+ sensor that modulates the activity 
of plasma membrane Ca2+ channels, becomes phosphorylated at ERK1/2 
target sites during Ca2+ store depletion triggered by thapsigargin or epidermal 
growth factor (EGF). This ERK1/2-dependent phosphorylation regulates 
STIM1 localization and dissociation from microtubules, and it is known that 
enhances the binding to ORAI1, a store-operated Ca2+ entry (SOCE) channel, 
leading to the activation of this Ca2+ infl ux pathway. However, there remained 
some evidence of a role for SOCE in the activation of ERK1/2, and here we 
assessed the contribution of SOCE to ERK1/2 activation by generating a 
STIM1-defi cient cell line by CRISPR/Cas9 genome editing of the STIM1 
locus in prostate cancer PC3 cells. The genomic modifi cation consisted of a 
16 base-pair insertion in exon 5 of both alleles, therefore abrogating STIM1 
synthesis. STIM1-KO cells did show a striking decrease in Ca2+ infl ux in 
response to thapsigargin or EGF, a result that demonstrates that STIM1 
activates SOCE and mediates Ca2+ entry in PC3 cells during stimulation with 
EGF. Moreover, identical levels of total ERK1/2 were found in STIM1-KO 
cells and the parental cell line, and ERK1/2 activation was fully activated in 
KO cells, both in the presence and in the absence of extracellular Ca2+, a result 
that supports that STIM1 and SOCE are not required for ERK1/2 activation. 
This activation was sensitive to Src kinase inhibition, but not to CAMKII nor 
PKC inhibition, a result that set STIM1 and SOCE as downstream targets of 
the axis Src-Raf-MEK-ERK, rather than upstream regulators.

Funded by the Spanish Ministerio de Economía y Competitividad (Grants 
BFU2014-52401-P), Junta de Extremadura (GRU15077), and European 
Regional Development Fund.
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Thyroid hormone triggers liver expression of 
scaffold proteins sestrin2, β-Klotho, and FRS2α: 
relation to FGF21-AMPK signaling
Virginia Fernández, Romina Vargas, Bárbara Riquelme, Javier 
Fernández, Luis Videla
ICBM, Faculty of Medicine, University of Chile, Santiago, CL

Thyroid hormone (3,3’,5-triiodothyronine, T3), upregulates liver AMP 
kinase (AMPK), accounting for T3 acceleration of energy metabolism. 
The aim of this study was to evaluate the infl uence of T3 on the scaff old 
proteins β-Klotho, fi broblast growth factor receptor substrate 2α (FRS2α), 
and Sestrin2 in relation to FGF21-AMPK signaling, in liver samples of 
male Sprague-Dawley rats, collected 24 h after iv treatment with 0.1 mg T3/kg 
or hormone vehicle (controls). Assessments included mRNA expression 
(qPCR) of hepatic β-Klotho, FGF21, FGF21 receptor-1 (FGFR1), 
extracellular-signal-regulated kinase 1/2 (ERK1/2), FRS2α, ribosomal S6 
kinase-1 (RSK1), liver kinase B1 (LKB1), AMPK, and Sestrin2, as well 
as protein levels of FGF21, FGFR1 (ELISA), and ERK1/2 (Western blot). 
T3 calorigenic response was associated with enhanced β-Klotho, FRS2α, 
and FGF21 mRNA expression of β-Klotho, FRS2α, and FGF21, as well as 
increased serum FGF21, without changes in liver FGFR1 mRNA and its 
plasma levels. Enhanced ERK1/2 phosphorylation and mRNA expression 
of ERK1/2, RSK1, LKB1, AMPK, and Sestrin2, were also observed. T3 
also enhanced ERK1/2 phosphorylation and the mRNA expression of 
ERK1/2, RSK1, LKB1, AMPK, and Sestrin2. Thus, T3 administration 
increments liver FGF21-AMPK signaling associated to upregulation of 
the scaff old proteins β-Klotho, FRS2α, and Sestrin2. Induction of β-Klotho 
and FRS2 support the operation of the FGF21-FGFR1-β-Klotho complex 
as evidenced by the enhancement in ERK1/2 phosphorylation, whereas that 
of Sestrin2 recruits LKB1 to achieve AMPK activation, thus supporting 
a higher energy expenditure condition that may be desirable in some 
metabolic disorders.

Supported by FODECYT 1150104.
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STIM1 deficiency triggers mitochondrial 
impairment and senescence by upregulation 
of Cav1.2 channels
Carlos Pascual-Caro, Aida M. López-Guerrero, Alberto 
Álvarez-Barrientos, Eulalia Pozo-Guisado, Francisco Javier 
Martín-Romero
University of Extremadura, Badajoz, ES

As a sensor of the endoplasmic reticulum Ca2+ level, STIM1 modulates the 
activity of plasma membrane Ca2+ channels to regulate the “store-operated 
Ca2+ entry” (SOCE). However, STIM1 also regulates the activity of 
store-independent Ca2+ channels, such as the voltage-operated Ca2+ channel 
Cav1.2. It has been suggested that the level of STIM1 drops in aging cells 
in culture and that fi broblasts from familial Alzheimer’s disease patients 
showed decreased levels of STIM1 compared to control patients. To better 
understand the role of STIM1 in the onset of this disease, we designed a 
strategy to knock-out the expression of STIM1 gene in SH-SY5Y cells, and to 
study the phenotype of the STIM1-defi cient cells in culture. Using CRISPR/
Cas9-mediated gene editing we generated a STIM1-KO cell line which was 
fully defi cient in SOCE. We observed that STIM1-KO cells diff erentiated 
similarly than wild-type cells, reaching similar values for neurite length and 
TUBB3 expression, a result that suggests that STIM1 is not directly involved 
in SH-SY5Y diff erentiation triggered by retinoic acid + BDNF. Although 
cell viability and proliferation of undiff erentiated STIM1-KO cells was 
similar to that observed in wild-type cells, a striking loss of cell viability 
was also observed during diff erentiation of STIM1-KO cells. This cell death 
showed the following features: (1) accumulation of cells at G2/M, (2) loss of 
inner mitochondrial membrane potential, (3) mitochondrial fragmentation, 
(4) upregulation of Cav1.2 channel expression, and (5) higher levels of the 
senescence-associated beta-galactosidase activity. All these data suggested 
that mitochondrial impairment and senescence underlie STIM1-KO 
cell death. Because STIM1 defi ciency led to the upregulation of Cav1.2 
channels expression, we stably knocked-down CACNA1C gene expression 
by shRNA-mediated silencing in STIM1-KO cells. As a result, inner 
mitochondrial membrane potential was rescued, and senescence dropped 
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to basal levels, demonstrating that the upregulation of Cav1.2 channels 
underlies cell death in diff erentiated STIM1-defi cient SH-SY5Y cells.

Funded by the Spanish Ministerio de Economía y Competitividad (Grants 
BFU2014-52401-P), Junta de Extremadura (GRU15077), and European 
Regional Development Fund.
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C3G: a new regulator of oval cells physiology
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C3G is a guanine-nucleotide exchange factor (GEF) for some Ras family 
members such as Rap1, although it can act through GEF independent 
mechanisms. It is essential for embryonic development and it regulates 
several cellular functions such as migration, adhesion, invasion, cell death 
and diff erentiation.
Oval cells are bipotential transitory cells with a high therapeutic potential, 
due to its capacity to regenerate the liver in response to severe chronic 
damage. They have been associated with the development of hepatocellular 
carcinoma (HCC) and fi brosis.
In this study, we have studied the role played by C3G in oval cells through 
gene silencing. We have found that C3G knock-down increases migration 
and invasion of oval cells, while it inhibits adhesion. This correlates 
with the morphological changes induced by C3G depletion such as the 
presence of more fi lopodia and lamellipodia and with higher protein levels 
of mesenchymal markers. Therefore, these data suggest that a reduction 
in C3G levels would promote an EMT process that would enhance 
migration. In addition, C3G appears to inhibit apoptosis and anchorage 
dependent growth. Nevertheless, oval cells are not able to grow in an 
anchorage-independent way, regardless of C3G levels. Therefore, C3G 
appears to have no signifi cant eff ect on the potential tumorigenic capacity 
of oval cells. However, it should be further characterized using other 
experimental approaches.
C3G silencing also induces changes in diff erent signalling pathways, which 
could be involved in mediating C3G eff ects. We are currently analizing 
the potential function of C3G in the diff erentiation of oval cells into 
hepatocytes. However, our preliminary data are not conclusive yet. Based 
on the above comments, we can conclude that C3G promotes adhesion 
and survival, wich could responsible of the increased anchorage-dependent 
growth of oval cells. Accordingly, it inhibits migration and invasion 
through the regulation of EMT.

P19m-10

Opposite effects of insulin and metformin 
on cancer cell metabolism and growth
María Gutiérrez-Salmerón1, Ana Chocarro-Calvo1, José Manuel 
García-Martínez1, Rosa Martín-Orozco1, Antonio De la Vieja2, 
Custodia García-Jiménez1

1Universidad Rey Juan Carlos, Alcorcón, ES, 2Instituto de Salud 
Carlos III, Majadahonda, ES

Background: Epidemiological studies have established that the diabetic 
population is at increased risk to suff er gastrointestinal cancers and 
hyperglycemia (HG) appears as a critical link, while the contribution of 
the main antidiabetic treatments (ADTs) insulin and metformin remain 
unclear. Since metabolic plasticity is critical for cancer cell survival 
and treatment, we explore here the eff ects of metformin and insulin on 

human gastrointestinal cancer cell metabolism and growth. We dissect the 
mechanisms underpinning insulin and metformin eff ects with a focus on 
the regulation of AMP-dependent kinase (AMPK), the master controller 
of cell metabolism.
Methods: Human tumors and colon cancer cell lines (HCT 116) either 
starved of glucose or stimulated with 25mM glucose and/or ADTs: insulin 
and metformin. We analyze changes in gene expression (qPCR) and 
protein levels, modifi cations, interactions and function by Western Blot, 
co-immunoprecipitation and immunofl uorescence.
Results: HG decreases pS485-AMPK and increases pT172-AMPK to 
maintain ATP production through autophagy and lipid catabolism in 
human colon cancer cells while uncoupling mTORC1 inhibition to allow 
protein translation and growth in nutrient-rich conditions. Consistently, 
pT172-AMPK is increased in human tumors from diabetic patients. 
Metformin increased both pT172 and pS485-AMPK, effi  ciently blocking 
mTORC1. By contrast, insulin increased the ratio (pS485/pT172)-AMPK 
to allow mTORC1-dependent protein translation and growth but blocked 
ATP production through autophagy and lipid catabolism.
Conclusions: Since cancer cell metabolic plasticity is critical for tumor 
survival, its manipulation with antidiabetic treatments must take into 
account the metabolic context, and represents a very powerful strategy.
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Role of GATA-1 in the regulation of C3G during 
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C3G (Crk SH3-domain-binding Guanine-nucleotide-exchange factor) is a 
guanine nucleotide exchange factor (GEF) for members of the Ras family, 
mainly Rap1. However, C3G can also act through mechanisms independent 
of its GEF activity. For example, to inhibit tumor transformation and to 
regulate apoptosis. C3G is involved in platelet activation and adhesion 
acting through Rap1.
Previous studies from our group suggest that C3G/Rap1 pathway promotes 
megakaryocytic diff erentiation. In addition, our bioinformatic analyses 
revealed the existence of binding sequences for the hematopoietic 
transcription factor GATA-1 in C3G gene regulatory regions. Therefore, 
GATA-1 could be a potential regulator of C3G during megakaryocytic/
platelet diff erentiation. To evaluate it, we have analyzed the eff ect 
of GATA-1 overexpression and silencing on C3G expression and 
megakaryocyte/platelet diff erentiation using the human megakaryoblast 
cell line, Dami (derived from a patient with megakaryoblastic leukemia).
Our results indicate that GATA-1 overexpression induces C3G expression 
during megakaryocytic diff erentiation and promotes the polyploidization 
associated with this diff erentiation process induced by PMA. Moreover, 
GATA-1 knock-down decreases C3G expression and megakaryocytic 
diff erentiation. Altogether these data support that GATA-1, acting through 
C3G, induces the megakaryocytic/platelet diff erentiation process. To further 
characterize the implication of GATA-1/C3G pathway in megakaryocytic 
diff erentiation, a stable C3G knock-down has been generated in the 
promegakaryocytic Dami cell line.
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Dual effects of C3G in hepatocarcinoma tumor 
growth and progression
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Bragado2, Cristina Baquero1, Nerea Palao1, Carmen Guerrero3, 
Almudena Porras1
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C3G is a guanine nucleotide exchange factor for Rap1 and R-Ras. It is 
essential for embryonic development and regulates several cellular 
functions such as cytoskeletal remodeling, diff erentiation and cell death. 
However, its role in cancer is controversial acting either as a tumor 
promoter or suppressor.
Using diff erent hepatocarcinoma (HCC) cell models with a more epithelial 
or mesenchymal like phenotype (Hep3B and HLE), we found that C3G 
knock-down increased invasion and migration through induction of an 
epithelial-mesenchymal transition (EMT) process. Accordingly, C3G 
knock-down cells showed higher levels of mesenchymal markers and 
EMT transcription factors. We have also evaluated the role of C3G 
in tumorigenesis in HCC cells. In anchorage-dependent assays C3G 
knock-down led to a reduced number of foci and the cells within a 
focus were more disperse. This is in agreement with its lower adhesion. 
In contrast, anchorage independent assays revealed that C3G silencing 
in Hep3B cells increased the number and size of foci. However, each 
individual focus was composed of less and scattered cells. We also found 
that C3G knock-down decreased cell death. Moreover, our preliminary 
studies showed that C3G down-regulation favors the induction of a stem 
cell like phenotype in Hep3B cells. Thus, C3G silenced cells form more 
spheres and increase the expression of some stemness markers. In contrast, 
in vivo tumor growth in nude mice was reduced in Hep3B cells subjected 
to C3G knock-down. We are currently analyzing cell death, proliferation, 
infi ltrated fi broblasts, immune cells and the presence of vessels within the 
tumors. In addition, disseminated cancer cells in blood, lungs and bone 
marrow are under investigation as a way to evaluate their metastatic 
capacity in vivo. Altogether, our data support a dual function of C3G in 
HCC. On one side, C3G acts as a tumor promoter by enhancing adhesion, 
anchorage-dependent growth and in vivo tumor growth. On the other hand, 
C3G inhibits migration, invasion and anchorage independent growth, 
reduces the stemness capacity and increases cell death of HCC cells.
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Novel role of Gq-interactome in the control 
of cellular antioxidant response
Álvaro Caballero, Federico Mayor, Catalina Ribas
Centro de Biología Molecular “Severo Ochoa” (CSIC-UAM) and 
Instituto de Investigación Sanitaria La Princesa, Madrid, ES

Heterotrimeric G proteins are essential cellular components that initiate 
signaling cascades following the activation of G protein-coupled 
receptors (GPCR). Particularly, the Gq/11 family play a paramount role 
in cardiovascular physiopathology and have been classically shown to 
associate to and activate the enzyme PLCß. However, a growing body 
of evidence points at additional eff ector proteins that are responsible for 
some of the functions of Gq. Recently, we have reported that GPCR 
activation promotes a direct interaction between Gαq and protein kinase 
C ζ (PKCζ) through a novel acidic region in Gαq, diff erent from the 
classical eff ector-binding region, and the PB1 domain of PKCζ. This 
Gαq/PKCζ interaction leads to the stimulation of the ERK5 pathway and to 
the induction of apoptotic cell death independently of PLCß.
Evidence reveals that reactive oxygen species (ROS) are increased by 
the subsequent GPCR activation depending on agonist and cell type. 
Gq-GPCR promote an excess amount of ROS during hypertension, 
ischemia-reperfusion injury and hearth failure contributing to cell death 
and apoptosis. We have uncovered that Gαq associates with another 
PB1 domain-containing protein, the Nox2 activator subunit p67PHOX. 
Interestingly, this association signifi cantly increases upon activation of 

