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Welcome

Dear colleagues, 

On behalf of the organising committee we are pleased to invite you to attend “The 42ⁿd Congress of the 
Spanish Biochemical and Molecular Biology Society”, to be held in Madrid on 16-19th July 2019. The conferen-
ce venue will be the renovated Hotel Novotel Madrid Center, located downtown Madrid at walking distance 
from The Retiro Park. The venue offers superb facilities that perfectly suit this annual meeting that aims to 
gather close to 700 researchers at different stages of their career and from diverse disciplines related with 
biology and biomedical sciences.

We aim to organise a balanced and top-quality scientific program, holding  Plenary talks delivered by leading 
voices in Biochemistry and Molecular Biology, three parallel sessions of Symposia, workshops of the multiple 
scientific groups of the Society, and participation of many students and postdocs with contributed talks and 
posters.

A central part of the Congress is the three simultaneous Symposia on Biomolecular Structure and Function; 
Gene Regulation and Cell Signalling; and Molecular Basis of Disease. In this occasion, we have invited mem-
bers of the Network of Associations of Spanish Researchers and Scientists Abroad (RAICEX) with the aim to 
highlight the extraordinary work of Spanish researchers working abroad. The response to the Symposia Call has 
been fantastic with speakers coming from 9 different countries and 3 continents.

Plenary lectures will be of maximum scientific quality. Professors Robert Lefkowitz (Nobel Prize in Chemistry 
2012, Duke University, US), and Taekjip Ha (HHMI investigator, Johns Hopkins Biomedical Enginering, US) will 
attend the meeting and deliver the Opening and Closing Plenary lectures. These will cover topics such as signal 
transduction, receptors biology and molecular biophysics. In addition to these talks, the Congress will also have 
other plenary lectures such as the L’Oréal-UNESCO for Women in Science talk by Dr Guadalupe Sabio (Centro 
Nacional de Investigaciones Cardiovasculares, ES), the Leloir lecture given by Dr Fabiana Drincovich (CEFOBI, 
COCINET - Universidad Nacional de Rosario, AR) from the homologue Argentinian Society, and the Niemeyer 
lecture by Dr Alejandra Loyola (Head of the Epigenetics and Chromatin Lab at Fundación Ciencia & Vida, Santia-
go de Chile, CL) from the Chilean Society. These will cover topics such as signal transduction, receptors biology, 
plant biology, molecular basis of disease, and molecular biophysics. Satellite activities such as the Introduction 
to Research in Biochemistry and Molecular Biology Course, the annual Meeting of Coordinators of Undergra-
duate and Postgraduate Degrees in Biochemistry and related subjects, the Workshop on Professional Develop-
ment for Young Researchers, and multiple Biochemistry in the City activities will be held during these days. The 
traditional Society Prizes (Young Investigator-IBUB, Margarita Lorenzo-Lilly Foundation, Young SEBBM 
Member´s Best Article-UCM, José Tormo Award-Bruker Española, Best Scientific Image of the Year-
Eppendorf, Social Network Award-SEBBM and 4 Posters Prizes-FEBS Letters & SEBBM) will be also an impor-
tant part of the programme. 

All participants are welcome to visit the stands of the sponsoring companies to which we truly thank for their 
support. 

SEBBM Madrid 2019 is a great opportunity for young and senior researchers to establish new collaborations, 
foster networking relationships and make contacts for joint projects.

We encourage you to join us and we will be delighted to have you in Madrid, a city full of history and culture, 
in July 2019.

Best wishes,

Fernando Moreno-Herrero and Eduardo Oliver (Organisers)
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SEBBM19madrid Plenary Lectures

Fundación Ramón Areces

Opening Lecture

PL01

My fifty years (and counting) in GPCR Research:
From Binding to Biophysics

Robert J. Lefkowitz

Nobel Awardee, Duke University School of Medicine, Durham, US

Seven transmembrane receptors (7TMRs), also known as G pro-

tein coupled receptors (GPCRs) represent by far the largest,

most versatile, and most ubiquitous of the several families of

plasma membrane receptors. They regulate virtually all known

physiological processes in humans. As recently as 40-50 years ago,

the very existence of cellular receptors for drugs and hormones

was highly controversial, and there was essentially no direct means

of studying these putative molecules. Today, the family of GPCRs

is known to number approximately 1.000, and crystal structures

have recently been solved for dozens of the members of the family

and even of receptor-G protein complexes.I will briefly review how

the field has evolved over the past 50 years, hanging some of the

story on my own research. Then I will discuss recent developments

in the field, which are changing in fundamental ways our concepts

of how the receptors function and are regulated. These include

the duality of signaling through G-proteins and β-arrestins; the

development of “biased ligands”; and the possibility of leveraging

this new mechanistic and molecular information to develop new

classes of therapeutic agents

Best Article SEBBM Award Lecture

PL02

Role of CPEB4 in autism gene expression

Alberto Parras1,2; Héctor Anta3,4; Maŕıa Santos-Galindo1,2;
Vivek Swarup5; Ainara Elorza1,2; José L. Nieto-Gonzalez2,6;
Sara Picó1,2; Ivó H. Hernández1,2,7; Juan I. Dı́az-Hernández1,2;
Eulàlia Belloc4; Annie Rodolosse4; Neelroop N. Parikshak5;
Olga Peñagarikano5,8,9; Rafael Fernández-Chacón2,6; Ma-
nuel Irimia10,11; Pilar Navarro3; Daniel H. Geschwind5; Raúl
Méndez4,12; José J. Lucas1,2

1Centro de Bioloǵıa Molecular “Severo Ochoa” (CBMSO)

CSIC/UAM , 2Networking Research Center on Neurodegenerative

Diseases (CIBERNED). Instituto de Salud Carlos III , 3Cancer
Research Program, Hospital del Mar Medical Research Institute
(IMIM), 4Institute for Research in Biomedicine (IRB),

Barcelona Institute of Science and Technology, 5Department of
Neurology, Center for Autism Research and Treatment, Semel
Institute, David Geffen School of Medicine, UCLA, 6Instituto de
Biomedicina de Sevilla (IBiS), Hospital Universitario Virgen del
Roćıo/CSIC/Universidad de Sevilla and Departamento de

Fisioloǵıa Médica y Biof́ısica, 7Facultad de Ciencias,
Departamento de Bioloǵıa (Unidad Docente Fisioloǵıa Animal),

Universidad Autónoma de Madrid , 8Department of
Pharmacology, School of Medicine, University of the Basque
Country (UPV/EHU), 9Centro de Investigación Biomédica en

Red en Salud Mental (CIBERSAM), 10Centre for Genomic
Regulation (CRG), Barcelona Institute for Science and

Technology, 11Universitat Pompeu Fabra, 12Institució Catalana
de Recerca i Estudis Avançats (ICREA)

Common genetic contributions to autism spectrum disorder (ASD)

reside in risk gene variants that individually have minimal effect

sizes. As environmental factors that perturb neurodevelopment

also underlie idiopathic ASD, it is crucial to identify altered

regulators that can orchestrate multiple ASD risk genes during

neurodevelopment. Cytoplasmic polyadenylation element binding

proteins 1–4 (CPEB1–4) regulate the translation of specific mR-

NAs by modulating their poly(A)-tails and thereby participate in

embryonic development and synaptic plasticity. Here we find that

CPEB4 binds transcripts of most high-confidence ASD risk genes.

The brains of individuals with idiopathic ASD show imbalances in

CPEB4 transcript isoforms that result from decreased inclusion of

a neuron-specific microexon. In addition, 9% of the transcriptome

shows reduced poly(A)-tail length. Notably, this percentage is

much higher for high-confidence ASD risk genes, correlating with

reduced expression of the protein products of ASD risk genes.

An equivalent imbalance in CPEB4 transcript isoforms in mice

mimics the changes in mRNA polyadenylation and protein expres-

sion of ASD risk genes and induces ASD-like neuroanatomical,

electrophysiological and behavioural phenotypes. Together, these

data identify CPEB4 as a regulator of ASD risk genes.

L’Oréal-UNESCO for Women in

Science Lecture

PL03

Unravelling the role of p38γ and p38δ in obesity-
related diseases

Guadalupe Sabio

Centro Nacional de Investigaciones Cardiovasculares, Madrid,
ES

Protein kinases are the key components of almost every signalling

pathway involved in normal development and disease. MAPKs

play a key role in the regulation of diverse cellular programs

and participate extensively in the control of cell fate decisions

such as proliferation, differentiation, and death, as well as in the

regulation of stress responses. The main stress-activated MAPKs

are the p38 and c-Jun N-terminal kinase (JNK) families. The

p38MAPK family has four isoforms encoded by distinct genes

located tandemly in 2 chromosomes: p38α, β, γ and δ. Although

the role of all p38s has been thought to be similar, we think

the less-studied members p38γ and δ have different and specific

regulation and function. We will discuss about recent findings and

the implication in obesity related diseases.

Niemeyer Lecture

PL04

JMJD1B, a novel player in histone H3 and H4
processing to ensure genome stability

Alejandra Loyola

Fundación Ciencia & Vida, Santiago de Chile, CL

Maintaining a proper supply of soluble histones throughout the

cell cycle is important to ensure chromatin and genome stability.

Following their synthesis, histones undergo a series of maturation

steps to prepare them for deposition onto chromatin. Here, we

identify the lysine demethylase JMJD1B as a novel player in the

maturation cascade that contributes to regulate histone provision.

We find that depletion of JMJD1B impairs monomethylation of

lysine 9 of histone H3 at ribosomes. This leads to an accumulation

of newly synthesized histones H3 and H4 at early steps of the

histone maturation cascade and defects in chromatin assembly.

Further, we find a high rate of JMJD1B mutations in cancer

patients, and a correlation with genomic instability. Our data
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support a hypothesis in which JMJD1B contributes to fine-tune

histone supply and maintain genome integrity, opening novel

therapeutic avenues to fight cancer.

Young Investigator IBUB Award

Lecture

PL05

New molecular mechanisms of kidney disease:
implications for therapy

Ana B. Sanz

Laboratorio de Nefroloǵıa, IIS-Fundación Jimenez Diaz, Madrid,
ES

Acute kidney injury (AKI) results in a usually transient decrease in

renal function. AKI increases mortality and chronic kidney disease

progression. However, therapy is only symptomatic. Pathogenesis-

based therapy is needed. Inflammation and cell death are key

features of AKI. In recent years, our understanding of the mecha-

nisms of tubular injury has improved but the molecular regulators

should be further unraveled. Through systems biology, we have

identified pathways and proteins which could be relevant in AKI

amplification and severity. Specifically, we have identified PGC1α

(Peroxisome proliferator-activated receptor gamma coactivator-1α,

encoded by PPARGC1A in humans and Ppargc1a in mice) as the

transcriptional regulator whose activity is most decreased in folic

acid-induced AKI (FA-AKI) when compared to normal kidneys.

PGC-1α is a key transcriptional regulator of the expression of

mitochondrial proteins, which is involved in mitochondrial bioge-

nesis, energy homeostasis, and oxidative stress. We have explored

the contribution of PGC-1α to experimental AKI and the factors

that modulate its expression. Pgc1α-KO mice had spontaneous

subclinical kidney injury characterized by tubulointerstitial in-

flammation, and, after AKI induction they showed lower survival,

more severe renal injury, and lower mitochondrial mass than

WT mice. Additionally, surviving Pgc1α-KO mice showed higher

kidney expression of proinflammatory cytokines, NF-κB activation

and interstitial inflammatory cells. In cultured renal tubular cells,

PGC-1α targeting promoted a spontaneous pro-inflammatory

response. We next explored potential therapeutic approaches to

modulate PGC1α activity or expression in AKI. Inflammatory

cytokines such as TWEAK downregulated PGC1α. Additionally,

PGC1α expression is regulated by epigenetic mechanisms such

as histone acetylation or crotonylation. Altogether, these findings

point to new therapeutic opportunities for AKI treatment based

on the regulation of PGC1α expression.

Lilly Foundation Margarita Lorenzo

Lecture

PL06

Osteopontin is required to avoid the aging-related
non-alcoholic fatty liver disease progression

Beatriz Gomez-Santos1; Mikel Ruiz de Gauna1; Ane Nieva-
Zuluaga1; Maitane Nuñez-Garćıa1; Diego Saenz de Urturi1;
Francisco Gonzalez-Romero1; Daniela Mestre Congregado2; Virgi-
nia Gutiérrez de Juan3; Maŕıa Luz Martinez-Chantar3; Carmelo
Garćıa-Monzón4; Igor Aurrekoetxea2; Xabier Buque2; Patricia
Aspichueta2

1University of the Basque Country (UPV/EHU)/Department of

Physiology, 2University of the Basque Country (UPV/EHU),

BioCruces Health Research Institute/Department of Physiology,
3CIC bioGUNE, Bizkaia Parque Tecnológico/Liver Disease

Laboratory, CIBERehd , 4University Hospital Santa Cristina,
Instituto de Investigación Sanitaria Princesa/Liver Research
Unit, CIBERehd

Osteopontin (OPN), a cytokine part of the senescence-associated

secretory phenotype, is increased in different stages of non-

alcoholic fatty liver disease (NAFLD). During aging the prevalence

of metabolic diseases and with it the risk for NAFLD rises. Here we

investigated the role of OPN in the aging-related dysregulation of

liver lipid metabolism and the mechanism involved. For this, serum

OPN was measured in a cohort of individuals with normal liver

(NL) and another with NAFLD. OPN-deficient mice (OPN-KO)

and their controls (WT) of 3, 10 and 20 months-old (mo) were

used. To identify the dysregulation in metabolic pathways, serum

and liver lipid concentration and metabolic fluxes were analyzed.