Gαq, suggesting that p67PHOX can recognize the conformational changes 
associated with Gαq activation and that this interaction may functionally 
impact in Nox2 assembly and activation. Moreover, Gαq functionally 
interacts with members of the Nrf2-antioxidant response that are also 
relevant in cellular ROS control.
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Mutations in the gene coding for IGF-1 cause sensorineural hearing loss in 
man and mice. IGF-1 actions are mediated by the PI3K-AKT pathway that 
promotes cell survival and inhibits apoptosis, and by the MAPK cascade 
that promotes cell proliferation. To gain insight into the molecular targets 
of IGF-1 in otic cells, we have used the cell lines HEI-OC1 (derived 
from the auditory organ of the transgenic mouse Immortomouse™) and 
Neuro2a (a murine neuroblastoma). Relative expression of genes of the 
IGF system has been studied by RT-qPCR in both cell lines. We observed 
that Igf1, Igf1r and Irs1 transcripts were more abundant in HEI-OC1 than 
in Neuro2a cells, whilst Irs2 transcripts were highly expressed in Neuro2a. 
We also studied the actions and signaling of IGF-1 in both lines. Number 
of cells was determined using crystal violet staining method, apoptosis 
was studied by fl ow cytometry, location of IGF1R was determined by 
immunofl uorescence and activation of target proteins was measured by 
Western blotting. IGF-1 treatment after serum deprivation increased the 
number of living cells in both cell lines by activating IGF1R and using 
distinct intracellular pathways.
In conclusion, sensory cells and neurons express the IGF system elements 
and their survival is promoted by IGF-1.
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Chimaerins are a family of GTPase-activating proteins (GAPs) composed 
of four members: α1- α2- β1-and β2-chimaerin. All chimaerin isoforms 
have a catalytic GAP domain, with selectivity for the Rac GTPase, and a 
C1 domain with structural homology to those of protein kinase C isoforms 
(PKCs) that binds DAG and phorbol esters [1]. α2- and β2-chimaerin also 
have an N-terminal SH2 domain involved in heteromolecular interactions 
with phosphotyrosine proteins. Chimaerins are generated by alternative 
transcription of two diff erent genes; the CHN1 gene which encodes α1- and 
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α2-chimaerin, and the CHN2 gene which encodes β1- and β2- chimaerin. 
Deregulation of the CHN2 gene has been associated with human 
pathologies such as mental disorders and breast cancer [2,3]. This gene is 
located in the 7p15 locus, consists of 13 exons and has two start sites; 
one in exon 1 that renders β2-chimaerin, and one in intron 6 that renders 
the β1-chimaerin isoform. In addition, we have identifi ed a new isoform 
generated by alternative splicing, that we named β1-Δ7p chimaerin. This 
isoform is similar to β1-chimaerin but has a partial deletion of exon 7 that 
results in the loss of 4 amino acids from the C1 domain. The functional 
characterization of this isoform indicates that is unresponsive to DAG or 
phorbol esters and, surprisingly, shows a prominent nuclear localization. 
Our data suggest that loss of a nuclear export signal (NES) in β1-Δ7p is 
responsible for its nuclear localization. We also show that this chimaerin 
isoform regulates specifi c functions mediated by nuclear Rac.
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[2] Barrio-Real L, et al. (2013). J. Investig. Med. 61, 1129-1131.
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Exposure of cells to increases in extracellular osmolarity results in the 
activation of the Hog1 stress-activated protein kinase (SAPK). Activation 
of Hog1 is required to generate a set of osmoadaptive responses essential 
for survival under high osmolarity. Adaptation to osmostress requires 
the induction of a large number of genes, which indicates the necessity 
to regulate several aspects of the cell physiology. In addition to gene 
expression, the SAPK also controls cell cycle. Here, we showed that the 
SAPK is able to modulate cell cycle delay in diff erent phases of the cell 
cycle including S phase. During S phase, Hog1 targets Mrc1, a protein 
of the replication complex, to control DNA replication (Duch et al., 
2013). The control of replication through Mrc1 is required to coordinate 
stress-responsive gene induction with duplication of DNA upon osmostress. 
Remarkably, we have recently found that Mrc1 is also important to delay 
replication in response to other environmental stresses suggesting a 
conserved mechanism of S phase regulation upon transcriptional outbursts. 
By a systematic biochemical assay, we have identifi ed several kinases that 
are able to phosphorylate Mrc1 in the same phosphorylation sites than 
Hog1. This indicates that Mrc1 can integrate signals from multiple kinases 
to delay replication when an outburst of transcription occurs during S 
phase. All together highlights the relevance of the signaling kinases in the 
coordination of transcription and replication.

P19-17

Involvement of calmodulin-dependent protein 
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Ckk2 is a new calmodulin-dependent protein kinase kinase, responsible for 
Cmk1 phosphorylation. Ckk2 deletion confers high tolerance to calcium 
and is implicated in the negative regulation of the transcription factor Prz1 
(Cisneros-Barroso 2014). Ckk2 is 34% homologous to human CAMKK2 
and 32% to Ssp1, the fi rst CaMKK described in fi ssion yeast.
In our study, we have treated Δckk2 to diff erent stresses and drugs to 
see whether Ckk2 has additional functions or is implicated in other 
pathways. We have found that Δckk2 cells are sensitive to latrunculin B 
and thiabendazol and resistant to calcofl uor indicating that Ckk2 could be 
involved in cell morphology.
Furthermore, Δckk2 cells show an increase in septation index under glucose 
or nitrogen-starved conditions, while maintaining a similar cell number 
compared to wild-type control cells, which indicates Ckk2 could be 
involved in cell cycle progression. In addition, Ckk2 protein level increases 
and is sumoylated either in glucose- or nitrogen-starved conditions.In order 
to elucidate more Ckk2 functions, we have explored for new Ckk2 targets 
through phospho-peptide analysis and the results associate Ckk2 with 
cell cycle regulation and cytoskeleton organization, as already observed. 
Additionally, we have identifi ed components of diff erent pathways such as 
protein metabolism. Currently, we are validating the in vivo role of Ckk2 
with the identifi ed components of these pathways.
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Members of Sprouty family of genes (Spry1-4) are inhibitors of signaling 
elicited by certain receptor tyrosine kinases in vivo. Previous data from our 
group demonstrate that Spry1 promotes cellular senescence in the thyroid 
gland, in an ERK-independent manner. Several in vitro studies reveal an 
important role of a conserved tyrosine in the N-terminus of Spry proteins, 
whose mutation creates a dominant-negative Spry allele. To address the 
role of such tyrosine in vivo, we have generated knockin mice bearing a 
Tyrosine to Alanine mutation in residue 53 of Spry1. Among other defects, 
these mice display internal genitalia abnormalities consistent with impaired 
programmed cellular senescence of the female Wolffi  an duct. Here we show 
that skin fi broblasts from Spry1Y53A knockin mice but not from Spry1 
knockout or wild type littermates escape cellular senescence when placed 
in a 3T3 scheme. Late-passage fi broblasts from wild type but not knockin 
mice undergo senescence by upregulating the cell cycle inhibitors Cdkn2a, 
Cdkn1a and Cdkn2b. Accordingly, the number of SA-β-galactosidase 
positive cells is increased in wild type vs. knockin fi broblasts, whereas 
the percentage of BrdU-incorporating cells is reduced. Interestingly, SASP 
factors such as IL-1α, IL-6, PAI1 or CXCL1 are equally induced in both 
genotypes, being FGF2 and PDGF-A the only factors whose expression 
is markedly reduced in knockin cells. Consistent with a role of senescent 
skin fi broblasts in accelerating wound healing, the rate of cutaneous wound 
closure is robustly delayed in Spry1Y53A mutant mice when compared to 
wild type littermates. In conclusion, our data delineate a general role for 
Sprouty genes as critical mediators of cellular senescence.
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The main function of the tumor suppressor Retinoblastoma (RB) is the 
regulation of the G1/S phase transition of the cell cycle. This event is 
critical for the proliferation of normal cells in tissues, and its inhibition is 
one of the most important hallmarks leading to cancer. In resting cells RB 
is unphosphorylated and represses E2F-mediated gene expression. Upon 
entry into cell cycle, RB becomes phosphorylated at the C-term through 
the action of Cyclin-CDK complexes thus leading to its inactivation and 
the transcription of essential genes for S phase entry. Upon stress, cells 
deploy diff erent mechanisms in order to adapt. Among these, the control 
of cell division is essential. Stress-activated protein kinases (SAPKs) such 
as p38 play a key role in cell cycle regulation. During the G1-S transition, 
p38 regulates essential components of the cell cycle machinery. As a 
consequence, cells transiently arrest at the G1 cell phase. Remarkably, 
upon stress, p38 also inhibits the transcription of E2F-dependent genes, 
which are necessary for cell cycle progression. These results prompted 
us to question whether p38 might be controlling RB activity. Our results 
show that, upon stress p38 phosphorylates the N-term of RB, making RB 
insensitive to Cyclin-CDK inactivation and increases its affi  nity toward the 
E2F transcription factor, thus repressing E2F-mediated gene expression 
and delaying cell-cycle progression. In addition, RB phosphomimetic 
mutant prevents cancer cell proliferation and decreased their proliferative 
and tumorigenic potential in mice. This novel mechanism of RB regulation 
represents an opportunity for developing new cancer drug treatments.
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KRAS oncogene is frequently mutated in colorectal cancer (CRC), rendering 
these cells insensitive to anti-EGFR therapies. Calpains are a family of 
proteases overexpressed in some CRC samples. Inmunofl uorescence of 
calpain 2 (CAPN2) in DLD1 CRC cells (KRAS G13D/+) demonstrated that 
this isoform was restricted into the nucleolar compartment. Furthermore, 
treatment with MAPK/PI3K inhibitors increased the nucleolar CAPN2 
levels, indicating that CAPN2 localization is dependent on MAPK/PI3K 
signaling pathway. To unveil the plausible eff ect of KRAS-mutational status 
on CAPN2 we used two DLD1 isogenic cell lines in which one KRAS 
allele was abrogated: DWT7 (KRAS +/-) and DMUT (KRAS G13D/-). 
Higher levels of CAPN2 in the nucleoli of DWT7 cells were observed, and 
also increased mRNA when compared with DMUT. The next question was 
to elucidate the role of CAPN2 in the nucleolus, which main function is 
ribosomal biogenesis. CAPN2 association with nucleolar components was 
assessed under the presence of the RNApol I inhibitor CX5461, studying 
also the nucleolar disruption pattern.
Results presented herein, showed a complete co-localization with fi brillarin, 
a protein involved in the early processing of rRNA. To gain insight into this 
new role of CAPN2, a ChIP analysis was performed in starving DMUT 
and DWT7 cells, which showed a time-dependent increasing presence of 
CAPN2 in the 47s pre-rRNA promoter and higher levels in DWT7 than 
DMUT. Finally, CAPN2 siRNA was used in DWT7 to sort out the role 

of CAPN2 on the synthesis of ribosomal precursors. RT-qPCR showed 
increased levels of 47s pre-rRNA in silenced CAPN2 cells, suggesting that 
in DWT7 cell line nucleolar CAPN2 has a repressive role on ribosomal 
biogenesis.

Funding: PROMETEO 2013/005.
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The AMPK activator PT-1 inhibits both 
mitochondrial membrane potential and motility 
in human spermatozoa
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We have recently identifi ed the kinase AMPK, key protein involved in 
cell energy homeostasis, in human spermatozoaand our results point out 
to AMPK as a new signalling pathway that regulates human spermatozoa 
motility. It is well known that PT-1 activates AMPK indirectly by inhibiting 
the mitochondrial respiratory chain. Our aim was to study the eff ect of PT-1 
in human spermatozoa motility and mitochondrial membrane potential 
(MMP). Motility was analyzed using the ISAS® computer program after 
incubation of spermatozoa in the presence or absence of PT-1 (200μM) 
for 4h and 20h, whereas sperm viability and MMP were analyzed by 
fl ow cytometry. Results reveal that PT-1 treatment increases signifi cantly 
(p<0.05) the percentage of human spermatozoa showing low MMP after 
4h (77.8 ± 5.1% vs. 16.1 ± 4.4%; mean ± SEM) reaching a maximum after 
20h (89.0 ± 3.1 % vs. 36.7 ± 9.3%) without aff ecting sperm viability. PT-1 
treatment for 4h has no signifi cant eff ect on sperm motility parameters. 
However, treatment for 20 h signifi cantly (p<0.05) reduces sperm motility 
by clearly decreasing both, the percentage of motile spermatozoa and the 
percentage of spermatozoa showing progressive motility. In parallel, PT-1 
causes a signifi cant (p<0.05) reduction in the curvilinear velocity (VCL), 
average path velocity (VAP) and straight-line velocity (VSL), as well as 
in the linearity coeffi  cient (LIN), straightness coeffi  cient (STR) and in the 
wobble coeffi  cient (WOB). In summary, PT-1 treatment exerts a rapid (4h) 
negative eff ect in the MMP followed by a negative eff ect in the motility of 
human spermatozoa (20h).
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A novel localization of heterotrimeric G proteins at the mitochondria and 
their implications on the physiology of the organelle has been recently 
reported (Beninca et al., 2014; Zang et al., 2010). In particular, the Gq 
subfamily is required to keep the proper balance between mitochondria 
fusion and fi ssion acting at both outer and inner membrane dynamics 
(Beninca et al., 2014; Sánchez-Fernández G et al., 2014). Together with 
Gβ (that binds to Mfn1), Gαq stabilizes elongated mitochondria and cristae 
structure. Gqis also necessary for the maintenance mitochondrial membrane 
potential and the activity of the respiratory chain and mitochondrial 
ATP synthesis. Surprisingly, Gαq is necessary for the supercomplex 
assembly at the inner membrane. The molecular mechanism of action of 
heterotrimeric G proteins at the mitochondria is still unknown. A recent 
MS-proteomic analysis has helped us to decipher the Gq-interactome 
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(“Gq-mitoproteome”). We have utilized mitochondrial enriched fractions 
from four diff erent cell lines, among them the Gq/11-MEF knockout, the 
recover Gαq-MEF-knockout, MEFs wild type and NIH3T3 cells, as well 
as, two diff erent anti-Gq antibodies. The new candidate binding proteins 
are being analyzed by their capacity to interact to Gαq.
Among the candidates we found Armadillo-like-domain containing protein 
Armcx3, also known as Alex3. This mitochondrial outer-membrane protein 
is involved in the regulation of mitochondrial aggregation and traffi  cking, 
among other processes (López-Doménech et al., 2012). IP studies showed 
that the constutitive-active mutant of Gq, GqR183C, interacts specifi cally 
with Alex3 as well as the mitochondrial Rho-GTPase Miro1, one of the main 
regulators of mitochondrial transport in neurons. In summary, our group 
postulates a new non-canonical mitochondria-function of heterotrimeric 
G proteins that involves their translocation to the mitochondria and the 
interaction with several mitochondrial partners.
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The Ser/Thr protein phosphatase (PPase) Ppz1 is an enzyme related to 
the ubiquitous type-1 PPases (PP1c). It is found only in fungi, including 
pathogenic ones, and has been proposed as an antifungal target. Ppz1 
controls monovalent cation metabolism and it is regulated by an inhibitory 
subunit Hal3, which binds to the PPase C-terminal catalytic domain. While 
modulation of PP1c by its many regulatory subunits has been extensively 
characterized, the manner by which Hal3 controls Ppz1 is unknown. 
We performed a functional screen in search of mutations aff ecting the 
binding or/and the inhibitory capacity of Hal3 that yielded diverse Ppz1 
versions carrying single or double amino acid mutations. Although in 
most cases they were clearly refractory to Hal3 inhibition, none of them 
exhibited signifi cant loss in binding to the inhibitor. Mapping of mutations 
strengthened the notion that Hal3 does not interact with Ppz1 through its 
RVxF-like motif found in most PP1c regulators. In contrast, a 3D model of 
the C-terminal domain of Ppz1 revealed that functionally relevant mutations 
mapped in a conserved acidic and hydrophobic substrate binding channel 
used by mammalian Inhibitor-2 to regulate PP1c. A parallel project allowed 
the identifi cation in Hal3 of two residues (L403 and L405) likely mapping at 
the surface of the protein, whose mutation reduced the interaction with 
the phosphatase. Since Hal3 does not bind nor inhibit yeast PP1c (Glc7), 
our results indicates that modulation of PP1c and Ppz1 by their regulatory 
subunits, although could share some structural features, likely diff ers. The 
diff erential features would allow insulation of Glc7 and Ppz1 functions in 
the yeast cell and provide hints to develop specifi c targeting drugs.

Funded by grant 2015 BFU2014-54591-C2-1-P.
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It is well established that tumour progression is potentiated by stiff  
extracellular matrices (ECM) that virtually modulate every hallmark of 
tumour and tumour-associated stromal cells. Fibronectin (FN) is a dimeric 

glycoprotein that represents one of the main tumour ECM components. 
The α5β1 integrin is one of the major cell receptors of FN and binds a 
RGD motif located in the FN-III10 module. In the context of neoplastic 
progression, α5β1 integrin has been described as the only mechanoreceptor 
able to sense and transduce changes of ECM stiff ness to the cell. The α5β1 
integrin adhesion to FN-RGD is reinforced after binding the FN synergy 
sequence located in FN-III9, allowing the formation of catch-bonds.
Some experimental strategies to produce less stiff  ECMs demonstrated to 
lead to reduced velocity of tumour growth, but are difi cult to use as therapy 
approaches. Currently, we are exploring the consequences of inactivating 
the FN synergy site (FNsyn/syn mice) in a mouse model of breast cancer. 
Our hypothesis is that, even if the tumour ECM has an unusually high 
stiff ness, the α5β1 integrin will not signal the cell accordingly in the 
absence of the FN synergy site.
We are crossing the FNsyn/syn mice strain with the murine breast 
cancer strain MMTV-PyMT, and analysing MMTV-PyMT;FNwt/wt and 
MMTV-PyMT;FNsyn/syn virgin female at the age of 58 days. We are 
comparing the size of the tumours and studying the stromal niche composition 
and density and the apparition of metastasis in the two genotypes.
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AMP-activated protein kinase (AMPK) regulates 
p300 acetylase activity to coordinate glucose 
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cancer cells
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Cancer is epidemiologically associated to diabetes and might be viewed 
as a metabolic disease itself. Metabolic plasticity is at the root of cancer 
cell heterogeneity and drug resistance, and relies on the activity of AMPK, 
the master regulator of cellular metabolism, which is also a target for 
antidiabetic drugs. Our lab has previously shown that hyperglycemia 
(HG) amplifi es Wnt signalling in gastrointestinal (GI) cancer cells through 
p300-mediated acetylation of its central eff ector b-catenin. How the 
micro-environment signals alter the acetylation balance and drive cancer 
cell plasticity remains elusive. Here we re-evaluate the role of AMPK in GI 
cancer cells exposed to HG.
Methods: Biochemical and cellular characterization of human 
gastrointestinal cancer cells (HCT 116, HT-29, HepG2).
Results: HG induces AMPK-dependent phosphorylation of p300 (S89) in 
GI cancer cells, leading to enhanced acetyl-transferase activity on H3K9 
and general chromatin opening, to allow high rates of proliferation. HG 
induced H3K9 acetylation and proliferation are counterbalanced through 
fi ne-tuning of either AMPK or p300 activity in GI cancer cells.
Conclusions: We reveal an AMPK-p300 axis in GI cancer cells that 
coordinates nutrient availability/disposal (excess glucose) with chromatin 
opening and selected gene targeting to enhance cancer cell proliferation.
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Autophagy induced by DNA damage and 
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Cyclin-dependent kinase 1 (CDK1) is the central mammalian regulator of 
cell proliferation and a promising therapeutic target for breast cancer. In fact, 
CDK1 inhibition downregulates survival and induces apoptosis. Due to its 
essential role, CDK1 expression and activity are strictly controlled at various 
levels. We previously described that CDK1 stability is also regulated and 
that SCF(βTrCP) targets CDK1 for ubiquitination and degradation via the 
lysosomal pathway. In addition, in breast tumors from patients, we found 
a negative correlation between CDK1 accumulation and βTrCP levels, and 
a positive correlation with the degree of tumor malignancy. This prompted 
us to study the molecular mechanism involved in CDK1 clearance. In this 
report, we determine that both chemotherapeutic agents and proteolytic 
stress induce CDK1 degradation in human breast cancer MCF7 cells through 
p62/HDAC6-mediated selective autophagy. On the one hand, CDK1 binds 
to p62/LC3 and on the other hand, it interacts with HDAC6. Both complexes 
are dependent on CDK1 ubiquitination by SCF(βTrCP) to be degraded via 
the lysosomal pathway. Furthermore, we also show that CDK1 is recruited 
to aggresomes in response to proteasome inhibition for an extended period. 
Our results strongly suggest that when the cell cannot degrade CDK1 by the 
autophagosomal/lysosomal pathway, CDK1 accumulates in the aggresome 
to be subsequently degraded by autophagy. We propose CDK1 clearance as a 
potential predictive biomarker of antitumor treatment effi  cacy.
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p27(Kip1) and p21(Cip1) collaborate 
in the regulation of transcription by recruiting 
cyclin-Cdk complexes on the promoters 
of target genes
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Transcriptional repressor complexes containing p130 and E2F4 regulate 
the expression of genes involved in the G1/S transition during cell 
proliferation. Along this transition, changes in the expression of genes 
involved in DNA replication and metabolic reprogramming are produced 
through this regulatory mechanism. This mechanism has been found to 
be altered in the majority of the diff erent types of human tumors. Thus, 
to identify how this transcriptional regulation it controlled is a crucial 
matter to be analyzed. During the G1 phase of the cell cycle, sequential 
phosphorylation of p130 by cyclin dependent kinases (Cdks) disrupts these 
complexes allowing gene expression. We observed that the Cdk inhibitor 
and tumor suppressor p27Kip1 associates with p130 and E2F4 by its 
carboxyl domain on the promoters of target genes. Moreover, 27Kip1 also 
recruits cyclin D2/D3-Cdk4 complexes by its amino terminal domain in 
early and mid G1. In cells lacking p27Kip1, cyclin D2/D3-Cdk4 did not 
associate to the promoters and phosphorylation of p130 and transcription 
of target genes was increased. In late G1, these complexes were substituted 
by p21Cip1-cyclin D1-Cdk2. In p21Cip1 null cells cyclin D1-Cdk2 were 
not found on the promoters and transcription was elevated. In p21/p27 
double null cells transcription was higher than in control cells and single 
knock out cells. Thus, our results clarify the role of p27Kip1 and p21Cip1 
in transcriptional regulation of genes regulated by p130/E2F4 complexes 
in which p27Kip1 and p21Cip1 play a sequential role by recruiting and 
regulating the activity of specifi c cyclin-Cdk complexes on the promoters.
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The phenotype of alveolar macrophages (aMφs) is in part determined by 
the alveolar environment, which is rich in lung surfactant components. We 
recently reported that aMφs switch to repair mode by integrating IL-4 and 
lung-specifi c signals that lead to the production of tissue-building factors. 
Surfactant protein SP-A is a lung factor that amplifi es IL-4Rα-dependent 
activation and proliferation of aMφs via myosin18A receptor (Myo18A). 
However, the mechanism by which SP-A and IL-4 synergistically enhance 
activation and proliferation of aMφs remains elusive. In addition, little is 
known about the eff ect of surfactant lipids on IL-4-dependent activation 
of aMφs. Here we show that SP-A activated PI3K through binding to 
Myo18A receptor; and blocking PI3K activity abrogated SP-A´s eff ects 
on IL-4 signaling.
SP-A-dependent activation of PI3K and subsequent phosphorylation of 
its downstream eff ectors Akt and PKCζ amplifi ed IL-4-mediated aMφ 
proliferation and alternative activation. On the one hand, SP-A sustained 
the PI3K-Akt signaling pathway triggered by IL-4, which is involved in 
aMφ proliferation. On the other hand, the SP-A/Myo18A/PI3K/PKCζ axis 
was involved in enhancing IL-4-dependent STAT6 activation, required for 
an alternative aMφ phenotype. In contrast, endocytosed surfactant lipids 
not only attenuated SP-A eff ects, but also acted as biological inhibitors of 
IL-4-mediated type-2 macrophage activation.
These data suggest that high SP-A/lipid ratio might be involved in shifting 
aMφs to repair mode, whereas normalized SP-A/lipid ratio might allow 
macrophages to return to homeostasis. Thus, an unbalanced alveolar SP-A/
lipid ratio might lead to abnormal macrophage immune responses that 
contribute to the pathogenesis of diseases caused by altered lung repair 
mechanisms.

P19r-29

GRK2 acts as tumor suppressor in squamous cell 
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GRK2 emerges as a key signaling node able to integrate diff erent signaling 
pathways involved in cancer progression in a tumor and cell-type specifi c 
way (Nogués et al., 2017). Our results show that this kinase may play an 
inhibitory role in the progression of Squamous Cell Carcinomas (SCC). 
GRK2 protein expression is clearly reduced on the invasive front of 
skin SCC and on undiff erentiated, high-grade SCC tumors of human 
stratifi ed epithelia. Interestingly, Kaplan-Meier analysis generated from 
diff erent datasets of those tumors indicate that patients with low levels of 
mRNA expression of the GRK2 gene (ADRBK1) are prone to increased 
recurrence and metastasis, suggesting that GRK2 down-modulation might 
favor SCC tumor progression. GRK2 gene expression is signifi cantly 
lower in SCC cell lines with a mesenchymal phenotype compared to those 
with an epithelial phenotype. In contrast, the expression of Snail1 (SNAI1 
gene), a transcription factor known to be a key Epithelial-Mesenchymal 
Transition (EMT) inducer and to be present at the invasive front and the 
periphery of diff erent types of human SCC, displayed the reverse trend, 
suggesting a functional antagonism between both proteins. Consistently, 
we fi nd that GRK2 overexpression counteracts the mesenchymal 
phenotype induced by Snail1 in epithelial cells, and that GRK2 directly 



170

Posters FEBS3+

interacts and phosphorylates Snail1, thus attenuating its functionality. 
Importantly, downregulation of endogenous GRK2 expression in head and 
neck carcinoma cells is suffi  cient to trigger EMT features and to foster 
a motile and invasive phenotype, suggesting that the downregulation of 
GRK2 observed in clinical samples might contribute to tumor malignancy. 
Furthermore, induced GRK2 ablation in mice promotes skin hyperplasia 
and proliferation, induces spontaneous papillomas in the tongue and makes 
animals more sensitive to oral carcinogens. Overall, these data suggest that 
GRK2 expression levels play an important role in the control of epidermal 
cell proliferation and diff erentiation in vivo, and that GRK2 downregulation 
favors the development of tumoral features in stratifi ed epithelia.
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Absence of Notch1 in myeloid cells attenuates 
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Inhibition of Notch signalling in T cells attenuates the development of 
experimental autoimmune encephalomyelitis (EAE), a mouse model of 
multiple sclerosis. Growing evidence indicates that myeloid cells are also 
key players in autoimmune processes. Thus, the present study evaluates the 
role of the Notch1 receptor in myeloid cells on the progression of myelin 
oligodendrocyte glycoprotein (MOG)-induced EAE, using mice with a 
myeloid-specifi c deletion of the Notch1 gene (MyeNotch1KO). We found 
that EAE progression was less severe in the absence of Notch1 in myeloid 
cells. Thus, histopathological analysis revealed reduced pathology in the 
spinal cord of MyeNotch1KO mice, with decreased microglia/astrocyte 
activation, demyelination and infi ltration of CD4+ T cells. Moreover, 
these mice showed lower Th1 and Th17 cell infi ltration and expression of 
IFN-γ and IL-17 mRNA in the spinal cord. Accordingly, splenocytes from 
MyeNotch1KO mice reactivated in vitro with myelin peptide presented 
reduced Th1 and Th17 activation, and expression of cytokines IL-12, 
IL-23, TNF-α and IL-6, and the costimulatory molecule CD86. Moreover, 
reactivated wild-type splenocytes showed increased Notch1 expression, 
arguing for a specifi c involvement of this receptor in autoimmune T cell 
activation in secondary lymphoid tissues. In summary, our results reveal 
a key role of the Notch1 receptor in myeloid cells for the initiation and 
progression of EAE by aff ecting Th1 and Th17 priming.
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Role of the regulation of GRK2 by MDM2 
and the APC/C complex in cell cycle
Clara Reglero, Verónica Rivas, Federico Mayor Jr., Petronila Penela
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Universidad Autónoma de Madrid, Madrid, ES