The results showed that in individuals with NL there is a positive

correlation between serum OPN levels and age while this correla-

tion is lost in patients with NAFLD. In WT mice, serum and liver

levels of OPN were increased at 10 mo and remained elevated at

20 mo. Cellular and extracellular OPN levels were increased when

senescence was induced in HepG2 cells. Besides, when treating

cells with recombinant OPN, the effect of the senescence inducing

agent palbociclib was reduced. Liver β-Galactosidase and p21

levels together with hepatic concentration of triglycerides (TG)

and cholesterol esters and their de novo synthesis were increased

in 10 mo OPN-KO mice when compared to their WTs. This

phenotype was associated with the decrease of the chaperone

GRP78, the activation of ER stress and the increase in FAS

levels. The generation of senescence in OPN-knockdown cells led

to a decrease in GRP78 along with an increase in intracellular

TG levels. In 20 mo OPN-KO mice the activation of caspase-12

together with increased fibrosis showed a worse progression of

NAFLD. In addition, knockdown of p53 in HepG2 cells reduced

OPN in cells and media. The same phenotype was observed in

Hep3B cells, in which p53 is absent. Hep3B cells were unable to

generate OPN when senescence was induced with palbociclib or

H2O2. As conclusion, OPN is required to avoid the aging-related

metabolic complications in liver. Lack of OPN induces cellular

senescence, ER stress and de novo lipogenesis promoting NAFLD

progression. The results suggest that p53 induced OPN expression

mediates a link between cellular senescence and lipid metabolic

dysregulation in liver during aging.

Leloir Lecture

PL07

High sequence identity does not mean redun-
dancy of function: the case of plant malic enzymes

Maŕıa Fabiana Drincovich

CEFOBI – Facultad de Ciencias Bioqúımicas y Farmacéuticas;
CONICET – Universidad Nacional de Rosario, Rosario, AR

The presence of multigenic families is a feature of eukaryotic geno-

mes. High sequence homology among the members of multigenic

families, or little phenotypic effects when an individual gene in

such families is disrupted, is often attributed to gene redundancy.

I will focus on the results we have obtained when studying the

different family members of the malic enzyme (ME) from several

plant species, which indicate that the members of this family

are not simply functionally redundant copies of one another.

ME catalyses the oxidative decarboxylation of malate producing

pyruvate, carbon dioxide and a reduced cofactor NAD(P)H, being

involved in different metabolic pathways in several organisms

due to the relevant physiological functions of the substrates
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and products of its reaction. In plants, it is one of the most

important proteins that were recruited to fulfil key roles in C4

photosynthesis. The advances in genomics allowed us to perform

the characterization of the complete set of MEs from different

C3 and C4 plant species. Although the high degree of identity

among the different ME members (more than 90% in some cases),

we found that each isozyme plays specific roles in vivo with no

overlapping functions with the other members. Moreover, we found

that simple point mutations produced drastic modifications in the

kinetic performance and/or regulation of each ME, identifying

molecular adaptations of each ME to fulfil particular physiological

roles. Besides, the overexpression of different MEs in particular

subcellular plant compartments rendered contrasting phenotypes.

As a whole, I will conclude that the notion of the biological

function of a specific protein is a rather complex definition that

refers to many levels of complexity in living organisms, and

therefore can only be defined using a variety of complementary

experimental approaches and skills.

Alberto Sols–Fundación BBVA

Closing Lecture

PL08

DNA Biophysics in Chromatin Function and
Cellular Mechanics

Taekjip Ha

Johns Hopkins Department of Biomedical Engineering,
Baltimore, US

DNA is an iconic molecule that forms a double helical structure,

providing the basis for genetic inheritance, and its physical

properties have been studied for decades. In this talk, I will

present evidence that surprising physical properties of DNA such

as flexibility and self-association may be important for chromatin

functions. In addition, I will present a new application of DNA

where mechanical modulations of cell behavior can be studied at

the single molecule level using rupturable DNA tethers.
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S1.1. Novel molecular targets for

cancer therapeutics

S1.1-1

RAS subcellular localization as an orchestrator

of tumour proliferative vs metastatic potential:

an antagonistic tale

Piero Crespo

CSIC/IBBTEC

Primary tumour growth is usually considered to positively co-

rrelate with increasing risk of metastatic dissemination. In the

case of tumours with low aggressiveness, such as thyroid papillary

/follicular tumours, this notion has led to protocols that discard

surgery for thyroid nodules with a diameter less than 1cm, based

on their, supposedly, low malignancy and low metastatic poten-

tial. Here, we demonstrate that thyroid tumour cells harbouring

HRAS mutations, display antagonistic proliferative vs metastatic

potential depending on HRAS sub-localization: HRAS localized

at lipid rafts / Endoplasmic Reticulum generates large primary

tumours with low metastatic potential, whereas HRAS presence

in disordered membrane / Golgi Complex yields small primary

tumours, though highly metastatic. We also demonstrate that

altering the expression levels of Acyl Protein Thyoesterase 1

(APT-1), the enzyme responsible for HRAS depalmitoylation,

impacts on HRAS sublocalization and, consequently, on tumour

behaviour. In the absence of effective RAS inhibitors, APT-1 poses

a potential therapeutic target for the treatment of thyroid tumours.

S1.1-2

Targeting quantitative control of MAPK signa-

lling in lung adenocarcinoma

David Santamaria

IECB/University of Bordeaux/INSERM U1218

The MAPK signalling pathway plays a fundamental role downs-

tream of virtually all known driver oncogenes in lung adenocarci-

noma (LUAD). Data from inducible mouse models indicate that its

signal intensity determines the nature of the cancer-initiating cell

and ultimately the resulting tumour phenotype [1]. In this context,

excessive MAPK signalling induces a toxic phenotype causing im-

paired tumour development that can be rescued by partial MEK

inhibition. These evidences suggest that an ideal signalling out-

put might be selected for in advanced tumour stages to maximize

disease progression. However, the activity of this pathway is also

essential in normal cells resulting in a narrow therapeutic window

when using MAPK inhibitors. I will present and discuss potential

strategies to dampen MAPK output that might avoid this systemic

toxicity. Also, we are currently studying how signal rewiring indu-

ces resistance in patients treated with MAPK inhibitors and how

this could identify novel vulnerabilities with potential applicability

in the clinic.

References
-[1] Nieto P, Ambrogio C, Esteban-Burgos L, Gómez-López G,

Blasco MT, Yao Z, Marais R, Rosen N, Chiarle R, Pisano DG,

Barbacid M, Santamaŕıa D. A Braf kinase-inactive mutant induces

lung adenocarcinoma. Nature. 2017 Aug 10;548(7666):239-243. doi:

10.1038/nature23297.

S1.1-3

Novel roles of ROCK-Myosin II signalling in

cancer

Victoria Sanz-Moreno

Barts Cancer Institute, Queen Mary University of
London/Centre for Cancer and Inflammation

Rho GTPases are molecular switches that control the cytoskeleton.

Deregulation of Rho GTPases can result in aberrant function and

disease, including cancer. The spreading of cancer cells from one

part of the body to another, called metastasis, is one of the big-

gest causes of cancer death. To metastasise, tumor cells must move

through tissues and cross tissue boundaries, which requires cell mo-

tility, remodeling of cell-cell contacts and interactions with the ex-

tracellular matrix. Rho GTPases control actomyosin contractility,

adhesive forces and matrix degradation, all necessary for cells to

migrate and disseminate efficiently. In our lab we are studying how

Rho GTPase signalling and cytoskeletal remodelling can control

many processes, including cell migration, invasion and metastasis.

We are particularly interested in understanding how cancer cells

sense extracellular signals via their cytoskeleton and integrate the

responses altering gene transcription to promote metastasis.

How cancer cells interact with the tumour microenvironment is

crucial for tumour progression and dissemination. Therefore, we

are very keen on understanding how the cytoskeleton in cancer

cells affects cancer-stromal communication. We have developed co-

cultures and 3-Dimensional matrix imaging systems to analyse

communication of cancer cells, endothelial cells and immune cells.

These approaches allow us to manipulate the cytoskeleton of can-

cer cells, and then analyse stromal responses, both the matrix and

the non-cancerous cells. We are interested in understanding if the

cytoskeleton of cancer cells- in particular Rho-ROCK-Myosin II-

will dictate specific tumour micro-environmental organization. We

also aim to understand if this will be aided by signals sensed by

the cytoskeleton of cancer cells and transmitted to nuclear trans-

cription factors. We think this is very important as cancer cells are

addicted to transcriptional rewiring.

References
- Regional activation of Myosin II in cancer cells drives tumour pro-

gression via a secretory cross-talk with the immune microenvironment.

Georgouli 2019 Cell

- Reactivation of p53 by a cytoskeletal sensor to control the balance

between DNA damage and tumor dissemination. Herraiz 2016 JNCI

- TGFbeta-induced transcription sustains amoeboid melanoma migra-

tion and dissemination. Cantelli 2015 Curr Biol

- Diverse Matrix metalloproteinase functions regulate cancer amoeboid

migration. Orgaz 2014 Nat Co

S1.2. Invertebrate models of human

biology

S1.2-1

Building basement membranes: secretion, as-

sembly and fibrotic misassembly

Jose Carlos Pastor-Pareja

Tsinghua University/School of Life Sciences

Basement membranes (BMs) are polymers of extracellular matrix

proteins underlying epithelia and surrounding organs in all animals.

Indeed, BMs and their main component Collagen IV are the key

evolutionary innovations allowing the existence of tissues and the

evolution of complex body plans in the Metazoa. In my labora-

tory, we are trying to understand the biology of tissues and BMs

using the fruit fly Drosophila melanogaster as a model organism,

mostly through genetics and cell biology approaches. During my

talk, I will present our findings regarding the secretion of Collagen

IV, the hierarchy of assembly of BM components and the develop-

mental roles of BMs in mechanically shaping tissues and regulating

tissue growth. I will also discuss a genetic screening and a fly fi-

brosis model in which Collagen IV aggregates trigger an innate im-

mune reaction. Finally, I will introduce results from my laboratory
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showing that Collagen IV structures similar to fibrotic aggregates

mediate normal inter-adipocyte adhesion and anti-autophagy sig-

naling through a novel form of matrix organization that we call

CIVICs (Collagen IV Intercellular Concentrations).

References
- Sun T ... & Pastor-Pareja JC* (2019). Dev Cell (in press)

- Ke H ... & Pastor-Pareja JC* (2018). J Genet Genom 45:299-313.

- Dai J ... Pastor-Pareja JC* & Martin-Bermudo MD* (2018). PLoS

Genet 14(9):e1007483

- Dai J ... & Pastor-Pareja JC* (2017). Curr Biol 27:1-12

- Ma M ... & Pastor-Pareja JC* (2017). Dev Cell 42:97-106

- Zhang Y ... & Pastor-Pareja JC* (2015). eLIFE 10.7554/eLife.07187

S1.2-2

A fly approach to cytokinesis failure and tumori-

genesis

Hector Herranz

University of Copenhagen/Department of Cellular and Molecular
Medicine (ICMM)

Cytokinesis failure results in the formation of tetraploid cells and

subsequent mitosis can lead to aneuploidy and tumor formation.

Tumor suppressor mechanisms limiting the oncogenic potential

of these cells have been described. However, the signals driving

tumorigenesis remain poorly explored. We are using Drosophila

epithelial cells to investigate the mechanisms driving tumor

formation and malignancy in cells with defective cytokinesis. The

proto-oncogene YAP/Yorkie drives tumorigenesis in cells with clea-

vage defects by suppressing apoptosis and inducing proliferation.

We have found that the miRNA bantam is a YAP/Yorkie target

involved in this process. I will discuss the molecular mechanisms

used by YAP/Yorkie and bantam to promote tumor formation.

S1.2-3

Genetic targets of addiction. From nematodes to

vertebrates

Esther Serrano

CBMSO/Development and Regeneration

Addiction is a chronic, relapsing illness, characterized by compul-

sive drug seeking and use. The medial habenula (MH), a complex

nucleus that connects the limbic forebrain and midbrain, has

been implicated on addiction and emotion-associated behaviors.

All habenular neurons are glutamatergic that can be further

subdivided in other subnuclei based on other neurotransmitter

and neuropeptide characteristics. The transcription factors (TFs)

involved in the specification of the habenular neurons have been

described before, but equally important is the elucidation of the

factors or regulators involved in the appropriate maintenance of

MH neuron identity and function.

From an unbiased, system-wide, study in the glutamatergic

neurons of the nematode C. elegans, we found that unique com-

binations of homeodomain transcription factors are continuously

required for the specification and maintenance of these neurons.

These TFs, called “terminal selectors”, directly activate the

expression of the terminal battery of genes that confer a specific

identity to the distinct glutamatergic types of neurons. However,

general neuronal characteristics do not seem to be controlled by

these factors.

Interestingly, we found that a similar logic operates in the habe-

nular neurons of the mouse nervous system. We showed that a

conserved POU-homeodomain TF, BRN3A/UNC-86, specifies and

maintains the identity of MH neurons. By conditionally removing

Brn3a in the adult mouse central nervous system, we show that,

like its invertebrate ortholog unc-86, Brn3a is required for the

maintenance of terminal identity features of medial habenular

neurons. In addition, Brn3a is required for the survival of these

neurons, indicating that identity maintenance and survival are

genetically linked. Moreover, the loss of the habenular neurons,

or their identity, triggers the death of the afferent neurons in the

triangular septum.

We conclude that the continuous expression of transcription

factors is essential for the active maintenance of the differentiated

state of a neuron across phylogeny. And, specifically, we have

found potential mechanisms that could be malfunctioning in in

the course of addiction.

S1.3. New insights into the epigenetic

regulation of cell fate and disease

S1.3-1

Metabolic control of chromatin dynamics during

the circadian cycle

Lorena Aguilar-Arnal

Instituto de investigaciones Biomédicas, UNAM. México/Bioloǵıa
Molecular y Fisioloǵıa

Circadian rhythms orchestrate a large array of physiological fun-

ctions and behavioral aspects around a day in almost all living

forms. The circadian clock is a time-tracking system that allows

organisms to predict and anticipate periodic environmental fluc-

tuations, such as light-dark cycles, temperature fluctuations or

food availability. The circadian system is hierarchically organized,

with the master pacemaker located in the brain which synchronizes

subsidiary clocks exiting in the rest of the tissues. A perfect syn-

chrony between central and peripheral clocks promotes a healthy

state. Conversely, disruption of circadian rhythmicity is associated

with metabolic disruption, psychiatric pathologies, cancer, ageing-

associated diseases, etc. It is very interesting for our research that

the molecular machinery directing circadian rhythms is composed

of an intricate network of feedback loops in transcription and trans-

lation which impose 24-hour cycles in gene expression across all

tissues. The molecular activators of the transcriptional loops are

the transcription factors CLOCK and BMAL1, while the repres-

sors are the proteins PERs and CRYs. Remarkably, the molecular

clock collaborates with a number of epigenetic mechanisms to fine

tune transcriptional rhythms in a tissue specific manner. We have

demonstrated that three-dimensional properties of the genome have

a regulatory role on circadian transcriptional rhythmicity. Indeed,

highly dynamic long-range chromatin interactions occur during the

circadian cycle in mammalian cells, where specific regulatory ele-

ments physically interact with promoter regions every 24 hours.

Interestingly, very specific metabolites direct circadian dynamics

on histone marks, such as H3K4me3. The perfect assembly of long

range interactions in time and space, together with epigenetic me-

chanisms controlling gene expression determine a highly pervasive

circadian transcriptome. These discoveries pave the way to unders-

tand how metabolic cues dictate chromatin dynamics and impact

gene expression in health and disease.

This research was supported by grants PAPIIT IN210619 from

UNAM, and CRP/MEX16-05 EC from the International Centre

for Genetic Engineering and Biotechnology (ICGEB).

S1.3-2

Transcriptional regulation of pluripotency and

reprogramming

Miguel Angel Esteban Barragan
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Guangzhou Institute of Biomedicine and Health/Stem Cell
Research

Pluripotency is a transient state that cells of the developing embryo

pass through. Cells in this crucial phase can differentiate into all

three germ layers and therefore can potentially become any cell in

the adult organism. The signalling pathways and environmental

cues regulating pluripotency are still being deciphered. Most of

what is known about the processes controlling pluripotency has

been uncovered by studying mouse development and using mouse

embryonic stem cells (ESCs), which are derived from the inner

cell mass of the blastocyst stage embryo. Many groups are now

focussing their attention on pluripotency in human cells thanks,

in part, to the revolutionary discovery that enforced expression

of pluripotency related transcription factors is enough to drive

somatic cells backwards to pluripotency. This process of cell

fate reversal is termed reprogramming. Cells generated through

reprogramming are called induced pluripotent stem cells (iPSCs).

iPSCs have huge potential for use in drug discovery, disease

modelling and regenerative medicine because they can be patient

specific.

Pluripotency can be divided into two sub states called näıve and

primed. The näıve state represents an earlier developmental time

frame and primed a slightly later one.

Here, I will present our findings regarding the transcriptional con-

trol of pluripotency IN primed/naive ESCs and in reprogramming.

S1.3-3

Is the epigenetic control of the mammalian reti-

nal response to damage preventing regeneration?

Monica Lamas

Centro de Investigación y de Estudios Avanzados
(Cinvestav)/Farmacobioloǵıa

Retinal regeneration implies the postnatal production of new,

healthy neuronal and glial cells which replace those lost to retinal

injury or pathology, completely restoring visual function. This

response occurs naturally only in a few selected species and seems

to be impaired in the mammalian eye.

With the purpose of unveiling the critical mechanisms that impair

damage-induced retinal regeneration mammals, we have used an

experimental murine model to:

1. Develop comparative gene and miRNA expression analysis

between regeneration permissive and non-permissive species.

2. Elucidate the role of epigenetic memory as a potential barrier

to regeneration in “stem cell-like” retinal cells.

Using microarray technology, we determined subsets of miRNAs

that might identify cell-specific retinal miRNA signatures and

the role of some of these miRNAs during the acquisition of

early neuronal and rod phenotypes, from damage-induced retinal

progenitors. In addition, we identified silencing events upon mam-

malian gene expression that are not evident in the regenerating

fish retina and that correlate with a significant decrease in DNA

methyltransferase expression. In order to identify molecular keys

to improve the transition from differentiated retinal glial cells to

retinal progenitors and revert a putative process of epigenetic me-

mory, CRISPR/Cas9 mediated strategies are now being designed

to evaluate the role of specific DNA-methyltransferase activities

in the process of retinal glia dedifferentiation. These efforts could

drive the process of mammalian retinal regeneration one step

further.
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S2.1. Eukaryotic SMC complexes

S2.1-1

SMC-dependent loops on chromosome require

chromatin remodelling

Luis Aragon

MRC London Institute of Medical Sciences/Cell Cycle Group

Genomes are dynamically reorganized during the cell cycle to fulfill

diverse nuclear functions. SMC complexes cohesin and condensin

complexes spatially organise chromosomes into loop domains. Loop

formation involves the progressive extension of chromatin loops

through SMC rings, also known as “loop extrusion”. However, it

is unclear how SMC complexes would bypass roadblocks on DNA

such as nucleosomes and transcription complexes while extruding

DNA loops. Here, we will present new findings on the chromatin

remodellers that are required to facilitate the function of SMC

complexes in organizing loops on chromatin.

S2.1-2

Specific contributions of variant cohesin comple-

xes to genome folding

Ana Losada

Spanish National Cancer Research Centre/Molecular Oncology
Programme

Cohesin is one of the three SMC complexes present in eukaryotic

cells. Although it was initially identified for its role in sister

chromatid cohesion, more recent studies have shown that cohesin

plays also a central role in the spatial organization of the genome.

Two variant cohesin complexes containing SMC1, SMC3, RAD21

and either STAG/SA1 (cohesin-SA1) or STAG/SA2 (cohesin-SA2)

are present in all cell types of vertebrate organisms. In my talk,

I will describe recent efforts in my group to understand the

specific functions of these two variant complexes, with particular

emphasis on their roles in genome organization and gene regulation.

S2.1-3

Surveillance of cohesin-mediated chromosome

structure regulates meiotic progression

Enrique Martinez-Perez

MRC London Institute of Medical Sciences/Imperial College
London, UK

At the onset of meiosis, loading of cohesin complexes containing

meiosis-specific kleisin subunits is essential for the correct assembly

of axial elements, which in turn promote homologue pairing, sy-

naptonemal complex (SC) assembly, and inter-homologue crossover

events. Orderly removal of cohesin during the meiotic divisions

ensures formation of haploid gametes. However, little is known

about the roles of different cohesin complexes during pachytene,

when SC assembly is completed and homologous chromosomes

are undergoing meiotic recombination. To address this question,

we developed a system to induce the rapid removal of specific

cohesin complexes from pachytene nuclei in C. elegans, where

axial elements contain three types of meiotic cohesin defined

by their kleisin subunit: REC- 8, or the functionally redundant

COH-3 and COH-4. Removal of REC-8 or COH-3/4 cohesin

induces rapid SC disassembly without affecting axis-associated

HORMA-domain proteins, which promote SC assembly during

early prophase. HORMA-domain proteins are only lost from axial

elements when REC-8 and COH-3/4 complexes are simultaneously

removed. Thus, both REC-8 and COH- 3/4 cohesin promote SC

stability during pachytene independently of their role in promoting

loading of HORMA-domain proteins at the onset of meiosis.

Removal of REC-8 or COH-3/4 from pachytene nuclei induces

reactivation of chromosome movement and SPO-11-dependent

DSB formation, two defining events of early prophase that depend

on the CHK-2 kinase. CHK-2 reactivation induced by cohesin

removal precedes full SC disassembly and inactivation of CHK-2

before cohesin removal prevents re-establishment of chromoso-

me movement. Thus, chromosome-bound cohesin antagonizes

CHK-2 activity during pachytene, preventing reactivation of

early prophase events. Our results uncover a novel role for meiotic

cohesin and reveal an unexpected plasticity of the meiotic program.

S2.2. Recent advances in protein-RNA

machineries

S2.2-1

Structural studies of RNA Polymerase III trans-

cription machinery

Guillermo Abascal-Palacios; Ewan P. Ramsay; Fabienne
Beuron; Ed Morris; Alessandro Vannini

The Institute of Cancer Research/Structural Biology Division

In eukaryotes, RNA Pol III transcribes short untranslated RNAs

such as the entire pool of transfer RNAs, the 5S rRNA or the spli-

ceosomal U6 snRNA. The initiation of transcription by RNA Pol

III requires the activity of the transcription factor TFIIIB to form

a transcriptionally active preinitiation complex (PIC). Using state-

of-the-art cryo-electron microscopy (cryo-EM) we obtained recons-

tructions of Pol III PIC and demonstrated the function of TFIIIB

in the rearrangement of Pol III-specific subunits C34 and C37. Our

study rationalised the mechanisms leading to DNA strand separa-

tion and template-strand loading into the active site and shed light

into the general mechanism of gene transcription initiation. Likewi-

se, using structural and biochemical approaches we have analysed

the role of the TFIIIC transcription factor in the initial recruit-

ment of TFIIIB to DNA promoters. The stable association of these

transcription factors to the DNA promoters provides a platform for

the further recruitment of RNA Pol III but it is also relevant for

other aspects such as nucleosome positioning or efficient integration

of retroelements in intergenic regions.

References
- Abascal-Palacios, G. et al (2018). Structural basis of RNA polymerase

III transcription initiation. Nature 553, 301–306.

S2.2-2

A ring to regulate it all: a CRISPR story

Carmela Garcia-Doval

University of Zurich/Department of Biochemistry

Type III-A CRISPR-Cas systems assemble a large multisubunit

protein-RNA complex formed by Csm1-Csm5 and crRNA to coun-

teract invading nucleic acid species in a transcription-dependent

manner. Several studies described that both the Csm (type III-

A) and Cmr (type III-B) complexes target nascent transcripts of

invader-derived DNA and cleave them via their Cas7 subunits, whi-

le their Cas10 subunits present non-specific ssDNase activity upon

target RNA binding. However, if the targeted transcript is derived

from a late phage gene, cell survival is strictly dependent on the pre-

sence of Csm6/Csx1, a non-specific endoribonuclease, which does

not stably associate with type III effector complexes. We described

the mechanism by which the RNase activity of Csm6 is regulated
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during CRISPR-interference: a cyclic oligoadenylate synthesized by

the Csm complex.

References
- Niewoehner, O.*, Garcia-Doval, C.*, Rostol, JT., Berk, C., Schwede,

F., Bigler, L., Hall, J., Marraffini, LA., Jinek, M. (2017) Type III

CRISPR-Cas systems produce cyclic oligoadenylate second messengers.

Nature 548, 543-548.