G protein-coupled receptor kinase GRK2 is a key player in the 
desensitization of manifold G protein-coupled receptors (GPCRs). Apart 
from this canonical role, GRK2 is a signaling hub in cellular growth and 
migration due to its ability to regulate diverse signaling pathways via 
distinct intracellular interactomes.
In this regard, we have reported that degradation of GRK2 is part of an 
intrinsic pathway that ensures cell cycle progression and, interestingly, we 

have found that GRK2 levels progressively decay during G2/M as a result 
of the sequential cooperation of the E3 ligases Mdm2 and APC/C. During 
G2, the functional interaction of the prolyl-isomerase Pin1 with the CDK2/
CyclinA-dependent phosphorylated GRK2 triggers its ubiquitination by 
Mdm2. Subsequently, at mitosis onset GRK2 decay is promoted by the 
APC/CCdc20complex, which recognizes a D-Box motif in GRK2, in a 
spindle checkpoint-independent manner. Conversely, in the G1 phase 
several CK2-dependent mechanisms are actively engaged in order to 
protect GRK2 from the action of APC/CCdh1 and functionally upregulate 
this kinase.
Our data suggest that the cell cycle control of GRK2 might be implicated 
in centrosome separation during G2 and also in mitotic spindle assembly, 
which could be related to the role of GRK2 in the modulation of microtubule 
dynamics through the phosphorylation of the tubulin deacetylase 
HDAC6. Interestingly, gain-of-function of GRK2 in G1 might help to 
adapt the dynamics of cell cycle to cell fate decisions, as GRK2-DBox 
mutant-dependent shortening of G1 correlates with several features of 
undiff erentiating cells. In line with these fi ndings, impairment of timely 
GRK2 down-regulation and recovery results in signifi cant alterations in 
cellular proliferation, G1 duration and mitosis progression.
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During severe and chronic liver damage that exceeds the regenerative 
capacity of hepatocytes, an expansion of adult progenitor liver cells, 
known as oval cells (OC), occurs, participating in liver regeneration. 
However, their role is still controversial, having been associated with 
progression of fi brosis and hepatocellular carcinoma development. The 
molecular mechanisms regulating OC fate remain poorly understood. It is 
known that the EGFR pathway has a key role in both liver regeneration and 
hepatocarcinogenesis, but the relevance of this pathway and its crosstalk 
with other signals in regulation of OC function in this context is poorly 
known.
In this work, we have used a validated novel transgenic mouse model 
expressing in liver a truncated form of the human EGFR acting as a dominant 
negative mutant (ΔEGFR) to study the eff ect of inhibiting EGFR catalytic 
activity in the regulation of OC behaviour in vivo and in vitro. WT and 
ΔEGFR mice were submitted to 3,5-diethoxycarbonyl-1,4-dihydrocollidine 
(DDC)-induced cholestatic liver damage associated with OC expansion and 
the extent of OC expansion and liver damage was studied. Furthermore, 
OC were isolated from DDC-fed WT and ΔEGFR mice and cultured for 
phenotypic and functional characterization. Results show that lack of 
EGFR kinase activity is benefi cial for OC-mediated regeneration following 
DDC diet, as evidenced by increased OC expansion and decreased liver 
damage. In vitro, ΔEGFR-OCs show a signifi cantly reduced signaling 
response to EGF and loss of EGF-induced proliferation. Interestingly, 
ΔEGFR-OCs display alterations in the activation of the Smad pathway 
both upon TGF-β and BMP9 treatment, which suggests the existence of a 
functional interaction between EGFR pathway and these pathways in OC.
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Altogether, our results support an important role for EGF/EGFR signaling 
in regulation of OC expansion while opening new perspectives to advance 
in our understanding on the signal network that regulates OC function.
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C3G is a guanine-nucleotide exchange factor (GEF) for Rap-1, although it 
can act through GEF independent mechanisms. The role of C3G in human 
cancer is controversial, acting as either a tumour suppressor or mediator 
depending on the cell context. Similarly, C3G can also play a dual role 
in migration. In colon carcinoma cells, we found that C3G represses 
migration and invasion through downregulation of p38α MAPK activity 
and promotes tumor growth.
In this study, we have analyzed the function of C3G in human 
glioblastoma (GBM) through permanent gene silencing, using the U87 
cell line as an in vitro model. Previous data from our group indicate that 
C3G knock-down enhances migration and invasion and induces actin 
cytoskeleton reorganization. These changes are accompanied by an 
increase in the expression of transcription factors and proteins involved 
in the epithelial-mesenchymal transition. Moreover, C3G knock-down 
induces anchorage-dependent and –independent growth, modifying cell 
organization within the foci. C3G silencing also modifi es the activity 
of diff erent signaling pathways, such as p38MAPK or ERKs cascades, 
which play a role mediating C3G eff ects on cell adhesion, invasion and 
tumorigenesis. Interestingly, C3G depletion prevents c-Met activation and 
reduces that of EGFR, two essential tyrosine Kinase receptors (RTKs) in the 
onset and development of glioblastoma. The negative regulation of these 
RTKs in the absence of C3G impairs the activation of their downstream 
pathways in response to HGF or EGF, blocking HGF-induced invasion.
C3G appears also to regulate stemness in GBM. C3G levels change during 
the acquisition of a glioblastoma initiating cell-like phenotype. Moreover, 
low C3G levels may favor the expression of stem markers and the intrinsic 
capacity of GICs to generate spheres in Extreme Limiting Dilution Assays.
All these data indicate that C3G is an important regulator of glioblastoma 
initiation, progression and generation of metastasis. However, more studies 
are required to fully characterize C3G function in glioblastoma and its 
relevance in clinic.
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Hormone-dependent (estrogen-receptor positive (ER+)) breast cancers 
require estrogen for growth. Aromatase inhibitors (AIs) are considered 

the fi rst-line therapy for this type of cancer. Still, the development of 
AIs-acquired resistance justifi es the search for new and potent AIs. 
Based on the interaction of the natural substrate androstenedione 
with the aromatase active site, a range of new steroidal compounds 
have been designed, synthesized and studied (Amaral et al., 2017).
Here, we evaluated the biological activities of three new steroidal 
AIs with chemical modifi cations in the A and B-rings: 62, 67 and 68. 
Cell viability was assessed through MTT and LDH assays using the 
aromatase-overexpressing ER+ breast cancer cell line, MCF-7aro. In 
MCF-7aro cells treated with testosterone (T), an aromatase substrate, 
compounds 62, 67 and 68 decreased cell viability, without LDH release, 
in a dose and time-dependent manner. To determine if the eff ects 
were dependent on aromatase inhibition, estrogen (ER) or androgen 
(AR) receptors, cell viability of MCF-7aro cells was assessed in the 
presence of estradiol (E2), an aromatase product, fulvestrant (ICI), an 
ER down-regulator, or casodex (CDX), an AR modulator. Compound 62 
eff ects were dependent on ER, while the eff ects of compound 68 were 
dependent on aromatase inhibition. Moreover, compound 67 eff ects 
were not dependent on any of the pathways tested. In addition, contrary 
to compound 68, compounds 62 and 67 induced caspase-7 activation. 
These results provide new insights on the most favorable structural 
modifi cations in the steroidal core to design new and potent AIs with 
lower side eff ects.
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para a Ciência e Tecnologia (FCT), to Amaral, CPhD fellowship 
(BD/128333/2017), to Augusto T, from FCT PhD Programme in Medicines 
and Pharmaceutical Innovation (i3DU); for the fi nancial support (UID/
MULTI/04378/2013 – POCI/01/0145/FERDER/007728) from FCT/MEC 
through national funds and co-fi nanced by FEDER, under the Partnership 
Agreement PT2020.
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Ppz Ser/Thr protein phosphatases (PPase) are found only in fungi. Work 
in budding yeast showed that Ppz1 is involved in multiple cellular 
processes because its important role in the regulation of monovalent 
cation (K+ and Na+) homeostasis. In budding yeast, Ppz1 is inhibited 
by two regulatory proteins, Hal3 and Vhs3. These two proteins have 
moonlighting properties, as they contribute to the formation of an atypical 
heterotrimeric PPC decarboxylase (PPCDC) enzyme, crucial for CoA 
biosynthesis. When overexpressed, Ppz1 appears to be the most toxic 
protein in budding yeast, defi ning these PPases as possible targets for 
antifungal therapies. Here we report the functional characterization of the 
single putative gene coding for Ppz1 (CNAG_03673) and the two genes 
encoding possible Hal3-like proteins (CNAG_00909 and CNAG_07348) 
from the pathogenic fungus Cryptococcus neoformans. We show that 
CnPpz1 can partially replace endogenous budding yeast Ppz1; besides, 
in vitro assays allowed confi rming that CnPpz1 is a functional PPase. 
Both Cn00909 and Cn07348 proteins are functional PPCDCs. However, 
when expressed in S. cerevisiae, they do not mimic the Ppz1-regulatory 
properties of ScHal3. Cn00909 and Cn07348 bind in vitro to ScPpz1 
and CnPpz1, but preliminary results indicate that they do not inhibit the 
activity of the phosphatases. The Cn07348 isoform has been crystallized 
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and, for the fi rst time, the 3D-structure of a fungal PPCDC, elucidated. 
Therefore, our work provides the foundations for understanding the 
regulation and functional role of the Ppz1-Hal3 system in this important 
pathogenic fungus.
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Protein tyrosine phosphatases (PTPs) are signaling molecules whose 
function consists of eliminating phosphate residues of other proteins. This 
family of enzymes has a conserved cysteine residue prone to reversible 
inactivation through mild oxidation, an event that belongs to the currently 
accepted redox signaling.
The non-receptor PTP subgroup includes SHP-1 and SHP-2. Opposing 
roles have traditionally been attributed to these PTPs in the context of 
signaling pathways. However, here we show that both proteins are oxidized 
in early steps of the phorbol 12-myristate-13-acetate (PMA)-induced 
megakaryocytic diff erentiation of HEL cells. Our group has previously 
described that in this model an activation of NADPH oxidases (NOX) 
occurs after PMA stimulation. The NOX-generated ROS could be the 
oxidizing agents of SHP-1 and -2. In addition, the molecular inhibition 
of these enzymes through RNAi promotes the diff erentiation in this 
system in an additive manner, suggesting that they can act by means of 
diff erent pathways towards this eff ect. Interestingly, ERK and STAT-5, two 
key signaling molecules associated to this diff erentiation scenario, show 
opposite states of phosphorylation upon RNAi against PTPN6 and PTPN11 
genes, coding for SHP-1 and -2, respectively. According to our results this 
diff erence could be attributed to the action of SHP-2 via the kinase SRC, 
which we have not observed in the case of SHP-1.
Taken together, our data show that two diff erent PTPs that are commonly 
associated with opposing functions in cell signaling can work together 
via diff erent pathways to negatively modulate the megakaryocytic 
diff erentiation.
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Chemokine receptors as CXCR4 appear to play an important role 
in oncogenic signaling cascades, potentiating survival, invasion and 
metastasis of tumor cells, thus being a potential prognostic marker 
and target in breast cancer. However, integration with other oncogenic 
pathways and regulatory mechanisms are not well understood. Modulation 
of CXCR4 is mediated by G protein-coupled receptor kinases, such as 
GRK2, which has been recently identifi ed as a key onco-modulator node 
in breast tumorigenesis. Enhanced GRK2 levels in breast cancer cells 
foster EGF-dependent proliferation and survival cascades and favor tumor 
growth in vivo. Our aim is to investigate the potential crosstalk among 
CXCR4, GRK2 and EGFR cascades within the tumor microenvironment.

Flow cytometry analysis of MDA-MB-361, MCF7 and other breast cancer 
cell lines showed high proportion of internalized receptors, and sorting 
of MDA-MB-361 cells by CXCR4 surface levels pointed to distinct 
subpopulations with varying levels of surface CXCR4. We verifi ed that EGF 
activates ERK1/2 more potently than CXCL12 in both MDA-MB-361 and 
MCF7 cell lines, and that GRK2 activity decreases CXCL12-mediated ERK 
stimulation, whereas potentiates EGF-mediated signaling in both cell types. 
In MDA-MB-361, but not in MCF7 cells, co-stimulation with both ligands 
leads to a potent synergistic activation of ERK1/2. Such synergistic eff ect 
was lost upon GRK2 inhibitionpointing to a complex, cell-type specifi c 
role for GRK2 in the cross-talk of CXCR4 and EGFR signaling in certain 
contexts, possibly depending on the relative expression of CXCR4, EGFR, 
GRK2 and GRK2-interacting partnersand on the tumor microenvironment.
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The role of P2X7 receptor in NLRP3 
inflammasome activation by lipin-2
María A. Balboa
(IBGM-CSIC, CIBERDEM), Valladolid, ES

Mutations in LPIN2 produce in humans a disease known as Majeed 
Syndrome, whose clinical manifestations are ameliorated by strategies 
that block IL-1b or its receptor. However the role of lipin-2 during IL-1b 
production remains elusive. We show here that lipin-2 controls excessive 
IL-1b formation in primary human and mouse macrophages by several 
mechanisms that include activation of the infl ammasome NLRP3. Lipin-2 
regulates MAPK activation which mediates synthesis of pro-IL-1b during 
infl ammasome priming. Lipin-2 also inhibits the activation and sensitization 
of the purinergic receptor P2X7 and K+ effl  ux, ASC oligomerization and 
caspase-1 processing, key events during infl ammasome activation. Reduced 
levels of lipin-2 in macrophages lead to a decrease in cellular cholesterol 
levels. In fact, restoration of cholesterol concentrations in cells lacking 
lipin-2 decreases ion currents through the P2X7 receptor, and downstream 
events that drive IL-1b production. Furthermore, lipin-2-defi cient mice 
exhibit increased sensitivity to high LPS doses. Collectively, our results 
unveil lipin-2 as a critical player in the negative regulation of NLRP3 
infl ammasome.

This work was supported by the Spanish Ministry of Economy and 
Competitiveness (grants SAF2013-48201-R and BFU2013-45867-R), 
Instituto de Salud Carlos III (RIC, RD12/0042/0006, Red Heracles) and 
the Regional Government of Castile and Leon (BIO/VA22/15).
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Understanding toxicity of the Ppz1 protein 
phosphatase overexpression in S. cerevisiae
Carlos Alberto Calafí Pascual, María López-Malo, Chunyi Zhang, 
Joaquín Ariño, Antonio Casamayor
Institut de Biotecnologia i Biomedicina (UAB), Cerdanyola del 
Vallès, ES

Yeast Ppz1 is a type 1-like protein phosphatase that has no homologues 
in multicellular organisms, although similar proteins do exist in fungi, 
including pathogenic ones. In S. cerevisiae this phosphatase is involved 
in the regulation of cation homeostasis, with impact in diverse relevant 
functions such as the maintenance of cell wall integrity, translation 
fi delity or cell-cycle regulation. It has recently been reported that, when 
overexpressed, Ppz1 is the most toxic protein in budding yeast, pointing 
to the possibility that deregulation of Ppz1 activity in pathogenic fungi 
could become a antifungal drug target. We have demonstrated that 
Ppz1 toxicity derives from its phosphatase activity and is aggravated in 
less preferred carbon sources or under limiting glucose conditions. To 



173

Barcelona 2017  Posters

investigate the molecular basis of this toxicity, we screened for high-copy 
number suppressors of the growth defect phenotype induced by Ppz1 
overexpression. The screen revealed 9 suppressor genes that we can 
divide into three groups: sporulation-related (SPO20, SWM1), involved 
in ribosome biogenesis (DOT6, NOC2) and ribosomal proteins (RPS6A, 
RPS15, RPL37A, RPL37B, RPP2A). Since 7 out of 9 suppressor genes are 
related with ribosomal function, polysome profi ling studies were carried out.
These experiments showed a dramatic reduction in polysome content in 
cells overexpressing Ppz1. Taking together, our results suggest that the 
excess of Ppz1 might directly or indirectly aff ect the yeast translation 
process. Further analyses will reveal the specifi c substrates and role of 
Ppz1 in this important cellular process.

Funded by grant BFU2014-54591-C2-1-P. C.C. was supported by a 
BES-2015-072658 fellowship (MINECO).