S2.2-3

Towards a molecular understanding of the eukar-

yotic mRNA 3’-end processing machinery

Ana Casañal1; Ananthanarayanan Kumar1; Chris H. Hill1;
Ashley D. Easter1; Gianluca Degliesposti2; Paul Emsley1; Carol
Robinson3; Lori A. Passmore1

1MRC-Laboratory of Molecular Biology/Structural Studies,
2MRC-Laboratory of Molecular Biology/Mass spectrometry

facility, 3University of Oxford/Department of Chemistry

Cells regulate gene expression through transcriptional, post-

transcriptional and translational mechanisms. Many of the

post-transcriptional mechanisms are mediated by poly(A) tails,

which are added to the 3’-end of almost every eukaryotic mRNA

by the cleavage and polyadenylation factor (CPF/CPSF).

CPF is an essential component of the 3’-end processing machinery

that cleaves the nascent mRNA, adds the poly(A) tail and triggers

transcription termination. Moreover, mRNA polyadenylation is

deregulated in human diseases (e.g. cancer, β- thalassemia) and

is hijacked by viruses. Thus, a clear mechanistic understanding

of how poly(A) tails are added is crucial to elucidate how 3’-end

processing is regulated and its role in disease. Using a combina-

tion of cryo-EM, mass-spectrometry and biochemistry, we have

determined a new architecture of yeast CPF and have shown that

its polymerase sub-complex (∼200 kDa) acts as a hub, bringing

together RNA and accessory factors of the 3’-end processing ma-

chinery for efficient polyadenylation. We now aim to gain further

insights into the molecular mechanisms of CPF to understand how

its enzymatic activities are coordinated and regulated.

S2.3. Structure, function and signal

transduction of G-protein

coupled receptors

S2.3-1

Integrated approaches to model the effect of pro-

tein mutations, the conformational equilibrium

and the ligand optimization on GPCRs

Hugo Gutiérrez-de-Terán

Uppsala University/Cell and Molecular Biology

The characterization of ligand binding affinities against a set of

mutant proteins (Site-directed mutagenesis, SDM), properly com-

bined with structure-affinity relationships (SAR) of a ligand series,

provide a mapping of the key receptor-ligand interactions for the

considered chemotypes. These data can be mapped into the struc-

ture of the receptor using computational modeling, providing the

most complete picture of the molecular interactions responsible of

high affinity and selectivity. With this philosophy, in our lab we

have developed and routinely use an integrated computational pi-

peline where this experimental information is combined with the

new structural landscape of GPCRs, via advanced free energy per-

turbation (FEP) simulations. This way we can quantitatively and

routinely assess the effects of point-mutations on ligand binding as

well as the SAR of congeneric series of ligands. Our method is based

on an efficient molecular dynamics (MD) sampling of the protein-

ligand binding site using spherical boundary conditions, and is now

automated as part of our open source MD software Q.

In this talk, I will introduce our GPCR modeling and FEP simula-

tion protocols and present recent applications on different GPCR

receptor families, including adenosine, angiotensin, cannabinoid,

neuropeptide-Y and orphan receptors, where we collaborate with

different academic and industrial groups. I will focus on three recent

achievements with important methodological and practical applica-

tions: 1) The conformational selectivity of agonists and antagonists

for the active and inactive forms of the receptor; 2) The optimized

design of different series specific chemical modulators. These inclu-

de the A2B antagonists ISAM140 (currently commercialized as a

reference ligand) and the recent series of A2A antagonists initially

reported by the company Sosei-Heptares, where our FEP-guided

design allowed the synthesized, pharmacologically characterization

and co-crystallization with the A2A receptor of two antagonists,

confirming the initial modeling hypothesis.

Our methodology is freely available under http://open.gpcr-

modsim.org/ and https://github.com/qusers/Q6

References
-[1] a) Keranen, H.; Aqvist, J.; Gutierrez-de-Teran, H. Chem Comm

(2015), 51:3522; b) Boukharta, L.; Gutierrez-de-Teran, H.; Aqvist, J.

PlOS Comp. Biol (2014) 10:e1003585

-[2] Jespers, W.et al. and Gutiérrez-de-Terán H. Trends Pharmacol.

Sci. (2018) 39:75-89

-[3] Esguerra, M. et al. and Gutiérrez-de-Terán, H. Nucl. Ac. Res.

(2016) 44: W455-62

-[4] Nøhr AC, Jespers W, et al. Sci Rep. (2017) 7:1128.

-[5] El Maatougui, A., Azuaje, et al. and Gutiérrez-de-Terán, J Med

Chem. (2016) 59:1967.

S2.3-2

Molecular mechanisms of GPCR-G protein re-

cognition and selectivity

Xavier Deupi

Paul Scherrer Institute/Condensed Matter Theory group,
Laboratory for Scientific Computing and Modeling

G protein-coupled receptors (GPCRs), one of the largest and

most diverse membrane protein families in eukaryotes, transform

extracellular signals carried by natural ligands and clinical drugs

into cellular responses. Thus, these receptors are essential in cell

physiology, constituting one of the most important pharmaceutical

targets, with around 30% of prescribed drugs acting through this

family of proteins.

At the center of GPCR-mediated signal transduction lies the

formation of selective signaling complexes between the receptor

and specific G protein subtypes. Recent advances in structural

biology have resulted in a surge of three-dimensional structures

at atomic resolution of GPCRs in diverse conformational states,

including several complexes between GPCRs and different G

protein subtypes. These structures provide a rich dataset to study

the relationship between structure and function, and have resulted

in recent advances on our understanding on how receptors and G

proteins activate and interact with each other.

In this talk, I will review recent findings (by our laboratory

and others) on the molecular mechanisms of GPCR-G protein

recognition and selectivity, and discuss open questions and future

directions in this field.

S2.3-3

Revisioning how G protein-coupled receptors

activate and bind arrestin

Martha Sommer
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Charité-Universitätsmedizin Berlin/Institut für Medizinische
Physik und Biophysik

G protein-coupled receptor (GPCR) signalling is regulated by the

protein arrestin. Recent years have brought several crystal structu-

res of activated arrestins, including the landmark arrestin-receptor

fusion complex [1]. However, these static structures do not indicate

how the receptor activates arrestin, nor the mechanism of GPCR

coupling by arrestin. I will present recent findings regarding the

“pre-complex”, which is low-affinity initial binding mode of arrestin

and the phosphorylated receptor. Two functionally important ele-

ments of arrestin with regard to pre-complex formation, namely the

C-edge membrane anchor [2] and the distal C-tail of arrestin, have

been identified. I will further present new insights into how arres-

tin is activated during transition from pre-complex to high-affinity

complex. The results indicate that both the helical core and the

phosphorylated C-terminus of the receptor induce arrestin activa-

tion, and the respective binding interfaces on arrestin for receptor

core and phosphorylated C-terminus are allosterically coupled [3].

Besides contributing to the mechanistic understanding of arrestin

activation and receptor binding, these results imply how variation

in receptor phosphorylation pattern or receptor activity state might

modulate the activation and conformation of receptor-bound arres-

tin. These concepts are central to understanding GPCR signaling

pathway selectivity.

References
-[1] Kang Y, et al., Xu HE, Nature, 2015, 523, 561-567.

-[2] Lally CCM, Bauer B, Selent J, Sommer ME, Nature Communica-

tions, 2017, 8, 14258.

-[3] Latorraca NR, Wang JK, Bauer B, Townshend RJL, Hollingsworth

SA, Olivieri JE, Xu HE, Sommer ME, Dror RO, Nature, 2018, 557,

452-456.
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S3.1. Cell signalling in development

and disease

S3.1-1 m

The roles of Wnt signalling in mitosis

Sergio Perez Acebron

Heidelberg University/Cell signalling lab, Centre for Organismal
Studies (COS)

Canonical Wnt signalling is best known for the beta-catenin-

dependent regulation of target genes. However, pathway branches

have recently emerged, which act independently of beta-catenin

and transcription [1]. We have recently discovered that Wnt signa-

lling promotes a rich post-translational programme by regulating

the stability and activity of GSK3 target proteins other than beta-

catenin. In dividing cells, this occurs preferentially at the G2/M

phase, when gene transcription is switched off [2]. We have shown

that post-translational branches of Wnt signalling regulate cell size

in dividing cells, are required for sperm maturation, and promo-

te embryonic divisions in early zygotes [3,4]. Wnt also promotes

faithful execution of mitosis in somatic cells. However, the targets

of Wnt signalling, and how they contribute to abnormal mitosis and

chromosome missegregation [5], remain unexplored. We have iden-

tified novel Wnt targets in mitosis and analysed mitotic phenotypes

regulated by Wnt. By integrating these data, we aim to chart how

Wnt signalling promotes mitosis, and unravel how its misregula-

tion leads to chromosome instability and unscheduled proliferation,

which are hallmarks of various human diseases including cancer.

References
-[1] Acebron and Niehrs, Trends Cell Biol 26, 956-967 (2016).

-[2] Acebron et al., Mol Cell 54, 663-674 (2014).

-[3] Koch, Acebron, et al., Cell 163, 1225-1236 (2015).

-[4] Huang et al., Proc Natl Acad Sci U S A 112, 5732-5737 (2015).

-[5] Stolz et al., EMBO Rep 16, 490-499 (2015).

S3.1-2

Regulation of anisotropic growth by two ortho-

gonal signalling centres

Lara Barrio1; Marco Milán1

1IRB Barcelona/IRB Barcelona

In the developing Drosophila wing disc, Wingless (Wg) and Deca-

pentaplegic (Dpp) morphogens – members of the Wnt and BMP

families, respectively - are expressed in two orthogonal stripes that

correspond to the dorsal-ventral (DV) and anterior-posterior (AP)

compartment boundaries, respectively. Their gradients provide a

series of concentration thresholds throughout the tissue that set

the transcriptional state of target genes in discrete domains of gene

expression as a function of their distance from the source. These do-

mains are ultimately used to locate the patterning elements of the

adult wing along the anterior-posterior and proximal-distal axes.

Thus, morphogen gradients specify cell identities in two orthogo-

nal axes of the fly wing by regulating, in a concentration-dependent

manner, target genes specific of each morphogen. By contrast and

consistent with the observation that proliferative growth is homo-

genous in the developing wing, the most accept view nowadays on

the role of Dpp and Wg in regulating proliferative growth is that

their graded activity does not play an instrumental role in regula-

ting growth [1–3]. This is based on the ability of uniform, low level,

morphogen expression to rescue the defects on wing size caused by

the absence of the endogenous source [4,5]. Two relevant questions

remain to be elucidated so far. Are these two morphogens specifi-

cally mediating the growth-promoting activities of each of the com-

partment boundaries? If so, how do they regulate growth along two

different axes? I will first present evidence that Wg and Dpp utilize

non-interchangeable molecular mechanisms to drive tissue growth

and that these two morphogens are used in a non-interchangeable

manner by the DV and AP compartment boundaries to drive pre-

ferential growth along the AP and proximal-distal (PD) axes of the

developing wing, respectively. I will then propose a model whereby

the width of Wg and Dpp morphogen gradients and a minimal

amount of signalling sufficient to reduce the levels of two distinct

transcriptional repressor regulate the physical size of the adult wing

primordium along the AP and PD axes.

References
-[1] Barrio & Milan Elife 6, (2017).

-[2] Dekanty & Milan EMBO Rep 12, 1003–1010 (2011).

-[3] Ferreira & Milán PLoS Biol. 13, (2015).

-[4] Bosch et al Elife 6, (2017).

-[5] Baena-Lopez et al Sci Signal 2, ra60 (2009).

S3.1-3

The complexity of the EMT: beyond cell migra-

tion in development and disease

Sonia Vega; Cristina López-Blau; M. Angela Nieto

Instituto de Neurociencias CSIC-UMH/Unidad de Neurobioloǵıa
del Desarrollo

The epithelial to mesenchymal transition (EMT) was implemented

and fixed in evolution for the formation of tissues which cells

originate far from their final destination, as this programme

endows cells with migratory properties. Interestingly, the EMT is

reactivated in several pathologies including the delamination of

cancer cells from the primary tumor in their way to form metas-

tasis. Importantly, although the triggering of the EMT involves a

handful of transcription factors (EMT-TFs), the complexity of the

program is extremely high due to the reversibility of the process

and the activation of different combinations of factors, leading to

a new concept of a tissue-specific EMT-TF code.

The EMT program in embryonic and cancer cells usually involves

not only the transition from epithelial towards a mesenchymal mi-

gratory phenotype but also the activation of associated programs

that contribute to the fitness of these migratory cells. These pro-

grams include invasion, control of cell proliferation, resistance to

cell death and the acquisition of stem cell-like properties. However,

cell context also impinges on the behavior of the responding cells

and for instance, the reactivation of EMT during organ degenera-

tion and fibrosis fails to activate the invasion subprogram. Thus,

the question is how all the different subprograms are regulated

and implemented in different cell contexts. I will discuss some of

the differences between the response of embryonic and cancer cells

versus that of non-transformed adult epithelial cells and the role

of the EMT-TF Snail in developing bones, a context in which the

main subprogram implemented is the control of cell proliferation

and differentiation, with putative key implications in treating

achondroplasia, the most common form of human dwarfism.