P19-40

Understanding the phosphoregulation of Ppz1
Diego Velázquez1, Joaquín Ariño2

1Universitat Autònoma de Barcelona IBB (Institut de Biotecnologia 
i Biomedicina), Sabadell, ES, 2Universitat Autónoma de Barcelona 
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The Ser/Thr protein phosphatase (PPase) Ppz1 plays a relevant role in 
monovalent cation homeostasis by controlling the infl ux of potassium and 
the effl  ux of sodium in yeast cells[1]. This enzyme is found only in fungi, 
including the pathogenic ones, and there is some evidence suggesting that 
it might represent an interesting antifungal target. Ppz1 is regulated in vivo 
by two subunits, namely Hal3 and Vhs3[2,3], which bind to the C-terminal, 
catalytic moiety of the PPase and inhibit its activity. Ppz1 activity in the 
cell must be fi nely tuned, since high levels of Ppz1 are deleterious for the 
cell[2,4,5] and, in fact, Ppz1 has been identifi ed as the most toxic protein in 
budding yeast[6]. Early work demonstrated that Ppz1 can be phosphorylated 
in vitro by diverse protein kinases[7] and several global phosphoproteomic 
analyses indicate multiple phosphorylation in vivo (>25 sites) under 
standard growth conditions.
Therefore, it is not unlikely that phospho-dephosphorylation mechanisms 
could be involved in the regulation of Ppz1 activity. This could be by directly 
aff ecting PPase activity or, indirectly, by altering binding to its negative 
regulatory subunits (examples of the latter are established for other related 
mammalian PPases). Such modifi cations in the phosphorylation state could 
respond to specifi c changes in the environment challenging monovalent cation 
homeostasis, such as potassium deprivation or exposure to salt (Na+) stress.
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STX1A signaling pathway characterization 
in different breast cancer subtypes
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Breast cancer (BC) is the most prevalent cancer in women. It can be 
classifi ed into 4 subtypes according to their gene expression signature, 
each one characterized by its aggressiveness and treatment approach. 
It is accepted today that the tumour microenvironment can regulate BC 
initiation and progression.
We propose that the neuroendocrine system can regulate cancer progression 
and metastasis development. Recently, we have identifi ed 6 nervous 
system related genes diff erentially expressed in BC subtypes. Among them, 
Syntaxin-1A (STX1A) is up-regulated in luminal B and ErbB2-enriched 
tumours, and its expression signifi cantly correlates with a shorter overall 
survival and metastasis free survival. Therefore, we hypothesized that 
STX1A regulates luminal B and ErbB2 enriched tumours progression.
To test this, we have characterized STX1A pathway in a panel of BC 
cells. Our results showed that STX1A is overexpressed in luminal B and 
ErbB2-enriched cell lines at protein and mRNA level, as we have seen 
in patient’s database. Moreover, we have analysed STX1A expression in 
a cell line that was derived from lung or brain metastasis and we have 
discovered that the cells that have migrated to the brain or to the lung have 
increased its STX1A expression in comparison to the parentals. To further 
investigate STX1A role in breast cancer, we have downregulated STX1A 
by siRNA and we have seen a downregulation of epithelial to mesenchymal 
markers, such as Twist 1, indicating a possible role of STX1A in tumour 
cell migration and metastasis.
In conclusion, we propose that STX1A could be used as a patient’s 
prognostic biomarker and as a target for future therapies in luminal B and 
ErbB2-enriched subtypes.

P19-42

Understanding microenvironment contribution 
in ductal carcinoma in situ transition to 
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Breast cancer is thought to arise from the linear evolution that begins in 
the ductal carcinoma in situ (DCIS) as a non-obligate precursor of the 
invasive phase (IDC). Therefore, the challenge in the clinical control of 
the DCIS is to identify the individual patient risk to develop IDC and apply 
an adequate treatment and/or follow up. Moreover, microenvironmental 
factors including neuronal factors have been related to the initiation and 
progression of breast cancer. For this reason, we are studying how some 
factors related to the nervous system, and previously related to cancer 
progression as well, such as netrin (NTN1), semaphorin 3F (SEMA3F) 
and nerve growth factor receptor (NGFR) could infl uence the transition 
from DCIS to IDC. For this purpose we used a breast cancer progression 
to invasiveness in vitro model using MCF10A as healthy cell line, 
MCF10DCIS as mild-aggressive/ DCIS cell line and MCF10A-T as 
invasive/IDC cell line. Our results showed that NTN1 and its receptor 
UNC5A are upregulated in MCF10DCIS and inhibited in MCF10AT both 
at the genetic and protein level. Furthermore, in our model SEMA3F as 
well as its receptors, NRP1 and NRP2, are downregulated in MCF10DCIS. 
Finally, NGFR is upregulated in MCF10DCIS and downregulated in 
MCF10AT.
In conclusion, our results suggest that NTN1 via its receptor UNC5A 
and NGFR could be negative regulators of the progression to IDC in our 
model. Moreover, SEMA3F and its receptors NRP1 and NRP2 could be 
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pro-invasive elements in the transition of DCIS to IDC and indicators of 
poor prognosis. All these results will contribute to a better knowledge of 
the DCIS phase in breast cancer, to describe new therapeutical approaches 
and also to classify the tendency to progress to IDC of each DCIS lesion.
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NRP2-SEMA3s-PLXNs axis regulates 
the dormancy state of disseminated tumour 
cells and metastasis progression in breast 
and head and neck cancer
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Mario Mancino3, Patricia Fernández-Nogueira1, Gemma Fuster1, 
Pere Gascón1, Paloma Bragado1
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Metastasis is the major cause of death associated with solid tumours despite 
the improvement in tumour detection and therapies. Metastasis derives 
from disseminated tumour cells (DTCs) that remain occult in a dormant 
state before reactivating and growing in a permissive microenvironment. 
DTCs are resistant to current therapies and their presence in bone marrow is 
associated with higher risk of relapse. Therefore, understanding the biology 
of DTCs is essential to develop better anti-metastatic therapies. Tumour 
microenvironment regulates tumour progression and our previous studies 
have shown that stromal factors such as TGFβ1 can reactivate dormant 
DTCs and promote metastasis. The neuropilin family (NRP1 and NRP2) 
regulates tumour formation and progression being coreceptors for class 3 
semaphorins (SEMA3s) and participating in TGFβ signalling. Moreover, 
they are important players in many of the cellular processes that regulate 
DTCs fate at target organs, such as angiogenesis. Hence, we hypothesize 
that NRPs, semaphorins and plexins might also infl uence DTCs behaviour 
and metastasis formation.
Our results have shown that dormant cells overexpress SEMA3A, 3F and 
3C and plexin A3 and A2 whereas they down-regulate NRP2, NRP1 and 
PLXND1. In addition, high expression of NRP2 correlates with worse 
prognosis and treatment with the pro-tumoral factor TGFβ1 upregulates 
NRP2 expression post-transcriptionally in proliferative tumour cells. 
Finally, treatment with SEMA3A inhibits tumour growth and tumour cell 
dissemination to the liver. Therefore, we propose that NRP2 through the 
binding of SEMA3s and their receptors the Plexins (PLXNs) plays and 
important role in remodelling the microenvironment and regulating the 
dormant state of DTCs and the metastasis.
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On the differential expression of protein kinase 
CK2 depending on proliferative status of GL261 
cultured cells: possible relevance of CK2α’ 
content in glioblastoma therapy
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Glioblastoma (GB) is the most prevalent malignant primary brain tumor 
in adults with a poor prognosis even after aggressive therapy. Protein 
kinase CK2 is a tetrameric, ubiquitously expressed serine threonine kinase, 
consisting of two catalytic subunits (2α/αα’’/2α’’) and two regulatory 
subunits (2β). CK2 is upregulated in several types of cancer, including GB. 

However, little is known about the role of the diff erent catalytic subunits 
subtypes in CK2 activity regulation.
The murine glioma cell line GL261 was used in this study. The 
expression of α, α’’, and β CK2 subunits was assessed by Western blot 
in exponentially growing (exponential phase, EP) and partially growth 
arrested (postconfl uent phase, PCP) GL261 cells in culture, and also in 
GL261 established tumors in C57/BL6 immunocompetent mice. To certify 
the diff erential proliferation rate of EP, PCP cells and GL261 tumors, cyclin 
D1 expression was also evaluated. Furthermore, CK2 activity was assessed 
through the phosphorylation status of the CK2 specifi c site Serine129 of 
Akt1 in EP and PCP GL261 cells.
We found that CK2α’’ content diff ers along the growth curve of GL261 
cells, whereas CK2α and CK2β expression remained essentially unchanged. 
This variation suggests a relationship between the rate of cell proliferation 
and CK2α’’. Furthermore, a marked decrease in CK2 activity in slowly 
proliferating (PCP) GL261 cells was observed.
Finally, regarding CK2α’’ content in orthotopic GL261 established murine 
tumors, the value detected was intermediate between those found in 
cultured cells in EP or PCP phase, refl ecting the heterogeneous nature of 
GL261 tumors growing in vivo. Further work will be needed in order to 
evaluate the potential of CK2α’’ as a specifi c target in cancer treatment.
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cell carcinomas
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GRK2 emerges as a key signaling node able to integrate diff erent signaling 
pathways involved in cancer progression in a tumor and cell-type specifi c 
way (Nogués et al., 2017). Our results show that this kinase may play an 
inhibitory role in the progression of Squamous Cell Carcinomas (SCC). 
GRK2 protein expression is clearly reduced on the invasive front of 
skin SCC and on undiff erentiated, high-grade SCC tumors of human 
stratifi ed epithelia. Interestingly, Kaplan-Meier analysis generated from 
diff erent datasets of those tumors indicate that patients with low levels of 
mRNA expression of the GRK2 gene (ADRBK1) are prone to increased 
recurrence and metastasis, suggesting that GRK2 downmodulation might 
favor SCC tumor progression. GRK2 gene expression is signifi cantly 
lower in SCC cell lines with a mesenchymal phenotype compared to those 
with an epithelial phenotype. In contrast, the expression of Snail1 (SNAI1 
gene), a transcription factor known to be a key Epithelial-Mesenchymal 
Transition (EMT) inducer and to be present at the invasive front and the 
periphery of diff erent types of human SCC, displayed the reverse trend, 
suggesting a functional antagonism between both proteins. Consistently, 
we fi nd that GRK2 overexpression counteracts the mesenchymal 
phenotype induced by Snail1 in epithelial cells, and that GRK2 directly 
interacts and phosphorylates Snail1, thus attenuating its functionality. 
Importantly, downregulation of endogenous GRK2 expression in head and 
neck carcinoma cells is suffi  cient to trigger EMT features and to foster 
a motile and invasive phenotype, suggesting that the downregulation of 
GRK2 observed in clinical samples might contribute to tumor malignancy. 
Furthermore, induced GRK2 ablation in mice promotes skin hyperplasia 
and proliferation, induces spontaneous papillomas in the tongue and makes 
animals more sensitive to oral carcinogens. Overall, these data suggest that 
GRK2 expression levels play an important role in the control of epidermal 
cell proliferation and diff erentiation in vivo, and that GRK2 downregulation 
favors the development of tumoral features in stratifi ed epithelia.
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Background: Autophagy dysregulation and mitochondrial DNA (mtDNA) 
alterations are common events in several liver diseases, including 
hepatocellular carcinoma. A cause-eff ect relationship between both 
alterations has been suggested.
Aim: To study autophagy status in rat liver with mtDNA depletion induced 
by the administration of the nucleoside analogue, zidovudine (AZT), in the 
drinking water for 35 days.
Results: AZT at dose of 1 mg/mL, but not 0.5 mg/mL, decreased mtDNA 
levels and the protein levels of mtDNA-encoded cytochrome c oxidase I in 
rat liver and other tissues (gastrocnemius muscle = heart > liver = kidney > 
brain), without change in these of the nuclear-encoded cytochrome c oxidase 
IV. Although serum biomarkers of liver and renal toxicity were not altered, 
autophagy in the liver of AZT-treated rats was dysregulated. Autophagy 
related genes Atg5 and Atg7, were unchanged, but pro-autophagy factors 
AMPK and Beclin-1 were decreased, whereas the negative autophagy 
regulators AKT, mTOR and Bcl-2 were increased. These fi ndings 
suggested autophagy inhibition. Moreover, increases of autophagosome 
(LC3-II) and decreases of lysosome (LAMP2) abundance markers were 
found, indicating impaired autophagosome degradation, which resulted in 
accumulation of p62, a protein that is selectively degraded by autophagy. 
This led to inhibition of the degradation of the transcription factor Nrf2. 
Consistently, in the liver of AZT-treated rats, Nrf2 was accumulated and 
activated, as indicated the upregulation of antioxidant target genes Nqo1 
and Hmox1.
Conclusion: mtDNA depletion in the liver of rats induced: i) impaired 
autophagy activation; ii) decreased autophagosome degradation; and 
iii) autophagosome accumulation. Overall, altered autophagy may favor 
hepatocarcinogenesis.
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Deciphering the molecular signaling that confers 
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Oxygen and nutrient deprivation (ischemia) induces cardiomyocyte 
death following coronary artery occlusion. Cardiac fi broblasts (CF) 
are more resistant to ischemia than cardiomyocytes, and synthesize 
the extracellular matrix contributing to generate the scar. The extent 
of the scar infl uences post-ischemic heart remodeling and function, 
pointing to CF as potential targets for treating ischemia-induced heart 
failure. We previously found that CF are more resistant than other 
fi broblasts to ischemia, involving high expression of the anti-apoptotic 

gene Bcl-2 and better maintenance of mitochondrial integrity. We 
wanted to further characterize the molecular events allowing CF to 
survive to ischemia. Because autophagy is regulated by Bcl-2 and can 
render energy through the recycling of subcellular components, we 
characterized autophagy signaling and activity in rat cardiac, lung and 
dermal fi broblasts in control and ischemic conditions. Analysis of the 
abundance of autophagy-related genes showed that the expression of 
BCL2 Interacting Protein-3 (Bnip3) was induced in all the fi broblasts 
during ischemia but was only sustained in CF. In addition to promote 
mitochondria autophagy, Bnip3 is also known to be involved in the 
induction of apoptosis. Nevertheless, caspase-3 was not activated in CF, 
contrary to what occurred in other fi broblasts. However, interrupting 
autophagy did not reduce CF survival during ischemia. Surprisingly, 
CF had high levels of reactive oxygen species (ROS) in normoxia and 
they were reduced during ischemia, while ROS abundance increased 
in ischemic lung and dermal fi broblasts. Our results show that together 
with Bcl-2, Bnip3 and ROS metabolism contribute to CF resistance to 
ischemia.
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The AMPK activator metformin negatively affects 
human spermatozoa motility
Violeta Calle Guisado, Lauro González Fernández, Luis Jesús García 
Marín, María Julia Bragado González
Universidad de Extremadura, Cáceres, ES