S3.2. DNA Replication, repair and

genomic instability

S3.2-1

Regulation of DNA replication by ubiquitin and

SUMO

Emilio Lecona

Centre for Molecular Biology Severo Ochoa (CBMSO)/Genome
Dynamics and Function
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DNA replication needs to be tightly controlled to ensure the

faithful copy of DNA through mitosis and prevent the generation

of genome instability. Our previous work identified the presence

of a SUMO-rich and ubiquitin-poor environment in replication

forks and a role for USP7 as a SUMO deubiquitinase that targets

SUMO2/3 and SUMOylated proteins in the replisome. These

data suggest that the group modification of replication factors

by SUMO plays a role during DNA replication. Now we want

to understand how the modification of the replisome by SUMO

regulates DNA replication. First, we are exploring the role of

SUMO as a mark for the extraction of proteins from the replisome

by the protein segregase VCP. We have identified FAF1 as the

adaptor that targets VCP to SUMOylated factors and showed

that FAF1 cooperates with VCP to regulate DNA replication.

Additionally, we present evidence that the action of VCP might

be related to the extraction of the MCM complex from non-fired

origins of replication. Our data suggest that VCP eliminates the

roadblocks ahead of the forks to prevent their stalling. Finally,

we are analysing what is the effect of depleting SUMO in the

dynamics of DNA replication. We will present our data showing

how DNA replication proceeds in the absence of the collective

SUMOylation of the replication factors.

S3.2-2

Proteomics characterization of Chromosomal

Common Fragile Sites uncovers ATRX as a

regulator of their stability

Andres J. Lopez-Contreras; David Pladevall-Morera; Stepha-
nie Munk

University of Copenhagen/ICMM

Common Fragile Sites (CFSs) are conserved genomic regions prone

to break under conditions of replication stress (RS). Thus, CFSs

are hotspots for rearrangements in cancer and contribute to its

chromosomal instability. Here, we have performed a global analysis

of proteins that recruit to CFSs upon mild RS to identify novel

players in CFS stability. To this end, we performed Chromatin

Immunoprecipitation (ChIP) of FANCD2, a protein that localizes

specifically to CFSs in G2/M, coupled to mass spectrometry

to acquire a CFS interactome. Our strategy was validated by

the enrichment of many known regulators of CFS maintenance,

including Fanconi Anemia, DNA repair and replication proteins.

Among the proteins identified with unknown functions at CFSs

was the chromatin remodeler ATRX. Here we demonstrate that

ATRX forms foci at CFSs upon RS, and that ATRX depletion

increases the occurrence of chromosomal breaks, a phenotype

further exacerbated under mild RS conditions. Accordingly, ATRX

depletion results in increased number of 53BP1 G1 bodies and

micronuclei, overall indicating that ATRX is required for CFS

stability. Together our study provides the first proteomics charac-

terization of CFSs as a valuable resource for the identification of

novel regulators of CFS stability.

S3.2-3

Mechanisms of DNA-protein crosslink repair

Julien Duxin

University of Copenhagen/NNF Center for Protein Research

DNA-protein crosslinks are dangerous genomic lesions induced by

many endogenous, environmental and chemotherapeutic agents.

Left unrepaired, DPCs block essential processes such as DNA repli-

cation and DNA transcription and thus threaten genomic integrity.

Despite their importance to human health, the repair mechanisms

of DPCs is still poorly understood. One major challenge has been

to reliably and specifically monitor DPC-repair in living cells. To

overcome these obstacles, we recently developed a system that reca-

pitulates DPC repair in a test tube. In this system, a plasmid con-

taining a site specific DPC is incubated in Xenopus egg extracts,

and repair of the DPC can be directly monitored in a synchronized

manner. We first found that DPC repair is intrinsically coupled to

DNA replication [1]. We showed that when a DPC is encountered

by the replisome, it is rapidly degraded to a short peptide adduct.

Proteolysis of the DPC facilitates DNA synthesis across the lesion.

We recently further demonstrated how SPRTN and the proteaso-

me operate as two independent DPC proteases that are differently

activated by DNA replication [2]. During my talk I will recapitu-

late our findings on DPC repair and present our latest efforts to

uncover the main players orchestrating in this reaction.

References
-[1] Duxin, J. P., Dewar, J. M., Yardimci, H. & Walter, J. C. Repair of

a DNA-protein crosslink by replication-coupled proteolysis. Cell 159,

346–357 (2014).

-[2] Larsen, N. B. et al. Replication-Coupled DNA-Protein Crosslink

Repair by SPRTN and the Proteasome in Xenopus Egg Extracts. Mol.

Cell 73, 574–588.e7 (2019).

S3.3. Signalling pathways in

inflammation

S3.3-1

Alternative p38MAPK, p38γ and p38δ, in in-

flammation and cancer

Ana Cuenda

CNB-CSIC/Immunology and Oncology

p38MAPK pathways are central to the inflammatory response.

The p38MAPK group has four members encoded by different

genes, p38α, p38β, p38γ and p38δ. While the roles of the p38α

isoform have been widely studied in the context of inflammation

and tumour development, the knowledge of the in vivo role of p38γ

and p38δ in these processes is still very limited. Our laboratory is

investigating essential functions of the two less studied alternative

p38MAPKs, in vivo and in cultured cells. This strategy has lead

to the discovery of unexpected cross talk between p38γ/p38δ and

other signalling pathways controlling cytokine production in cells

during inflammation. The regulation of inflammatory processes by

p38γ/p38δ affects the development of different diseases such as co-

lon and skin inflammation, arthritis, or colon cancer associated to

colitis. We will discuss how, in specific settings and cell types, the

p38MAPK components, p38γ and p38δ, operate in inflammatory

processes, and the mechanisms underlying these novel functions.

S3.3-2

Role and therapeutic targeting of MALT1 in

inflammation and immunity

Rudi Beyaert

VIB-Ghent University/Center for Inflammation Research

The paracaspase MALT1 is an intracellular signaling protein that

plays a key role in innate and adaptive immunity. It is essential

for NF-kB activation and proinflammatory gene expression downs-

tream of several cell surface receptors. MALT1 has been most

studied in the context of T cell receptor-induced NF-kB signaling,

supporting T cell activation and proliferation. In addition, MALT1

hyperactivation is associated with specific subtypes of cancer,

where it controls tumor cell proliferation and survival. For a

long time, MALT1 was believed to function solely as a scaffold
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protein, providing a platform for the assembly of other NF-kB

signaling proteins. However, this view changed dramatically when

MALT1 was found to have proteolytic activity, which could be

functionally linked with the fine-tuning of proinflammatory gene

expression. Preclinical studies with MALT1-deficient mice or small

compound inhibitors fostered the belief that MALT1 is a promising

therapeutic target for the treatment of autoimmune diseases and

distinct lymphoma entities. Here I will discuss our recent work on

the role of MALT1 in the development of inflammatory skin disease.

S3.3-3

Regulation of inflammation by the TPL-2 com-

plex

Steve Ley

Imperial College London/Medicine

TPL-2 (also known as COT and MAP3K8) activates the MKK1

and MKK2 MAP 2-kinases following TLR stimulation in innate

immune responses, resulting in activation of the downstream MAP

kinases ERK1 and ERK2 [1]. TPL-2 also activates these MAP ki-

nases downstream of TNFR1, IL-1R, and Dectin-1 underlining its

sentinel importance in innate immunity. Consistent with this, TPL-

2 is critical for immune responses to bacteria, fungi and viruses.

TPL-2 kinase forms a stoichiometric complex with NF-kB1 p105,

an IkB and the precursor of NF-kB p50, and the ubiquitin binding

protein in unstimulated cells. Following TLR stimulation, the IkB

kinase (IKK) complex phosphorylates NF-kB1 p105, promoting its

degradation by the proteasome. This releases associated NF-kB

subunits to translocate into the nucleus to modulate transcription

and liberatesTPL-2 from p105-mediated inhibition. Consequently,

the activation of the ERK1/2 MAP kinase pathway by TPL-2 is

directly linked to the activation of NF-κB. The physiological fun-

ctions of ABIN-2 have remained unclear.

I will report on our recent studies to investigate how TPL-2 –

ERK1/2 MAP kinase pathway regulates transcription in innate

immune responses and to identify roles for ABIN-2 signaling in

inflammation.

Funded by the U.K. Medical Research Council and the Francis

Crick Institute.

References
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regulation of the TPL-2 / ERK MAP kinase pathway. Immunol. Rev.
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G01. Apoptosis and Cell Stress

G01-01-P1 f,m

T-Type Cav3.1 Channels Mediate Progression
and Chemotherapeutic Resistance in Glioblasto-
ma

Visa, Anna1; Cresṕı, Marta2; Maiques, Oscar3; Alza, Ĺıa1;
Santacana, Maria4; Hererros, Judit5; Cant́ı, Carles1

1IRB Lleida/Medicina Experimental , 2Barts Cancer

Institute/Haemato-Oncology, 3Barts Cancer Institute/Cancer

and Inflammation, 4Hospital Arnau de Vilanova/Unidad de

Citogenética, 5IRB Lleida/Ciencias Médicas Básicas

T-type Calcium channels (TTCC) have been identified as key

regulators of cancer cell cycle and survival. In vivo studies

in glioblastoma (GBM) murine xenografts have shown that

drugs able to block TTCC in vitro (such as tetralol derivatives

mibefradil/NNC-55-096, or different 3,4-dihydroquinazolines)

slow tumor progression. However, currently available TTCC

pharmacologic blockers have limited selectivity for TTCC and are

unable to distinguish between TTCC isoforms. Here we analyzed

the expression of TTCC transcripts in human GBM cells and

show a prevalence of Cacna1g/Cav3.1 mRNAs. Infection of GBM

cells with lentiviral particles carrying short hairpin RNA against

Cav3.1 resulted in GBM cell death by apoptosis. We generated

a murine GBM xenograft via subcutaneous injection of U87-MG

GBM cells and found that tumor size was reduced when Cav3.1

expression was silenced. Furthermore, we developed an in vitro

model of temozolomide-resistant GBM that showed increased

expression of Cav3.1 accompanied by the activation of macroau-

tophagy. We confirmed a positive correlation between Cav3.1 and

autophagic markers in both GBM cultures and biopsies. Of note,

Cav3.1 knockdown resulted in transcriptional downregulation

of p62/SQSTM1 and deficient autophagy. Together, these data

identify Cav3.1 channels as potential targets for slowing GBM pro-

gression and recurrence based on their role in regulating autophagy.

G01-02-P2

Inhibiting SUMO1-mediated SUMOylation in-
duces autophagy-mediated cancer cell death and
reduces tumour cell invasion via RAC1

Castillo-Lluva, Sonia1; Lorente, Mar1; Garćıa-Casas, Ana1;
Salvador, Nélida1; Mart́ınez-López, Angélica1; Gabicagogeascoaa,
Estibaliz1; Velasco, Guillermo1; Lopez-Palomar, Lućıa1

1Universidad Complutense de Madrid/Bioqúımica y Bioloǵıa
Molecular

Post-translational modifications directly control protein activity

and thus, they represent an important means to regulate the res-

ponses of cells to different stimuli. Protein SUMOylation has re-

cently been recognised as one such modification and has been as-

sociated with various diseases, including different types of cancer.

However, the precise events through which changes in SUMOyla-

tion influence the tumourigenic properties of cells remain to be

fully clarified. Here, we show that blocking the SUMO pathway

by depleting SUMO1 and UBC9 or by exposure to Ginkgolic acid

C15:1, an inhibitor of the E1-SUMO1 complex, induces cell death,

also inhibiting the invasiveness of tumour cells. Indeed, diminishing

the formation of SUMO1 complexes induces autophagy-mediated

cancer cell death by increasing the expression of Tribbles pseudo-

kinase 3. Moreover, we found that blocking the SUMO pathway

inhibits tumour cell invasion by decreasing RAC1 SUMOylation.

These findings shed new light on the mechanisms by which SU-

MO1 modifications regulate the survival, and the migratory and

invasive capacity of tumour cells, potentially establishing the bases

for the development of novel anti-cancer treatments based on the

inhibition of SUMOylation.

References
- Castillo-Lluva S, Tatham MH, Jones RC, Jaffray EG, Edmondson

RD, Hay RT, et al. SUMOylation of the GTPase Rac1 is required for

optimal cell migration. Nat Cell Biol. 2010;12(11):1078-85.

- Fukuda I, Ito A, Hirai G, Nishimura S, Kawasaki H, Saitoh H, et al.

Ginkgolic acid inhibits protein SUMOylation by blocking formation of

the E1-SUMO intermediate. Chem Biol. 2009;16(2):133-40.

G01-03-P3 m

Preconditioning-induced early Akt activation
controls MDM2/p53 interaction and promotes
neuronal ischemic tolerance

Vecino, Rebeca1; Barrio, Emilia1; Sanchez-Moran, Irene2;
Suarez-Pindado, Alberto1; Bolanos, Juan Pedro3; Almeida,
Angeles1; Delgado-Esteban, Maria1

1IBFG/CSIC-Universidad de Salamanca/Instituto de

investigacion biomedica de Salamanca (IBSAL), 2Universidad de
Salamanca/Instituto de investigacion biomedica de Salamanca

(IBSAL), 3IBFG/CSIC-Universidad de Salamanca/Instituto de
investigacion biomedica de Salamanca (IBSAL)/CIBERFES

Attenuation of cell apoptosis has been involved in endogenous neu-

roprotection induced during brain tolerance related to ischemic pre-

conditioning (IPC). The PI3K/Akt pathway regulates cell deve-

lopment, growth, and survival. Several studies have reported that

activated Akt, a serine-threonine specific protein kinase B enhan-

ces MDM2-mediated p53 destabilization triggering survival in can-

cer cells. Recently, we demonstrated that IPC prevents the acti-

vation of p53/PUMA/Caspase-3 apoptotic pathway by increasing
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MDM2/p53 interaction in cortical neurons. Here, we aimed to cla-

rify the role of Akt in the IPC-induced neuronal tolerance against

lethal ischemia.

To do that, primary cortical neurons were exposed to a validated

in vitro model of IPC (oxygen glucose deprivation; OGD; 20 min)

prior to prolonged ischemia (OGD, 90min). Akt levels were modu-

lated by specific siRNA and PI3K/Akt activity was inhibited by

wortmannin. Protein levels were determined by Western blotting.

Neuronal apoptosis (Annexin-V-staining and caspase-3 activation)

was analyzed by flow cytometry and fluorimetry. For ectopic human

MDM2 expression, a plasmid construction expressing YFP-tagged

Mdm2 was used.

Our results show that IPC promoted early phosphorylation of Akt,

followed by an increase in Akt-MDM2 interaction. Indeed, Akt ac-

tivation promoted stabilization of phosphorylated MDM2, which

enhanced IPC-promoted nuclear MDM2-p53 complex at 4 hours

of reoxygenation after ischemia. Furthermore, PI3K/Akt specific

inhibition by wortmannin and siRNA against Akt, completely in-

duced a cytosolic MDM2 translocation, leading to the prevention

of IPC-mediated neuroprotection.

In conclusion, the PI3K/Akt signaling pathway is involved in is-

chemic tolerance, through controlling the MDM2/p53 interaction.

The work was funded by The Instituto de Salud Carlos III

(PI18/00103 and RD16/0019/0018); FEDER (European regional

development fund); and Junta de Castilla y Leon (IES007P17;

Escalera de Excelencia CLU-2017-03 Cofinanciado por el P.O.

FEDER de Castilla y León 14-20).

G01-04-P4 f,m

Non-SUMOylated Cx43 changes the function and
recruitment of cellular components into exosomes
and prevents drug resistance to BRAF/MEK
inhibitors in metastatic melanoma

Varela-Vázquez, Adrian1; Guitián-Caamaño, Amanda1; Castro-
Iglesias, Alejandro1; Bravo, Susana B.2; Calleja-Chuclá, Teresa3;
Fonseca, Eduardo4; Mayán, Maŕıa D.1

1Instituto de Investigación Biomédica de A Coruña (INIBIC).
Servizo Galego de Saúde (SERGAS)./CellCOM research group,
2Instituto de Investigación Sanitaria de Santiago de Compostela
(IDIS)/Proteomics laboratory, 3Hospital Teresa Herrera.
Servicio Galego de Saúde (SERGAS)./Pharmacy Service,
4Instituto de Investigación Biomédica de A Coruña (INIBIC).
Servizo Galego de Saúde (SERGAS)./Deparment of
Dermatology. CellCOM research group

Connexin43 (Cx43) a transmembrane protein involved in cell-cell

communication andsignalling, has been described as a tumor sup-

pressor factor in melanoma, however its role in disease progression

remains under debate. Extracellular vesicles (EVs), including

exosomes are circulating nanovesicular carrier of molecules, which

provide signals and “educate” neighboring or distant cells.The

presence of Cx43 in exosomes provides these particles with an

additional capacity to exchange small molecules such as RNAs,

metabolites or peptides with target cells via gap junction channels

(GJs).In this study we have investigated the role of Cx43 and

exosomal Cx43 in metastatic melanoma. Low and SUMOylated

Cx43 in human melanoma cell lines were associated with cyto-

plasmic distribution and low incidence of dye coupling (GJIC).

Ectopic Cx43 gene expression using vectors increased total Cx43

levels, restored Cx43 native band detected by western-blot,

plasma membrane localization and raised GJIC. Interestingly,

exosomes isolated from melanoma cells overexpressing Cx43

contain non-SUMOylated Cx43, which changed the recruitment of

RNA and proteomic components identified by RNA-Seq and mass

spectrometry, switching the messages and the function of these

EVs. When BRAF-mutated melanoma cell lines were exposed

to exosomes containing Cx43, the EVs significantly decreased

cell proliferation and blocked colonies growth. Besides, ectopic

expression of Cx43 during BRAF/MEK inhibitors treatments

significantly increased cellular senescence and triggered apoptosis

preventing drug resistance. Our results indicate that Cx43 and

exosomal particles containing non-SUMOylated Cx43 might

represent a new therapeutic target against BRAF-mutated mela-

noma. Further understanding of the role of Cx43 in the exosomes

will have implications for the development of new therapeutic

strategies to combat metastatic melanoma and to improve the

potency of BRAF/MEK inhibitors in BRAF-mutated melanoma

patients.

G01-05-P5

Insulin-like growth factor-1 regulates survival,
differentiation and autophagy in otic cells

Pulido, Sara1; Garcia-Mato, Angela1; Rodriguez de la Rosa,
Lourdes1; Magariños, Marta2; Varela-Nieto, Isabel3
1CIBERER Unit 761, CIBER, Institute of Health Carlos III,
Madrid, Spain./“Alberto Sols” Biomedical Research Institute

(CSIC-UAM), Madrid, Spain, 2“Alberto Sols” Biomedical
Research Institute (CSIC-UAM), Madrid, Spain/Department of
Biology, Autonomous University of Madrid, Madrid, Spain.,
3IdiPAZ, La Paz Hospital Institute for Health Research, Madrid,
Spain./“Alberto Sols” Biomedical Research Institute
(CSIC-UAM), Madrid, Spain

Insulin-like growth factor-1 (IGF-1) is a key element in chicken otic

development, and its deficit causes syndromic deafness in mice and

men [1]. Early steps of inner ear development involve the formation

of an autonomous transitory embryonic structure, the otic vesicle

or otocyst. Autophagy is a catabolic process essential for vertebrate

development and homeostasis. We have reported that autophagy is

required to facilitate the clearance of apoptotic cells and neuronal

differentiation during early otic development [2]. Although IGF-1

has been shown to regulate autophagy in other cellular contexts,

its role during otic development is not well-defined yet.

Here we have studied the molecular actions of IGF-1 and

its potential modulation of autophagy in the cell line HEI-

OC1 (derived from the auditory organ of the transgenic mouse

ImmortomouseTM) and in ex vivo organotypic cultures of chicken

otocysts. IGF-1 downstream signaling pathways were studied by

western blotting of main IGF-1 targets. Proliferation was measu-

red by incorporation of EdU. Apoptosis was assessed by TUNEL

labelling and flow cytometry. Autophagy flux was analyzed by mea-

suring LC3 and p62 relative protein levels.

Our results show that IGF-1 promotes cell survival and cell prolife-

ration while reduces cell death in both experimental models. IGF-1

is also playing a role in neuronal differentiation in the otic vesicle,

maintaining otic neuroblasts in an undifferentiated and prolifera-

tive state. Furthermore IGF-1 actions include the downregulation

of autophagy, which is induced in response to starvation and is

essential for development and differentiation of otic cells.

References
-[1] Rodriguez-de la Rosa, L., Lassaletta, L., Calvino, M., Murillo-

Cuesta, S., & Varela-Nieto, I. (2017). The Role of Insulin-Like Growth

Factor 1 in the Progression of Age-Related Hearing Loss. Frontiers in

aging neuroscience, 9, 411. doi:10.3389/fnagi.2017.00411

-[2] Varela-Nieto, I., Palmero, I., Magariños, M. (2019). Comple-

mentary and distinct roles of autophagy, apoptosis and senescence

during early inner ear development. Hearing Research, 376, 86-96. doi:

0.1016/j.heares.2019.01.014

G01-06-P6 f

Antiproliferative and antioxidant activity of uvaol
in human hepatocellular carcinoma
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Bonel-Pérez, Gloria Cristina1; Gris-Cárdenas, Isabel1; Parra-
Pérez, Alberto Manuel1; Siles, Eva2; Rufino-Palomares, Eva
Encarnación1; Pérez-Jiménez, Amalia3; Lupiáñez, José Antonio1;
Peragón, Juan2

1Universidad de Granada/Bioqúımica y Bioloǵıa Molecular I ,
2Universidad de Jaén/Bioloǵıa Experimental , 3Universidad de
Granada/Zooloǵıa

Despite the considerable advances in cancer knowledge, this disea-

se still causes a high number of deaths. Hepatocellular carcinoma,

the most common liver cancer, has two alarming characteristics:

its incidence is increasing and patients diagnosed have a low sur-

vival rate. Nowadays, there are no effective treatments to stop the

growth of this tumor. Natural products have a significant role in the

discovery of new drugs. The pentacyclic triterpenes, plentiful in the

superficial wax of fruit and leaves of Olea europaea, present antioxi-

dant, anti-inflammatory, antimicrobial and antitumor capabilities,

among others. Studies on uvaol are scarce, having only described its

anticancer potential in breast tumor cells and astrocytoma. There-

fore, the objective of the present study is the characterization of the

antiproliferative and antioxidant effects of this compound on the

established human liver line WRL68 and human hepatocarcinoma

line HepG2. Cytotoxicity assays were performed on both cell lines,

which resulted in IC50 values for 24h of 25 µg/mL and 54.2 µg/mL

for the HepG2 and WRL68 lines, respectively. Also, microscopy

studies were carried out, showing morphological changes in respon-

se to uvaol treatment. Cell arrest and apoptosis trials showed a

higher rate of those parameters in HepG2 comparing with control.

The markers of these processes were corroborated through Wes-

tern blotting assays. Likewise, the antioxidant potential of uvaol

was analyzed by flow cytometry tests and subsequent characteriza-

tion of the proteins involved in both pro and antioxidant pathways

by Western blotting. As conclusion, uvaol has antiproliferative, pro-

apoptotic and antioxidant effects on human hepatocarcinoma lines,

and may be considered as a treatment for this type of tumor in the

future.

References
- Allouche, Y. et al. Antioxidant, Antiproliferative, and Pro-apoptotic

Capacities of Pentacyclic Triterpenes Found in the Skin of Olives

on MCF-7 Human Breast Cancer Cells and Their Effects on DNA

Damage. J. Agric. Food Chem. 59, 121–130 (2011).

- Mart́ın, R. et al. Natural Triterpenic Diols Promote Apoptosis in As-

trocytoma Cells through ROS-Mediated Mitochondrial Depolarization

and JNK Activation. PLoS One 4, e5975 (2009).

G01-07-P7 f

Anticancer and anti-inflammatory effect of
hydroxytyrosol in hematological malignancies
human cell lines

Parra-Pérez, Alberto Manuel1; Gris-Cárdenas, Isabel1; Bonel-
Pérez, Gloria Cristina1; Soriano, Pedro1; Luque, Maŕıa1; Sánchez-
Gallego, Raul1; Pérez-Jiménez, Amalia2; Rufino-Palomares, Eva
Encarnación1; Lupiáñez, José Antonio1

1Universidad de Granada/Bioqúımica y Bioloǵıa Molecular I ,
2Universidad de Granada/Zooloǵıa

Olive oil, key element in the Mediterranean diet, has numerous

health benefits since, in its composition, different bioactive com-

pounds, such as polyphenols, can be found. Hydroxytyrosol (HT),

main representative of this type of compounds, has been described

as one of the strongest natural antioxidants, also showing anti-

inflammatory, antimicrobial, cardioprotective and anticancer acti-

vities in different kind of tumours, but scarcely studied in hemato-

logical malignancy. Therefore, the goal of this study was to evaluate

the anticancer and anti-inflammatory potential of HT in T cells of

acute human leukemia (Jurkat and HL60), Hodgkin’s lymphoma

(KM-H2) and murine macrophages (Raw264.7). For this purpose,

cytotoxicity assays for HT were done, showing IC50 values for each

cell lines (IC50 (HL60) at 72 h: 23.25 µg/mL; IC50 (Jurkat) at

24 h: 27.32 µg/mL; IC50 (KM-H2) at 24 h: 34.26 µg/mL; IC50

(Raw264.7) at 24 h: 24.81 µg/mL). Also, microscopy studies, in

which morphological changes were observed in the cells in respon-

se to the treatment, were performed. Furthermore, apoptosis and

cell cycle assays were carried out, which revealed an antiprolifera-

tive effect of HT, decreasing the percentage of dividing cells and

increasing apoptosis. Inflammation tests showed that HT acts as

anti-inflammatory, reducing NO2 levels in Raw264.7 cells stimula-

ted by lipopolysaccharide (LPS). These processes were confirmed

by the expression changes of the main markers of inflammation and

cancer using Western Blot methodology. In conclusion, HT has an

anticancer and anti-inflammatory effect in the cell lines studied and

it could be used as a natural drug in the treatment of liquid cancers

(lymphomas and leukemias).