Metformin (Metf) is a compound isolated from Galega offi  cinalis that 
belongs to the biguanide family molecules. Metf is an oral drug to treat 
diabetes mellitus type 2, and its benefi cial clinical eff ects may also 
include anti-infl ammatory and anti-cancer actions. In somatic cells Metf 
is a well-known activator of the AMP-activated protein kinase (AMPK), a 
kinase implicated in the regulation of lipid and glucose metabolism.
As we have recently identifi ed AMPK protein in human spermatozoa, our 
aim is to investigate the eff ects of metformin in key functional processes of 
human spermatozoa: motility, viability, mitochondrial membrane potential 
(MMP) and anion superoxide production.
Human sperm motility was analysed using the ISAS® computer program 
after incubation of spermatozoa for 8h in the presence or absence of Metf 
(10 mM) or rotenone (10 μM), an inhibitor of mitochondrial respiratory 
chain. Sperm viability, mitochondrial membrane potential (MMP) and 
anion superoxide production were analysed by fl ow cytometry.
Results show that Metf treatment does not aff ect sperm viability, MMP or 
anion superoxide production. However, treatment of human spermatozoa 
with Metf signifi cantly (p<0.05) reduces both, the percentage of motile 
spermatozoa (50.5 ± 2.8% vs. 29.8 ± 3.3% mean ± SEM) and the 
percentage of rapid spermatozoa exhibiting progressive motility (43.4 
± 3.9% vs. 23.2 ± 3.1%). No statistical diff erences were found between 
Metf and rotenone eff ects in any sperm parameters analysed. In summary, 
similarly to the inhibitor of mitochondrial complex I, rotenone, metformin 
treatment decreases the motility of human spermatozoa.
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The G protein-coupled receptor (GPCR) kinase, GRK2 is a ubiquitous 
protein involved in the desensitization of manifold GPCRs. However, 
GRK2 can also contribute to signal propagation events owing to its 
kinase activity towards non-GPCR substrates, and its function as a 
signal-regulated adaptor scaff old. Thus, GRK2 deregulation may have a 
broad impact on cellular biology and disease progression.
We have recently described the overexpression of GRK2 in wild type 
p53-positive breast tumors, and also characterized the role of GRK2 
in fueling anchorage-independent growth and survival of tumor cells. 
Interestingly, concurrent to the enhanced levels of GRK2 protein 
in breast patients and animal models is the increased expression of 
the proto-oncogen MDM2. This E3 ubiquitin ligase is essential in 
breast tumor transformation by means of reducing the expression and 
tumor-suppressor activity of p53. Mdm2 is also involved in cellular 
survival, invasiveness and proliferation through the modulation of 
additional targets via ubiquitination, protein-protein interactions or 
RNA regulation. We had identifi ed that GRK2 reinforces the Mdm2 
functionality in normal and stressed cellular conditions. Protein stability 
of Mdm2 and expression levels are increased by GRK2 in a kinase 
activity-independent manner. Moreover, GRK2-phosphorylated Mdm2 
displays increased ubiquitin-ligase activity towards p53 and reduced 
sensitivity to small molecule ligase inhibitors that reactivate wild-type 
p53. Furthermore, phosphorylation by GRK2 is also involved in several 
p53-independent functions of the ligase related to the DNA damage 
response and genomic instability. Collectively, our data points that the 
regulation of Mdm2 by GRK2 might be critical in several aspects of 
breast tumour progression.
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The Ca+2 and calmodulin-dependent calcineurin (CN, also known as 
PPP3) is a highly conserved serine/threonine phosphatase that plays a 
crucial role in several cellular processes. Active CN dephosphorylates 
the members of the NFATc transcription factors, which then translocate 
to the nucleus where, in cooperation with other transcription factors, 
they trigger transcription of several gene programs including T cell 
development, but also migration and invasion of tumor cells. CN is 
the target of the immunosuppressant drugs cyclosporine A (CsA) and 
tacrolimus (FK506). However, treatment with these drugs is associated 
to severe side-eff ects, probably due to inhibition of CN phosphatase 
activity towards all its substrates. Thus, there is a need to identify new 
drugs that specifi cally inhibit CN-NFATc signaling. We have carried 
out a pharmacophore-based virtual screening of a ligand dataset of ~5.5 
million commercially available “lead-like” non-peptidic compounds. 
Thirty-two of them mimic the PxIxIT motif of CN interactors but 
only four successfully compete with NFATc for CN interaction. These 
compounds do not interfere with general CN phosphatase activity, and 
strongly inhibit NFATc-dependent transcription, COX2 production in 
human MDA-MB-231 and mouse 4T1 triple negative breast cancer 
(TNBC) cell lines, revealing their therapeutic potential as specifi c 
inhibitors of CN-NFATc signaling. Next, we have determined the 
compound with highest affi  nity to CN, by Biacore Surface Plasmon 

resonance, and with the highest inhibitory potential towards CN-NFATc 
signaling. The therapeutic effi  cacy of this compound will be tested in an 
orthotopic mouse model of TNBC.
Future cancer therapy targeting specifi cally CN-NFATc signaling is likely 
a promising strategy to suppress tumorigenesis.

P19r-51

Paralog mitochondrial nucleases ExoG and 
EndoG have similar roles in cell proliferation 
but divergent distribution and different impact 
on apoptosis
Gisel Barés, Natividad Blasco, Aida Beà, Cristina Girón, 
Marta Llovera, Daniel Sanchis
Cell Signaling and Apoptosis group, Universitat de Lleida - Lleida 
Institute for Biomedical Research (IRBLleida), Lleida, ES

Mitochondria are a source of retrograde signals to the nucleus 
infl uencing many aspects of cell biology. Reactive oxygen species 
(ROS) generated by the activity of the mitochondrial respiratory chain 
are one of these signals regulating cell proliferation, diff erentiation and 
growth. During cell stress, mitochondria also release several molecules 
involved in the death process such as cytochrome c and the nuclease 
EndoG. Our previous work showed that EndoG is released from 
ischemic cardiomyocyte mitochondria to degrade the nuclear DNA, 
but also infl uences ROS production and ROS-dependent cardiomyocyte 
growth in normal conditions. Others have shown that the mitochondrial 
nuclease ExoG has similar eff ects on ROS production and cell growth. 
EndoG and ExoG have probably evolved from, and unite the enzymatic 
activities of, a common ancestor Nuc1 (yeast), prompting to speculate 
that they could act together in mammal cells. We aimed at investigating 
this possibility.
Our results showed that knockdown of either nuclease increased ROS 
abundance and reduced cell proliferation in cell lines. However, ExoG and 
EndoG have divergent tissue expression. EndoG is highly expressed in the 
heart, while ExoG is most abundant in the brain. Within the heart, EndoG is 
more abundant in myocytes than in fi broblasts, while in the brain it is more 
abundant in glia than in neurons. On the opposite, ExoG is abundant in 
cardiac fi broblasts and neurons and is expressed at low levels in myocytes 
and glia. In ischemic myocytes, EndoG, but not ExoG, is released from 
mitochondria inducing DNA degradation. These results suggest that the 
mitochondrial nucleases ExoG and EndoG have only partially overlapping 
functions and work in a cell-specifi c manner.

P19-52

Inhibition of the pro-inflammatory c-Jun 
N-terminal kinase (JNK) pathway by LXR ligands
Daniela J. Díaz-Catalán1, Kader Cavusoglu1, Carles Bayod1, Annabel 
F. Valledor2, Carme Caelles1

1Department of Biochemistry and Physiology, School of Pharmacy 
and Food Sciences, University of Barcelona, Institute of 
Biomedicine of the University of Barcelona (IBUB), Barcelona, ES, 
2Department of Cell Biology, Physiology and Immunology, Faculty of 
Biology, University of Barcelona, Barcelona, ES

Metabolic diseases, such as obesity and type 2 diabetes, are associated with 
accumulation of lipid metabolites in non-adipose tissues, high circulating 
levels of infl ammatory cytokines and infi ltration of macrophages into 
metabolic tissues. At molecular level, several pro-infl ammatory pathways, 
such as the c-Jun N-terminal kinase (JNK) cascade, become persistently 
activated and responsible for the development of insulin resistance, a 
condition that negatively aff ects glucose and lipid homeostasis. Nuclear 
receptors encompass a large family of ligand-regulated transcriptional 
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regulators. In particular, the subfamilies of the liver X receptors (LXRs) and 
the peroxisome proliferator-activated receptors (PPARs) are involved in the 
regulation of metabolism as well as the infl ammatory response, and therefore, 
potential targets for pharmacological intervention of metabolic diseases. In 
this regard, we have previously shown that the PPARγ ligands with insulin 
sensitizing and anti-infl ammatory activities, the thiazolidinediones, exert 
their pharmacological actions through the inhibition of the JNK pathway. 
We have extended our studies to the LXR ligands, and observed that in bone 
marrow derived macrophages they may effi  ciently inhibit the JNK pathway 
in a LXR-dependent and -independent manner.

P19-53

A novel H-Ferritin signaling receptor that 
activates NLRP3 inflammasome-induced 
inflammation in hepatic stellate cells
Manuel Alejandro Fernández Rojo1, Anita Burgess2, Diem 
Hoang-Le2, Amber Glanfi eld2, Sujeevi Narawatna3, Geoffrey Gobert3, 
Maria P. Ikonomopoulou4, Grant A. Ramm2

1The Hepatic Regenerative Medicine Group, Madrid Institute for 
Advanced Studies (IMDEA) in Food, CEI UAM CSIC, Madrid, ES; 
The Hepatic Fibrosis Group, QIMR Berghofer MRI, Brisbane, AU, 
2The Hepatic Fibrosis Group, QIMR Berghofer MRI, Brisbane, AU, 
3The Molecular Parasitology Group, QIMR Berghofer MRI, Brisbane, 
AU, 4The Translational Venomics Project, Madrid Institute for 
Advanced Studies (IMDEA) in Food, CEI UAM CSIC, Madrid, ES; 
The Human Immunity Group, QIMR Berghofer MRI, Brisbane, ES

Introduction: Hepatic stellate cells (HSCs) are responsible for driving 
liver fi brosis and infl ammation while elevated serum ferritin levels act 
as an indicator of disease severity in chronic liver disease. We previously 
demonstrated that H-ferritin (FTH1) signalling in HSC contributes to 
hepatic infl ammation. The signalling receptor responsible for the eff ect of 
FTH1 on HSC-induced infl ammation remains unknown.
Aims: To characterize the FTH1 receptor and underlying molecular 
mechanisms involved in proinfl ammatory cytokine secretion in HSCs.
Methods: To identify the FTH1 receptor, primary rat HSCs were exposed 
to FTH1 (10 nM, 2 h) and subjected to immunoprecipitation and mass 
spectrometry analysis of FTH1-binding proteins. Among the numerous 
proteins identifi ed, validation of potential FTH1 receptor candidates 
included analysis of IL-1β mRNA/protein expression by qPCR/Western 
blot following i) gain- and loss-of function experiments; and ii) disruption 
of plasma membrane-endocytic signaling/traffi  cking pathways using 
specifi c inhibitors (i.e., PitStop, dyngo), iii) reciprocal regulation between 
FTH1-signalling and the infl ammasome; and iv) determination of the 
FTH1 impact on proinfl ammatory cytokine synthesis in liver tissue ex vivo.
Results: This studyrevealed ICAM-1 (Prov. patent No. 2017901713) 
as a novel H-Ferritin signaling receptor candidate in HSCs. ICAM1 
knock-down and overexpression in primary rat HSCs inhibited by 60% 
(p=0.00021) and exacerbated by 70% (p=0.028) FTH1-induced IL-1β 
mRNA expression in HSC, respectively. This involved activation of 
NLRP-associated infl ammasome activation and Caspase-1 and secretion 
of active IL-1β. For this, FTH1 induces NLRP3, but not NLRP1, protein 
levels, in a ICAM-1 and clathrin-coated pit endocytosis-dependent manner. 
Finally, as a proof of concept, we show that FTH1 stimulates IL-1β mRNA 
expression (~3 fold; p=0.033) in liver tissue slices and has the ability to 
infl uence liver tissue infl ammation.
Conclusion: ICAM-1 is a novel FTH1 receptor, that in a clathrin-coated pit 
endocytosis-dependent manner, transduce FTH1-induced proinfl ammatory 
signaling, infl ammasome activation and IL-1β secretion in HSCs. 
Therefore, this study unravels FTH1-induced signaling via ICAM-1 in 
HSCs as a unique molecular mechanism for the promotion of hepatic 
infl ammation in chronic liver disease.

P19-54

Central leptin protects the heart from lipotoxicity 
by selectively increasing PPARβ/δ in rats with 
normal leptin sensitivity
Blanca María Rubio Muñoz1, Lorena Mazuecos1, Cristina Pintado2, 
Alejandro Fernández1, Cristina Mora1, Virginia lópez1, Carmen 
Arribas2, Nilda Gallardo1, Antonio Andrés1

1UCLM,Biochemistry/Fac.Chemistry, Ciudad Real, ES, 
2UCLM,Biochemistry/Fac.Environmental Sciences and Biochemistry, 
Ciudad Real, ES

Recent evidences have shown that central and/or peripheral leptin 
infusion is required to reverse cardiac steatosis in obese leptin-defi cient 
(ob/ob) mice. However, the mechanism by which leptin regulates lipid 
accumulation in cardiac tissue remains unknown. Here we analyzed the 
eff ects of intracerebroventricular leptin infusion for 7 days (0.2 μg/day) 
on cardiac lipid metabolism in 3-month-old Wistar rats with normal leptin 
sensitivity. Thus, we analyze the fatty oxidation rates and the expression of 
key enzymes and proteins involved in cardiac lipid metabolism. In addition, 
we examined the eff ects of the pharmacological inhibition of PPARβ/δ 
with the specifi c antagonist GSK0660 in leptin infused rats. Central leptin 
infusion markedly decreased TAG levels in cardiac tissue accompanied 
by the selective up-regulation of gene and protein expression of PPARβ/δ, 
without infl uence on PPARα protein levels, while no signifi cant changes 
were observed in vehicle-infused pair-fed (PF) rats or in leptin infused rats 
treated with the specifi c antagonist GSK0660. In addition, although cardiac 
total fatty acid oxidation rates between groups were not signifi cantly 
diff erent, central leptin increased myocardial intracellular lipolysis and 
peroxisomal (CPT1-independent) vs mitochondrial (CPT1-dependent) 
fatty acid oxidation rates, in parallel to the increased expression of ATGL, 
HSL and Acox1. Our fi ndings suggest that central leptin increases medium 
and/or short chain fatty acid availability rates for complete mitochondrial 
oxidation and demonstrate that the selective upregulation of PPARβ/δ 
and the stimulation of peroxisomal fatty acid oxidation contribute to the 
antisteatotic eff ects of central leptin in cardiac tissue independently of its 
eff ects on body weight. These results support a model where PPARβ/δ 
overexpression by central leptin protects the heart from lipotoxicity.

P19m-55

Sam68 is recruited to insulin and leptin receptor 
signaling in granulosa cells, and Sam68 
expression is inhibited in granulosa from women 
with polycystic ovary síndrome
Teresa Vilariño-García1, Antonio Pérez-Pérez1, Esther Santamaría-López2, 
Nicolás Prados-Nodd2, Manuel Fernández-Sánchez2, Victor 
Sánchez-Margalet3

1Virgen Macarena University Hospital, University of Seville, Seville, 
ES, 2Instituto Valenciano de Infertilidad (IVI), Seville, ES, 3Virgen 
Macarena University Hospital, Seville, ES

Introduction: Sam68, an RNA-binding protein involved in signal 
transduction, is expressed in granulosa cells. Females of knockout mice for 
Sam68 are subfertile and have impaired ovulation. In our group, we have 
found that Sam68 could be recruited by the Insulin and Leptin receptors in 
diff erent systems. In addition, expression of Sam68 is induced by stimulation 
with both Insulin and Leptin. In order to assess the relevance of Sam68 
in the signaling of the Insulin and Leptin receptors in granulosa cells, we 
planned to study he eff ect of either downregulation or overexpression od 
Sam68 in the activation of PI3K and MAPK signaling pathways by Insulin 
or Leptin. We then wanted to check whether Sam68 expression was altered 
in granulosa cells from patients with Polycystic Ovary Syndrome, in which 
both Insulin and Leptin resistance, have previously been observed.
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Materials and Methods: Ģranulosa cells from control (25) and polycystic 
ovary síndrome women (25) were obtined a waste product from follicles 
recollected geting oocytes for in vitro fecundation, after informed consent. 
Downregulation of Sam68 was achieved using siRNA method, and 
Sam68 overexpression was performed using an expression plasmid vector 
containing the Sam68 cDNA, Signaling was studied by immunoblot of the 
phosphorylated proteins. The bands obtained in the blots were scanned and 
analyzed after normalization by the PCBAS 2.0 program. The expression 
level of Sam68 and leptin and insulin receptors were quantifi ed by qPCR 
and confirmed by immunoblot. Statistical significance was assessed 
by analysis of the variance followd by Bonferroni´s post hoc test. P value 
< 0.05 was considered to be statistically signifi cant.
Results: Sam68 down-regulation by Sam68 aiRNA prevents the leptin and 
insulin-dependent activation of PI3K and MAPK pathways in granulosa 
cells, whereas overexpression of Sam68 potentiates the activation pf PI3K 
and MAPK pathways in response to leptin or insulin. Moreover, granulosa 
cells from polycystic ovary síndrome subjects have signifi cant lower 
expression of Sam68 than granulosa cells from control women.
Conclusions: Sam68 is necessary for the activation of leptin and 
insulin signaling in human granulosa cells, and Sam68 expression is 
downregulated in granulosa from polycystic ovary síndrome patients. 
Thus, Sam68 may be an important element in the ovarian insulin and 
leptin resistance, and may mediate the decreased fertility in women with 
polycystic ovary syndrome. Therefore, Sam68 could be considered as a 
new target for therapy.

This work has been funded by ISCIII, project PS12/00117 and PI15/01535, 
supported in part by FEDER Funds.
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GRK2 fosters the ALK1–Smad1/5 signaling 
pathway in angiogenesis
Verónica Rivas1, Carmelo Bernabeu2, Petronila Penela1

1Departamento de Biología Molecular y Centro de Biología 
Molecular “Severo Ochoa”, CSIC-UAM; Instituto de Investigación 
Sanitaria Hospital La Princesa, Madrid, ES, 2Centro de 
Investigaciones Biológicas, CSIC, Madrid, ES

Serine/threonine kinase GRK2 is a key player in promoting 
G-protein-coupled receptor (GPCR) desensitization and the regulation of 
several receptor tyrosine kinases. Moreover, GRK2 is also engaged in the 
modulation of several signaling proteins related to basic cellular processes 
such as cell cycle, cell migration and cell survival. Consistently, systemic 
GRK2 ablation during embryonic development is lethal, and associated 
with severe cardiovascular abnormalities and defective angiogenesis 
which is characterized by an altered pattern of vessel growth and 
maturation. We have previously found that GRK2 is a relevant regulator 
of the endothelial response to diverse angiogenic stimuli by means of 
balancing BMP9 and TGF-β signals conveyed from two type I receptors 
of the TGF-β family, ALK1 and ALK5. Thus, lack of GRK2 results in 
excessive ALK5 signaling but impaired ALK1-dependent Smad1/5 
activation. Interestingly, defective ALK1 signaling by mutations in 
either ALK1 or its co-receptor endoglin causes Hereditary hemorrhagic 
telangiectasia (HHT), a genetic disorder displaying dilated and fragile 
vessels, with direct connections between arteries and veins (arteriovenous 
malformations, AVMs).
Our data demonstrate that GRK2 specifi cally phosphorylates 
endoglinand regulates the ALK1 signaling pathway in a kinase 
activity-dependent manner. Moreover, adult animals depleted of 
GRK2 in the endothelium display vessel enlargement and AVMs in 
gastrointestinal tracts. Overall, our data suggest that GRK2 is an 
important modulator of TGFβ/BMP9 signaling in endothelial cells with 
potential repercussions in several vascular pathologies such as HHT or 
tumoral vascularization.

P19-57

Characterization of the downregulation 
of PKCalpha in MCF7 cells
Emilio M. Serrano-López, Teresa Coronado-Parra, Consuelo 
Marín-Vicente, Sonia Reverte-Ródenas, Juan C. Gómez-Fernández, 
Senena Corbalán-García
Departamento de Bioquímica y Biología Molecular A, Facultad de 
Veterinaria, Regional Campus of International Excellence “Campus 
Mare Nostrum”, Universidad de Murcia, IMIB-Arrixaca, Murcia, ES

PKC (Protein Kinase C) family comprises highly related protein kinases 
that play diff erent roles in many cellular processes such as proliferation, 
survival and cellular diff erentiation. In fact, PKCα has been found 
overexpressed in a wide variety of breast cancer cells.
We have studied the eff ect of downregulating PKCα expression in a breast 
cancer model: MCF-7 cells. The results show the proliferation rate of 
MCF-7 cells was decreased when PKCα was silenced, suggesting that it 
might play a critical role in the progression of the cell cycle. In addition, 
down-regulation of PKCα decreased their migration capacity, indicating 
that PKCα could play diverse roles in the control of the cytoskeleton 
dynamic. Finally, we observed that the apoptosis rate increased when 
PKCα was down regulated, unlike the others one.
On the other hand, we analysed the gene expression profi le of control versus 
downregulated PKCα in this cell line. We could classify genes according 
to their expression levels in upregulated or downregulated using KEGG 
pathways. In this way, we identifi ed gene groups like MAPK and ErbB 
down regulated, while the upregulated genes rendered inositol phosphate 
metabolism and phosphatidylinositol signalling as the most important 
groups. These results indicate that PKCα is directly involved in the 
oncogenic process by controlling key regulatory pathways. Furthermore, 
its downregulation promotes the overexpression of many other proteins 
indicating that PKCα might act as a break to control their activity.

This work was supported by Ministerio de Economía y Competitividad 
(Madrid), Grant [BFU2014-52269-P] co-fi nanced by FEDER and 
Fundación Séneca Región de Murcia 19409/PI/14.
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Inhibition of proteoglycan synthesis counteract 
TGF-β1 induced lung fibrosis
Irfan Shaukat, Lydia Barré, Narayanan Venkatesan, Mohamed 
Ouzzine
University of Lorraine, Vandoeuvre Les Nancy, FR

Transforming growth factor-β1 (TGF-β1) is a major cytokine associated 
with fi brosis and induces excessive deposition of proteoglycans (PGs) 
and collagens in the extracellular matrix (ECM) and transdiff erentiation 
of fi broblast into myofi broblasts. PGs plays an important role in cytokines 
and growth factors signaling, therefore a strategy based on the inhibition of 
PG synthesis might attenuate profi brotic eff ects of TGF-β1 in fi broblasts.
Here, we showed that 4-MU4-deoxy-β-D-xylopyranoside, a competitive 
inhibitor of β4-galactosyltransferase7, inhibited PG synthesis and secretion 
in a dose-dependent manner by decreasing the level of both chondroitin/
dermatan- and heparin-sulfate PG in primary lung fi broblasts. Importantly, 
4-MU4-deoxy-xyloside was able to counteract TGF-β1-induced synthesis 
of PGs, activation of fi broblast proliferation and fi broblast-myofi broblast 
diff erentiation. Mechanistically, 4-MU4-deoxy-xyloside treatment 
inhibited TGF-β1-induced activation of canonical Smads2/3 signaling 
pathway in lung primary fi broblasts. RNA interference against 
β4-galactosyltransferase7 mimicked 4-MU4-deoxy-xyloside eff ects, 
indicating selective inhibition of β4-galactosyltransferase7 by this 
compound. Collectively, this study reveals the anti-fi brotic activity of 
4-MU4-deoxy-xyloside and indicates that inhibition of PG synthesis 
represents a novel strategy that may serve to resolve lung fi brosis.
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Glycogen-induced neurodegeneration
Jordi Duran1, Joan J. Guinovart2
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Glycogen is a branched polymer of glucose that constitutes the sole 
carbohydrate reserve in mammals. It is synthesized by glycogen 
synthase (GS), the only mammalian enzyme able to polymerize 
glucose. Within the brain, glycogen is found mainly in astrocytes, 
while most neurons do not show detectable levels under physiological 
conditions. However, in some diseases, glycogen is abnormally 
accumulated in neurons.
Lafora disease (LD) is a fatal neurodegenerative condition characterized 
by the accumulation of aberrant glycogen in several cell types, including 
neurons. LD is caused by mutations aff ecting two enzymes: malin and 
laforin. Both enzymes interact functionally to promote the degradation 
of GS and its activator Protein Targeting to Glycogen (PTG). The 
causal role of glycogen accumulation in neurodegeneration in LD 
remained controversial, since the malin-laforin complex may have 
additional functions to that of the regulation of glycogen synthesis, such 
as the control of autophagy; in fact, KOs of malin and laforin present 
autophagy impairment.
To study whether the accumulation of glycogen is primarily responsible 
for the neurodegeneration in LD we have generated several mouse 
models with altered capacity to accumulate glycogen in neurons. 
Our fi ndings reveal that glycogen accumulation is indeed responsible 
for the neurodegeneration of the malin KO model, as well as for the 
impaired autophagy. Furthermore we have identifi ed other pathological 
conditions in which glycogen is abnormally accumulated in neurons. 
Our results identify the regulation of glycogen synthesis as a key target 

for the treatment of LD and other diseases that course with neuronal 
glycogen accumulation.

P20-2

Loss of the proteostasis factor AIRAPL 
causes myeloid transformation by deregulating 
IGF-1 signaling
Fernando G. Osorio, Clara Soria-Valles, Olaya 
Santiago-Fernández, José M. P. Freije, Carlos López-Otín
Departamento de Bioquímica y Biología Molecular, Facultad 
de Medicina, Instituto Universitario de Oncología (IUOPA), 
Universidad de Oviedo, Oviedo, ES

Maintenance of protein homeostasis is a key requirement for all organisms 
in order to tolerate environmental stress, and its disruption may trigger 
diff erent pathologies such as cancer and neurodegenerative diseases. 
AIRAPL (arsenite-inducible RNA-associated protein-like protein) plays a 
key role in preserving cellular proteostasis and its defi ciency in C. elegans 
leads to protein aggregation and lifespan reduction.
We have recently developed and characterized AIRAPL-defi cient mice, 
and remarkably found that they show a fully-penetrant myeloproliferative 
neoplastic process early in life.
This process resembles the human myeloproliferative neoplasms (MPNs) 
showing common signs and characteristics, and patients suff ering from 
this syndrome also present a reduction in AIRAPL levels in peripheral 
blood and bone marrow. In this case, neither genetic alterations nor 
epigenetic changes were seen in the gene codifying for AIRAPL, 
but a notable upregulation in miR-125a-3p, which in turn regulates 
the levels of AIRAPL, was detected in these patients. Regarding the 
molecular mechanism, proteomic analyses demonstrated that AIRAPL 
controls the IGF-1 pathway by promoting the ubiquitination and 
degradation of IGF1 receptor (IGF1R) at the endoplasmic reticulum. 
Furthermore, both genetic and pharmacological inhibition of IGF1R 
in AIRAPL-defi cient mice prevented myeloid transformation. Overall, 
these fi ndings demonstrate the antineoplastic role of AIRAPL through 
IGF1R regulation, supporting the existence of a common bond between 
alterations in proteostasis control and oncogenic transformation of 
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Multiplexing NF-κB translocation with 
immunophenotyping and screening of NF-κB 
inhibitors using imaging flow cytometry
Haley R. Pugsley1, Karin Eberhart2, Kamala Tyagarajan3, Peter Rhein2, 
Katherine Gillis3, Sherree Friend1, Phil Morrissey1, Clara Cigni4
1MilliporeSigma, Seattle, US, 2Merck, Darmstadt, DE, 
3MilliporeSigma’, Hayward, US, 4Merck SpA, Milano, IT

Signal transduction pathways regulating innate immune cell activation 
have become very important in the understanding of human health and 
disease. In particular, the activation of the transcription factor NF-κB and 
its translocation from the cytoplasm to the nucleus has become a focal 
point for studying cellular function, signal transduction pathways and 

disease mechanisms. NF-κB controls the expression of pro-infl ammatory 
cytokines, chemokines, and several other proteins that play critical roles in 
controlling infl ammatory processes.
Due to the role of NF-κB in infl ammatory processes, it has become an 
important target in drug discovery and the study of inhibitors of NF-κB 
activity/translocation has gained importance. Current methods to measure 
NF-κB activation that rely on manual microscopy are cumbersome and do 
not permit analysis of translocation events in heterogeneous samples in a 
statistically robust manner. In this study, we demonstrated two examples 
where the use of imaging fl ow cytometry allowed for a rapid and objective 
assessment of NF-κB translocation. NF-κB translocation in subpopulations 
of white blood cells was assessed by multiplexing NF-κB translocation 
with immunophenotyping in whole blood samples. Second, inhibitors of 
NF-κB activation were screened for their ability to prevent the translocation 
of NF-κB to the nucleus.



180

Posters FEBS3+

myeloid cells, paving the way for new therapeutic approaches to fi ght 
these neoplasms.

P20-3

Novel pathways involved in the control 
of survival and death in neuronal ischemic 
tolerance
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Brain preconditioning (PC) refers to a state of transient tolerance against 
a lethal insult that can be evoked by a prior mild event. The endogenous 
molecular mechanisms underlying PC-induced neuroprotection and 
PC-increased brain ischemic tolerance (IT) are still unknown. However, 
several studies suggest that PC promotes the attenuation of cell damage 
pathways, including the apoptotic cell death. In this context, p53 is a 
stress sensor that accumulates during brain ischemia leading to neuronal 
death.
Our work is focused on the study of the role of p53-pathway on 
PC-induced IT. For this purpose, we used a validated model of PC in 
vitro: primary cultured cortical neurons were exposed to low doses of 
N-methyl-D-aspartate (20 μM NMDA; NMDA-PC) for further 2 h either 
prior ischemic insult (PC+OGD) or not (oxygen and glucose deprivation; 
OGD for 90 min). After 4 hours, our results revealed that NMDA-PC 
promotes cell survival through the control of the p53/PUMA/caspase-3 
signaling pathway. Indeed, NMDA-PC increased the murine double 
minute 2 gene (MDM2), the main cellular antagonist of p53, which 
prevented ischemia-induced p53 stabilization and apoptotic neuronal 
death. Pharmacological inhibition of MDM2-p53 interaction in neurons 
abrogated NMDA-PC-induced neuroprotection against ischemia. Finally, 
the relevance of the MDM2-p53 pathway was confi rmed in rat brain using 
an PC model in vivo. The results showed that PC increased MDM2 protein 
levels, promoted p53 destabilization and attenuated ischemia-induced 
cerebral infarction. These fi ndings demonstrate that PC promotes cell 
survival through the control of the p53 signaling pathway against a 
subsequent ischemic insult and poses MDM2 as an essential target in IT.

Funded by grants from the Instituto de Salud Carlos III (Miguel Servet 
I CP0014/00010; RD12/0014/0007); BIO/SA35/15 JCyL and FEDER 
(European regional development fund).
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Protective role of cellular prion protein against 
TNFα-mediated inflammation through TACE 
α-secretase
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Schneider1

1INSERM, UMR-S 1124, Paris, FR, 2AP-HP, INSERM UMR-S 
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Although cellular prion protein PrPC is well known for its implication 
in Transmissible Spongiform Encephalopathies, its functions remain 
elusive. Combining in vitro and in vivo approaches, we here show 
that PrPC displays the intrinsic capacity to protect neuronal cells 
from a pro-infl ammatory TNFα noxious insult. Mechanistically, PrPC 
coupling to the NADPH oxidase-TACE α-secretase signaling pathway 
promotes TACE-mediated cleavage of transmembrane TNFα receptors 
(TNFRs) and the release of soluble TNFR, which limits the sensitivity 
of recipient cells to TNFα. We further show that PrPC expression 
is necessary for TACE α-secretase to stay at the plasma membrane 
in an active state for TNFR shedding. Such PrPC control of TACE 
localization depends on PrPC modulation of β1 integrin signaling and 
downstream activation of ROCK-I and PDK1 kinases. Loss of PrPC 
provokes TACE internalization, which in turn cancels TACE-mediated 
cleavage of TNFR and renders PrPC-depleted neuronal cells as well 
as PrPC knockout mice highly vulnerable to pro-infl ammatory TNFα 
insult. Our work provides the prime evidence that in an infl ammatory 
context PrPC adjusts the response of neuronal cells targeted by TNFα 
through TACE α-secretase. Our data also support the view that 
abnormal TACE traffi  cking and activity in prion diseases originate 
from a loss-of-PrPC cytoprotective function.