References
- Fabiani, R. et al. Cancer chemoprevention by hydroxytyrosol isolated

from virgin olive oil through G1 cell cycle arrest and apoptosis. Eur.

J. Cancer Prev. 11, 351–8 (2002)

- Robles-Almazan, M. et al. Hydroxytyrosol: Bioavailability, toxicity,

and clinical applications. Food Res. Int. 105, 654–667 (2018)

- Zhang, X., Cao, J. & Zhong, L. Hydroxytyrosol inhibits pro-

inflammatory cytokines, iNOS, and COX-2 expression in human

monocytic cells. Naunyn. Schmiedebergs. Arch. Pharmacol. 379,

581–586

G02. Molecular Basis of Pathology

G02-01-OI

Role of TREM2 receptor during the progression
of liver disease: from acute liver injury, to chronic
liver disease and the development of hepatocellu-
lar carcinoma

Perugorria Montiel, Ma Jesús1

1Biodonostia Health Research Institute, Donostia University
Hospital, University of the Basque Country (UPV/EHU), San
Sebastian

Background and Aims:

Hepatocellular carcinoma (HCC) is the most prevalent primary

liver tumor and the third most common cause of cancer related

death. Even though a number of interventional treatment methods

are currently in use, this tumor remains highly chemo-resistant

and shows a poor prognosis. HCC slowly unfolds on a background

of chronic liver injury, where inflammation and liver regeneration

processes are involved. Toll-like receptor (TLR) derived signa-

ling in non-parenchymal liver cells accelerates carcinogenesis by

modulating inflammatory responses. Therefore, the regulation

of pro-inflammatory signals arises as a promising therapeutic

strategy for HCC. The triggering receptor expressed on myeloid

cells 2 (TREM2) acts as an anti-inflammatory receptor, as it inhi-

bits TLR-derived signaling in various tissues including the liver.

TREM2 protects the liver from various hepatotoxic injuries yet its

role in HCC is still unknown. In this study we aimed to unravel the

impact of TREM2 on liver regeneration and hepatocarcinogenesis.

Methods:

TREM2 mRNA expression was analyzed in liver tissue samples

of two independent cohorts of patients with HCC and compared

to control non-malignant liver samples. To study the role of

TREM2 in HCC development and progression, wild type (WT)

and Trem2−/− mice were treated with the hepatocarcinogen

diethylnitrosamine (DEN) and analyzed at different time-points

during disease development. Early molecular mechanisms triggered

in response to DEN were analyzed in WT and Trem2−/− mice

in acute phases (6, 24, 72h). To evaluate the role of TREM-2
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in liver regeneration a 70% partial hepatectomy (PHx) model

was performed in WT and Trem2−/− mice, and animals were

sacrificed at 1, 6, 36, 72 hours and 5 days post-surgery.

Results:

TREM2 mRNA expression is significantly upregulated in human

HCC samples compared to control livers. Similarly, Trem2 mRNA

expression is also elevated in murine models of liver regeneration

and HCC. Trem2−/− mice developed increased number of tumors

after DEN. This was accompanied by an increase in the expression

of liver damage and hepatocyte proliferation markers. Trem2−/−

mice exhibited exacerbated liver damage in acute phases in res-

ponse to DEN. Regarding liver regeneration following PHx, PCNA

expression and BrDU incorporation indicated an increased hepa-

tocyte proliferation in Trem2−/− mice. Early pro-inflammatory

gene expression was also elevated in these mice. Interestingly,

the results observed in the HCC model could be rescued with an

anti-inflammatory diet (BHA).

Conclusion:

TREM2 is upregulated in human and experimental mouse models

of liver regeneration and HCC. TREM2 exerts diverse biological

effects that together contribute to protect the liver from hepatocar-

cinogenesis, suggesting TREM2 agonism should be investigated as

it might beneficially impact HCC pathogenesis in a multi-factorial

manner.

G02-02-OI

Understanding the pathophysiological role of
succinate/SUCNR1 axis in obesity and T2D:
from the laboratory to the clinic

Fernandez-Veledo, Sonia1

1Hospital Universitario de Tarragona Joan XXIII, Institut
d’Investigacio Sanitaria Pere Virgili-CIBERDEM

Succinate is now emerging as signaling metabolite derived from

gut microbiota and host metabolism, governing tissue damage

and immune responses. Extracellular succinate binds its cognate

receptor SUCNR1/GPR91 in the plasma membrane of broad range

of cells activating typical GPCR signaling pathways. We have des-

cribed that circulating levels of succinate are increased in obesity

and T2D and intestinal dysbiosis appears clearly linked with this

observation. Despite succinate/SUCNR1 axis might serve as a link

between metabolic stress and inflammation,whether succinate acts

as a harmful signal or has a protective role remains controversial.

Succinate accumulation in macrophages is known to activate a

pro-inflammatory program; however, the contribution of SUCNR1

to macrophage phenotype and function remained unclear.A recent

work from our lab indicates that succinate/SUCNR1 axis plays a

key role in metabolic-related immune responses enabling the active

resolution of inflammation in obesity, a mechanism disturbed in

human obesity. Specifically, we have studied the contribution of

SUCNR1 to macrophage phenotype and function. Myeloid-specific

deficiency in SUCNR1 promotes a local pro-inflammatory phenoty-

pe, disrupts glucose homeostasis in mice fed a normal chow diet,

exacerbates the metabolic consequences of diet-induced obesity

and impaires adipose tissue browning in response to cold-exposure.

At molecular level, we reported that SUCNR1 activation promotes

an anti-inflammatory phenotype in macrophages and boosted the

response of these cells to type 2 cytokines including IL-4 by a me-

chanism dependent of PKA-CREB-KLF4. Interestingly, succinate

decreases inflammatory markers in adipose tissue from lean but not

obese subjects, who showed higher systemic succinate but lower

expression of SUCNR1 in adipose tissue-resident macrophages.

Our findings highlight the importance of succinate–SUCNR1

signaling in determining macrophage polarization and assign an

unexpected role to succinate in limiting inflammation.Clearly

succinate and its receptor SUCNR1 are unveiled as versatile

regulators of many cellular functions. Nonetheless, further research

is essential to provide a complete picture on its local and systemic

actions, both in health and metabolic dysfunction encompassing

obesity and T2D. We combine clinical studies with basic research,

in order to clarify SUCNR1 functionality, as it might represent a

valuable and powerful new pharmacological target to treat obesity

and its related metabolic disorders.

G02-03-OS

Characterization and use of extracellular vesicles
purified from lymphatic fluid as surrogate mar-
kers of melanoma residual disease

Peinado Selgas, Hector1; Garcia Silva, Susana1; Benito Mar-
tin, Alberto2; Sanchez Redondo, Sara1; Hernandez Barranco,
Alberto1; Ximenez Embun, Pilar3; Nogués, Laura1; Mazariegos,
Marina S.1; Brinkmann, Kay4; Amor, Ana1; Boskovic, Jaskinka5;
Robledo, Mercedes6; Skog, Johan4; Noerholm, Mikkel4; Muñoz,
Javier7; Ortiz Romero, Pablo L.8; Rodŕıguez Peralto, Jose Luis9;
Rutkowski, Piotr10

1CNIO/Molecular Oncology, 2Weill Cornell

Medicine/Pediatrics, 3CNIO/Proteomics Core, 4Exosome

Diagnostics/Diagnostics, 5CNIO/Electron Microscopy,
6CNIO/Hereditary Genetics, 7CNIO/Proteomics, 8Instituto
I+12, Hospital Universitario 12 de Octubre/Dermatology,
9Instituto I+12, Hospital Universitario 12 de Octubre/Pathology,
10Maria Sklodowska-Curie Institute-Oncology
Center/Department of Soft Tissue/Bone Sarcoma and Melanoma

Liquid biopsies in melanoma patients have the potential to impro-

ve prognosis. Exudative seroma obtained in the drainage implan-

ted post-lymphadenectomy has never been explored as a source

of biomarkers. The use of circulating extracellular vesicles (EVs)

as surrogate markers of residual disease could be a novel and po-

werful non-invasive tool. We purified and characterized exosomes

by ultracentrifugation from lymphatic fluid (a.k.a. as exudative se-

roma) obtained after lymphadenectomy from stage III melanoma

patients (n=92) and were analyzed by nanosight analysis and elec-

tron microscopy and compared to plasma. We profiled the proteo-

mic profiles of exudative seroma- and plasma-derived exosomes by

mass spectrometry. Extracellular vesicle-associated nucleid acids

(EV-NAs) and analyzed BRAFV600E by an allele-specific PCR

(n=16, followed up to 677 days). We found that exudative seroma

is a novel biofluid highly enriched in EVs, higher size and increased

DNA cargo in comparison to plasma. Proteomic analysis of seroma-

derived exosomes demonstrated that they are enriched in melano-

ma oncogenic pathways together with immune-related pathways,

however proteomic analysis did not allow to identify biomarkers

of relapse or progression. The detection of BRAFV600E mutation

in seroma-derived EVs obtained 24-48 hours post lymphadenec-

tomy identified patients at risk of relapse significantly (Log rank

p=0.0067) in a cohort of 17 stage III melanoma patients followed

up for 700 days. These data support that our approach could be

a novel factor to detect residual disease right after surgery in sta-

ge III melanoma patients. Our analysis could be a novel approach

to aid oncologists to identify high risk groups of patients post-

lymphadenectomy and improve patient outcome.

Funding: MINECO, NIH, Starr Foundation, Ramon y Cajal

Programme, La Caixa, AECC, FERO foundation, and MINECO-

REDiEX.

G02-04-OS m

E2F2 and CREB1 cooperate in the regulation
of fatty acid B-oxidation in progressive non-
alcoholic fatty liver disease
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Obese patients with non-alcoholic fatty liver disease (NAFLD) are

at increased risk of developing hepatocellular carcinoma (HCC).

However, the mechanisms involved in the progression of NAFLD

to HCC are still unclear. The role of altered fatty acid oxidation

(FAO) in NAFLD progression is controversial. However, it has

been described that carnitine palmitoyl-transferase II (CPTII) is

decreased in steatohepatitic-HCC, which contributes to carcino-

genesis. E2f2 gene expression is increased in HCC according to

the oncomine database and E2F1 controls oxidative metabolism

in adipose tissue. Thus, the aims here were to evaluate if E2F2

is required for the metabolic rewiring of NAFLD-driven HCC

and to investigate the role of E2F2 modulating FAO in NAFLD

progression. E2f2−/− and wild-type (WT) mice were used. Liver

disease in mice was induced by an injection of diethylnitrosamine

(DEN) (25 mg/kg) at 14 days-old plus high fat diet (HFD) or

HFD alone until sacrificed at 3 or 9 months-old. A group of

chow diet (CD) fed mice was used. To a subgroup of DEN HFD

treated mice of each genotype, CREB1 antisense oligonucleotides

were injected to knockdown gene expression. AAV8 were used to

decrease expression of E2F2 in vivo in liver of WT mice. E2F2

was also silenced in HepG2 cells. Lipid content, ChiP analysis,

gene expression, protein levels and FAO rate were analysed. We

observed that E2f2−/− mice were resistant to lipid accumulation

and to HCC development, which was linked to increased FAO.

Besides, levels of CREB1 and CPTII were increased in the DEN

HFD E2f2−/− mice. This metabolic profile was also evident when

E2f2 was silenced in livers of 3 month-old WT mice fed a CD or

in HepG2 cells. Knockdown of CREB1 in DEN HFD WT mice,

in which E2f2 gene expression is increased, results in decrease

FAO rate and CPTII levels; however, it had no effect in DEN

HFD E2f2−/− mice, in which FAO and CPTII levels remained

increased. The ChIP analysis using E2F2 or CREB antibodies did

not show enrichment in the corresponding binding sites of CPTII

promoter when liver disease was induced suggesting a E2F2-CREB

mediated but indirect effect. In conclusion, E2F2 transcription

factor, required for NAFLD-HCC development, cooperates with

CREB1 to regulate FAO in progressive NAFLD. Absence of E2F2

avoids the metabolic rewiring of NAFLD-driven HCC arising as a

target for treatment.