P20-5

Centrality in the host-pathogen interactome 
is associated with pathogen fitness during 
infection
Núria Crua Asensio1, Natalia Sánchez de Groot2, 
Marc Torrent Burgas1

1Systems Biology of Infection Lab, Department of Biochemistry 
and Molecular Biology, Universitat Autònoma de Barcelona, 
Cerdanyola del Vallès, ES, 2Gene Function and Evolution Lab, 
Centre for Genomic Regulation (CRG), Barcelona, ES

Highly connected nodes in the protein network of an organism (hubs) tend 
to be essential, which is a property known as the centrality-lethality rule. 
This rule holds for many organisms, both prokaryotes and eukaryotes. 
However, the extension of this rule to infectious organisms such as bacteria 
is not straightforward. Infectious bacteria, in contrast to well-studied 
unicellular eukaryotic organisms (e.g., Saccharomyces cerevisiae) or 
higher multicellular organisms (e.g., Drosophila melanogaster), require 
a host to grow and reproduce in their natural environment. Thus, the 
host imposes the defi nition of essentiality in pathogenic bacteria, and the 
fi tness of a bacterium is directly related to a successful interaction with 
the host. Whether protein connectivity in the host-pathogen interactome is 
related to pathogen fi tness during infection is not known.
To answer this question we examined the topologies of pathogen and 
host-pathogen interactomes and studied how they relate to pathogen fi tness, 
both in vivo (i.e., during infection) and in vitro (i.e, in culture). First, we 
demonstrate that node degree in the host-pathogen interactome for a given 
protein is strongly correlated with its deletion eff ect on pathogen fi tness. 
Second, we show that diff erential eff ects in fi tness observed between in 
vitro and in vivo conditions can be explained by diff erences in protein 
connectivity. Finally, using simulated attacks against the host network, 
we found that pathogens hijack specifi c pathways without completely 
disrupting its integrity. We hypothesize that pathogen proteins evolved to 
accurately rewire essential interactions in order to survive and proliferate 
without causing a catastrophic failure of the host cell metabolism.
Overall, our results demonstrate that the host-pathogen interactome is a 
complex self-contained network of interactions dominated by relevant 
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hubs with the greatest contributions to infection fi tness. Our results 
indicate that strategic protein-protein interactions in the host-pathogen 
interactome should be explored as putative drug targets that may lay the 
foundation for a new class of antimicrobials.

References
[1] Crua Asensio, N. et al. “Centrality in the host–pathogen interactome 
is associated with pathogen fi tness during infection”. Nat. Commun. 8, 
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In the heart of biochemistry: 
where metabolism and cardiac function 
interact to preserve cardiac health
Anna Planavila, Celia Rupérez, Gemma Ferrer-Curriu, 
Francesc Villarroya
University of Barcelona, Barcelona, ES

Although a considerable eff ort has been devoted to improve 
therapy, heart failure remains a critical health problem; thus, the 
identifi cation of underlying molecular mechanisms is crucially 
important for improving the effi  cacy of therapeutic strategies. 
Experimental data suggest that control of metabolic pathways is 
involved in the pathophysiology of cardiac hypertrophy and failure 
by modulation of crucial cellular processes. Hypertrophy is one 
of the main ways in which cardiomyocytes respond to mechanical 
and neurohormonal stimuli and is characterized by a shift in the 
source of energy from fatty acids to glucose. Therefore the study 
of the mechanisms controlling metabolism in the heart represents a 
major challenge for the future in terms of therapeutic applications 
to treat cardiac hypertrophy and failure. The genes involved in the 
transport and metabolism of fatty acids and glucose are under the 
transcriptional control of nuclear hormone receptors, specifi cally the 
peroxisome proliferator-activated receptors (PPARs). In addition, 
other factors related to PPARs have been recently involved in the 
control of cardiac energy metabolism during the development of 
cardiac diseases such as the deacetylase Sirtuin-1 (Sirt1) and the 
secreted protein fi broblast growth factor-21 (FGF21). We show that 
via the Sirt1-PPARα pathway the heart locally generates FGF21 
which acts in an autocrine manner preventing hypertrophy, metabolic 
dysregulation and the activation of pro-infl ammatory pathways in 
cardiac tissue. Collectively, this study describes a new mechanism 
through which the Sirt1-PPARα pathway controls metabolism by 
locally producing FGF21 in the heart and by controlling it, cardiac 
hypertrophy is prevented.
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The most accepted theory in breast cancer (BC) evolution is the 
linear progression from ductal carcinoma in situ (DCIS) to invasive 
ductal carcinoma (IDC). DCIS is defi ned by a clonal proliferation 
of epithelial cells (EPIT) that accumulate within the lumen of a 
duct and surrounded by the myoepithelial cells (ME) layer and the 
basement membrane (BM). The challenge is to predict which of the 
DCIS lesions will eventually progress to IDC and which will remain 
stable for a long time. Understanding the progression from DCIS 
to IDC is crucial to properly treat DCIS patients and to develop 
new and more approachable therapeutic strategies in this stage. The 
microenvironment, as well as stress factors like glucocorticoids (GC), 
exerts strong infl uences in DCIS to IDC transition. These factors have 
been previously implicated in BC progression however its role in the 
fi rst stages of BC and particularly in ME cells regulation remains 
elusive. In order to clarify GC role in this BC stage, we evaluated the 
eff ects of corticosterone and cortisol in EPIT and ME using in vitro 
2D and 3D and in vivo techniques. GC induced a decreased in laminin 
levels and favour the disruption of the ME layer through ME apoptosis 
promotion. In addition, increased corticosterone levels, in an in vivo 
stress murine model, fostered the transition from DCIS to IDC via ME 
apoptosis and BM vanishing. Furthermore, ME apoptosis is a more 
frequent event in DCIS+IDC than in DCIS BC patients. Our fi ndings 
show that stress, through GC, plays a role in the progression of DCIS 
to IDC, and particularly by promoting apoptosis of ME cells and the 
apoptosis in ME cells seems to be a requirement to achieve invasive 
features in BC patients.
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Substance P and its receptor NK1 regulates 
disseminated tumour cells biology and 
dormancy
Leire Recalde-Percaz1, Patricia Fernández-Nogueira1, Patricia 
Jauregui2, Gemma Fuster2, Raul Alonso2, Aleix Noguera-Castells3, 
Nuria Moragas2, Mario Mancino2, Pere Gascon2, Paloma Bragado1

1IDIBAPs, Barcelona, ES, 2Fundació Clinic per a la Recerca 
Biomèdica, Barcelona, ES, 3Universidad de Barcelona, 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 TGFβ2 through 
binding to TGFβR3 regulates DTCs quiescence through the induction 
of p38αMAPK. However, these DTCs dormancy may be reversed 
when microenvironmental conditions shift to support DTCs expansion. 
Nerve fi bers 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 infl uence DTCs fate at secondary organs. Using head and neck 
(HEp3) and breast cancer (BC) models we have found that treatment 
with the infl ammatory 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 TAC1, the gene that codifi es for SP and downregulate NK1, 
SP receptor. Inhibition of NK1 in lung DTCs derived cell lines induces 
quiescence and up-regulates dormancy markers such as DEC2 and 
p27. 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. Therefore, we conclude that neural mediators, such as 
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SP create a favourable microenvironment and regulate DTCs escape 
from dormancy and metastasis formation.
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therapeutic responses through ERK activation 
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The Histamine receptor 1 (HRH1) belongs to the family of 
rhodopsin-like G-protein-coupled receptors. Its activation by histamine, 
a ubiquitous messenger molecule released mostly from mast cells, 
has been demonstrated to be involved in cell proliferation, embryonic 
development, and tumor growth. In particular, high levels of HRH1 have 
been associated with a dual behavior in regulation of several tumors: 
most of the physiological and pathological actions of HRH1 have been 
shown to strictly depend on both its expression level and the tumor 
cell type under study. To this regard, we have recently established that 
HRH1 is upregulated in patients with basal-related breast tumors and 
that its expression correlates with worst prognosis. Despite this, HRH1 
functional role in basal breast cancer (BC) subtype progression has 
never been addressed before.
We assessed HRH1 expression in a wide panel of breast cancer cell lines: 
HRH1 is overexpressed in basal cell lines at protein and mRNA level, 
corroborating the data previously published using patient’s database.
Then, using terfenadine, a chemical selective inhibitor for HRH1, we 
demonstrated that inhibition of HRH1 activity in basal BC cells leads to 
sub-G0 accumulation, suppresses proliferation, induces apoptosis and 
promotes cell motility. Moreover, in in vivo experiments, terfenadine 
treatment reduced basal BC cells tumor growth but does not aff ect 
luminal cells tumors growth.
Furthermore, we provide evidence that HRH1 inhibition triggers 
activation of ERK signaling, which then initiates the mitochondrial 
pathway of caspase cascade activation, culminating in apoptotic death 
of basal BC cells. In conclusion, our results suggest that targeting 
HRH1 might be an eff ective therapeutic treatment in patients with 
basal BC tumors.
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Mass Spectrometry techniques
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Lipid imaging mass spectrometry (IMS) establishes with precision 
the topological distribution of hundreds of lipid species within a 
tissue section, providing valuable information that may help to 
identify new therapeutic targets as well as new clinical biomarkers. 

Analyzing human healthy colonoscopic sections by IMS, we 
identifi ed a defi ned number of lipid species changing concomitant to 
colonocyte diff erentiation according to a quite simple mathematical 
expression (R2>0.8). Interestingly, these species felt all into two lipid 
families: phosphatidylinositols and ethanolamine plasmalogens, 
both highly enriched in arachidonic acid (AA), precursor of a 
large family of bioactive molecules. Surprisingly, AA-species 
followed a logarithmic decrease while ascending the colon crypt 
and species containing monounsaturated fatty acids (MUFA) 
increased stepwisely. All together indicates that the turnover of 
these species is a highly synchronized event during colonocyte 
diff erentiation. Lipid gradient was accompanied by a gradient in 
expression of enzymes involved in the mobilization of these lipid 
species. Not surprisingly, both lipid and protein gradients were lost 
in adenomatous polyps. Hence, there is no doubt that there must be 
fi ne regulatory mechanisms orchestrating the lipidome according to 
the physiological state of the cell. We aim to identify these pathways 
by using colon organoids culture as study model. We treated murine 
colon crypts isolated with inhibitors of lipid enzymes, but also with 
three prostaglandins known to be involved in cell proliferation and/or 
diff erentiation (PGE2, PGD2 and PGF2). Here we provide evidence 
for the fi rst time indicating that PGF2, unlike PGE2, may stimulate 
colonocyte diff erentiation rather than proliferation.
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Opa1 and F1Fo-ATP synthase coordinate 
cristae shape and bioenergetics to safeguard 
mitochondrial function
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Breisgau., DE, 3Department of Biology, University of Padova / 
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Investigaciones Cardiovasculares Carlos III, ES/CIBERFES, 
Madrid, ES, 6Department of Biology, University of Padova, 
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Mitochondrial cristae represent the membrane platform where 
respiratory (super)complexes embed to account for oxidative 
phosphorylation and energy production. Despite the growing 
evidence supporting a key role for cristae shape in determining 
supercomplex assembly, how inner mitochondrial membrane (IMM) 
defi nes bioenergetics is still poorly understood. Capitalizing on 
genetic and apoptotic models along with complexomic analyses, 
we provide evidence that cristae remodeling by optic atrophy-1 
(OPA1) sustains mitochondrial bioenergetics upon inhibition of 
electron transport chain or metabolic reliance on mitochondrial 
ATP production. Improved F1Fo-ATP synthase activity blunts 
mitochondrial dysfunction, sustaining membrane potential, matrix 
pH and ATP levels under bioenergetic stress conditions, where 
excessive reactive oxygen species generation is abolished by OPA1 
overexpression. Destabilization of F1Fo-ATP synthase by impaired 
dimerization disrupts cristae structure and the bioenergetic advantage 
by OPA1, suggesting a dual reciprocal eff ect. Our results indicate 
that cristae shaping by OPA1 is a major determinant of F1Fo-ATP 
synthase stability and bioenergetics standing for tissue protection 
under compromised mitochondrial respiration.
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Adipose tissue as immunological organ: 
interaction between adipose-derived stem cells 
and gut microbiota on chronic inflammatory 
diseases
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Immune function of adipose tissue (AT) is evolutionary preserved 
throughout species being now considered not only as a fuel storage 
organ but also with important functions, both in metabolic and immune 
responses in front homeostasis mishandling. Interestingly, some chronic 
infl ammatory diseases such as Crohn’s disease (CD) and Obesity 
share AT derangements. In this context, some authors have recently 
claimed that mesentery is a contiguous organ that plays an important 
role in the immunological system. Hyperplasia of the mesenteric fat 
adjacent to the infl amed regions of the intestine, so-called “creeping 
fat (CF)” is a hallmark of CD and seems to be directly related to 
disease activity. Diff erent from what is seen in obesity, mesenteric 
AT expansion in CD is mainly dependent of AT hyperplasia, which 
results from the increase in adipocyte number via recruitment and 
diff erentiation of AT precursors termed AT-derived stem cells (ASC). 

ASC not only participate in turnover of mature adipocytes in humans 
(ca. 10% per year), but they possess immunoregulatory properties that 
may be induced by the underlying pathological state. Signifi cantly, 
we have demonstrated that ASC isolated from obese and CD patients 
have increased their proliferative, invasive and phagocytic capacities 
compared to healthy individuals (Serena et al., 2016 Stem Cells 
34:2559-73; Serena et al., 2017 Stem Cell Reports 9:1-15). Given this 
background, we hypothesized that expansion of mesenteric AT in CD 
would initially represent a protective mechanism against the increased 
intestinal permeability (leaky gut) characteristic of these patients. 
Nonetheless, as the disease progresses this CF would be detrimental 
by promoting the local pro-infl ammatory environment, which in turn 
might disturb ASC function. In this context, our data support the 
connection between bacterial translocation and the development of 
CF. Of note, we have not only demonstrated that ASC isolated from 
CD patients show an extensive capacity to phagocyte microorganisms 
(Serena et al., 2017), but also that AT tissue of CD subjects but not 
from healthy or obese subjects contain bacteria (unpublished and 
confi dential results). Interestingly, within AT of CD patients there is 
a huge abundance in Enterobacteriales accordingly to those found 
increased in faeces of CD patients. More exciting, we have observed 
that ASC isolated from CD patients not only interact with immune 
cells decreasing the regulatory T cell population but they are acting 
as antigen presenting cell. Currently, we are separating ASC from AT 
macrophages using sorting and searching for microbiota in both cell 
populations. Further studies are required, but our data demonstrate that 
AT may be considered an immune organ, and within AT, ASC may play 
a key role in host health overall in infl ammatory diseases such as CD 
and obesity.
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