G02-05-OS

Identification of novel regulators of immune
checkpoint responses using an inducible-suicidal
allele of Pd-l1

Fueyo Marcos, Elena1; Antón, Marta Elena1; Murga, Matilde1;
Fernández Capetillo, Óscar1

1CNIO/Genomic Instability Group

Immunotherapy is one of the most promising current anticancer

strategies. Cancer cells evade the action of the immune response

by expressing surface inhibitory molecules collectively referred as

immune checkpoints. Inhibiting these checkpoints, such us the

PD-1 receptor and its ligand PD-L1, has shown impressive res-

ponses in very aggressive tumours such as metastatic melanoma.

Unfortunately, most patients do not respond to this therapy.

Our laboratory has recently developed an inducible suicidal

mouse allele of Pd-l1 (PD-L1ATTAC), which allows tracking

and specific removal of PD-L1-expressing cells. The aims of the

present study are to validate the PD-L1ATTAC mouse model as a

useful tool for in vivo studies and to use cells from these mice to

perform CRISPR/Cas9-based genetic screens in order to identify

novel regulators of PD-L1 expression. The results presented

here confirm the inducible expression of the PD-L1 reporter in

PD-L1ATTAC cells and animals. In addition, our studies confirm a

vigorous immune response to melanoma in the context of PD-L1

deficiency. Finally, we have completed several CRISPR/Cas9

genome-wide screens using cells from this model, and the hits

of these efforts are now being characterized. While still at an

early stage, this work provides proof-of-principle examples of the

usefulness of the PD-L1ATTAC strategy as a way to interrogate re-

levant questions on the regulation of immune checkpoint responses.

G02-06-OS

Role of AKR1C2 and SRD5A1 hydroxysteroid
dehydrogenases in altered progesterone metabo-
lism during intrahepatic cholestasis of pregnancy
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R. Macias, Rocio I.3; Asensio, Maitane1; Cives-Losada, Candela1;
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INTRODUCTION: Intrahepatic cholestasis of pregnancy (ICP)

is characterized by elevated levels in maternal serum of bile acid

(BA), progesterone (PRG) and sulfated PRG metabolites, which

are generated due to an abnormal metabolism of sex hormones,

in which enzymes belonging to hydroxysteroid dehydrogenases

(HSDs) family are involved. AIM: To investigate changes in the

expression/function of key HSDs associated with ICP. MET-

HODS: Obstructive cholestasis was induced in pregnant rats

(OCP) from day 14 of gestation to term. Gene expression in

maternal liver and placenta at term was determined by RT-qPCR

and western blot. Placenta samples from patients with ICP and

normal pregnancies were also included in this study. The catalytic

activity of AKR1C2 was calculated from the rate of 5α-DHP

disappearance as measured by HPLC-MS/MS. The role of the

nuclear receptor FXR on HSDs regulation was investigated in

human cell lines incubated with BAs. RESULTS: In rat liver,

OCP downregulated Srd5a1 and Akr1c2 mRNA levels, which

was accompanied by decreased protein levels and enzymatic

activity. However, in placenta Srd5a1, Cyp17a1 and Akr1c2 were

significantly up-regulated. The latter was confirmed by western-

blot and enzymatic activity assays. Sulfotransferases Sult1e1 in

placenta, and Sult2b1 in liver were up-regulated in OCP. Similar

enhanced expression AKR1C2 and SRD5A1 expression was found

in placentas from ICP patients, whereas AKR1C2 was down-

regulated in hepatic cell lines exposed to FXR agonists (BAs and

GW4064). CONCLUSION: Maternal cholestasis is accompanied

by upregulation of enzymes involved in PRG transformation to

allopregnanolone in both rat and human placenta, together with

decreased expression and catalytic activity of these enzymes in
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the liver, which seems to be mediated by FXR. This could be

part of an adaptive mechanism to prevent excessive accumulation

in serum of PRG metabolites, thus protecting the fetus during ICP.

G02-07-P8 f

Direct Effects of Cigarette Smoke in Pulmonary
Arterial Cells: Implications in Arterial Remode-
ling and Vascular Tone Maintenance

Sevilla Montero, Javier1; Labrousse-Arias, David1; Fernandez-
Perez, Cintia1; Fernandez Blanco, Laura1; Barreira Barba,
Bianca2; Mondejar Parreño, Gemma2; Cogolludo Torralba,
Angel2; Calzada, Maŕıa J3

1Universidad Autónoma de Madrid/Bioqúımica, 2Universidad
Complutense de Madrid/Farmacoloǵıa y Toxicoloǵıa,
3Universidad Autónoma de Madrid/Medicina

The effects of cigarette smoke in the progressive deterioration of

the airway in COPD patients have been extensively studied. Howe-

ver, the effects on pulmonary vasculature have been neglected, due

to the classic conception that vascular damage is a consequence of

alveolar hypoxia and loss of capillary bed. In our laboratory we

aimed to study the effects of CSE in regulating pulmonary arterial

cells phenotypic modulation and in particular the effects in hPA-

Fib and hPASMC. Our results demonstrated that CSE exposure

had direct effects on hPAFib and hPASMC, promoting a senes-

cent phenotype that on the other hand contributed through the

secretion of inflammatory molecules to increase the proliferative

potential of non-exposed cells. In addition, CSE affected cell con-

tractility and dysregulated the expression and activity of voltage-

gated K+ channels. This ultimately contributed to limit vascular

responses impairing vasoconstriction and endothelium-dependent

and independent relaxation. These findings greatly enhance know-

ledge about pulmonary diseases, in particular COPD, and open a

new line of study related to the exploitation of these mechanisms

as therapeutic targets.
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Disturb lipid homeostasis is associated with in-
fertility in obese male mice
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Nutrición/Servicio de Bioqúımica-Investigación

Introduction: Obesity in men is associated with a decrease in

sperm concentration, motility, alterations in sperm morphology,

chromatin integrity and hormonal profile. There is a close rela-

tionship between lipid metabolism and development of germinal

cells and there is considerable evidence indicating that choleste-

rol is required for the development of gametes and fertility. The

decrease in adiposity improves the concentration of spermatozoa

reverting infertility. Objective: To study the pathophysiological

mechanisms causing gonadal dysfunction and infertility associated

with obesity in mouse. Methods: The experimental groups were:

1) Low fat diet (LFD) 10 weeks; 2) High fat diet (HFD) 10 weeks;

3) LFD 18 weeks; 4) HFD 18 weeks; 5) HFD 10 weeks and change

to LFD 8 weeks. Results: The HFD mice showed increased body

weight, food efficiency rate and liver weight, and a decrease in testis

weight/body weight ratio. HFD mice showed altered testis morp-

hology, an increased plasma cholesterol, HDL and LDL compared

with mice fed with LFD, which recovered when the HDF replaced

by LFD. Besides, obese mice exhibited a decrease in sperm counts

and plasma testosterone levels that not recovered with the LFD

diet. The expression of receptors/transporters involved in lipid up-

take and efflux in the testes, SR-BI, LDLr, and ABCA1, did not

suffer important changes in protein an mRNA expression. Finally,

HSL protein and mRNA expression was significant increase in HFD

fed mice testes compared to LFD mice. Conclusions: The altered

lipid homeostasis associated to obesity cause irreversible hypogo-

nadism and a decrease sperm count in mice. Besides, HFD alters

the expression of HSL, a key protein in spermatogenesis. These al-

terations may underlie the infertility associated to obesity in male

mice.
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Gene regulatory and phenotypic effects of cal-
citriol and canonical WNT in human colon
fibroblasts
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Vitamin D3 (cholecalciferol) is synthesized in the skin by action

of solar UV radiation or incorporated via diet, and is the inactive

precursor of 1α,25-dihydroxyvitamin D3 (calcitriol), a major pleio-

tropic hormone in the human organism. By binding and activation

of vitamin D receptor (VDR), a member of the superfamily of

nuclear receptors, calcitriol regulates the expression of hundreds of

genes in a tissue- and cell-type specific manner by transcriptional

and posttranscriptional mechanisms.

Human WNT factors are a family of 19 members of secreted

proteins that regulate crucial processes in many tissues and organs

during development and adult life. Some (canonical) WNTs act by

modulating the transcriptional activity of β-catenin whereas other

(non-canonical) WNTs affect different signal transducers (Ca2+,

Rho, JNK...) independently of β-catenin.

Colorectal cancer (CRC) is one of the most important neoplasias

worldwide in terms of incidence and mortality. The key role of the

constitutive activation of the WNT/β-catenin signaling pathway

promoting CRC and the protective effect of VDR agonists, in part

by antagonizing the WNT/β-catenin pathway, have been widely

described. However, the effects of calcitriol and canonical WNTs

on stromal fibroblasts, which are important players in CRC with

protumorigenic action, remain mostly unknown.

We have studied the effect of calcitriol and WNT3A on the

human CCD-18Co colonic fibroblast cell line and on primary

colon fibroblasts isolated from CRC patients. Data from global

transcriptomic analyses by RNA-sequencing and also functional

assays (cell proliferation, migration...) indicate that calcitriol and

WNT3A exert a wide regulatory action on the gene expression and

phenotype of colonic fibroblasts. Remarkably, a complex interplay

exists between the two agents: while calcitriol and WNT3A act

cooperatively in some effects, antagonistic actions are found in

others.

Our results show that calcitriol and WNT3A are important

modulators of human colon fibroblasts, with potential implications

in colon homeostasis and neoplastic transformation.
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Role of COX-2 in liver mitochondrial function
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Hepatic ischemia/reperfusion injury (IRI) is a major cause of mor-

bidity and mortality in liver resection and liver transplantation.

Prolonged organ ischemia reduces tissue oxygenation resulting in

tissue ATP depletion with a transition to activation of anaerobic

metabolic pathways, which cannot maintain cellular function ulti-

mately leading to cell death. Restoration of blood flow is neces-

sary to restore cellular function, but paradoxically reperfusion can

initiate a cascade of pathways that cause further cellular injury

after prolonged ischemia. Recently, we have showed that consti-

tutive expression of cyclooxygenase 2 (COX-2) specifically in the

hepatocyte protects against IRI by reducing hepatic recruitment

and infiltration of neutrophils, with a concomitant decrease in se-

rum levels of pro-inflammatory cytokines, increasing autophagic

flux and minimizing reticulum endoplasmic stress. It is known that

mitochondria have a major role in IRI damage by increasing oxi-

dative stress, decoupling metabolic state and inducing apoptosis.

In this work, we analyzed different aspects in order to characte-

rize the impact of COX-2 in mitochondrial function. We perfor-

med high-resolution respirometry with isolated mitochondria and

liver homogenates from transgenic mice overexpressing the human

COX-2 specifically in hepatocytes (hCOX-2-Tg), as well as analy-

zed the expression of different components of the electron transport

chain supercomplexes, mitochondria morphology by transfer elec-

tron microscopy, and fussion/fission and mitophagy events, among

others. Our results from the high-resolution respirometry suggest

that hCOX-2-Tg mice-derived mitochondria are more active than

wild-type-derived mitochondria, apparently because of a higher

contribution from fatty acids metabolism. An increase in the Acox

gene expression, a principal enzyme in beta oxidation, supports the

hypothesis of a major role of fatty acid metabolism in this model.

SAF2016-75004-R

BES-2017-081928
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Acute myeloid leukemia cells seize the serotonin
signaling in osteoblasts to engraft and proliferate
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Alterations in stromal cells of the bone marrow (BM) niche,

particularly the osteoblastic lineage, can lead to the development

of hematological-malignancies in mice. We observed that patients

with myelodysplasia or acute myeloid leukemia (AML) show

decreased osteoblast numbers and reproduced this observation in

mouse models of acute leukemia. Manipulating the osteoblast pool

directly affects leukemia progression: osteoblast ablation increased

leukemia burden, while maintenance of osteoblast numbers decrea-

sed it and prolonged survival. Here we show that the protective

effect of osteoblasts against leukemia does not rely on a certain

threshold of osteoblast numbers, but rather requires a specific

signaling-pathway. Indeed, treatment of leukemic mice with a bone

anabolic regiment of parathyroid hormone (PTH) that increases

osteoblast numbers, had no effect in leukemia progression. In

contrast, maintaining the osteoblast pool in leukemic mice by

reducing the synthesis of gut-derived serotonin, decreased AML

burden and prolonged survival. Using the MLL-AF9 model of

human AML, we then examined whether deletion in mice of one

of the main serotonin receptors expressed in osteoblasts affects

leukemia progression. Global deletion of Htr1b prevented leukemia.

While removal of Htr1b in leptin-receptor positive mesenchymal

stem cells had no effect in leukemia progression, its deletion in

Col1a1-expressing osteoblast precursors significantly prevented

lethality. In order to dissect the crosstalk between leukemia cells

and osteoblasts, we leveraged an in vitro system based on the

co-culture of primary human osteoblasts and AML cells. RNAseq

GSEA analysis identified NF-kB and IL-17 signaling pathways as

the most represented pathways activated in osteoblasts upon expo-

sure to AML cells. We identified a signature of chemoattractants

and pro-inflammatory cytokines secreted by osteoblasts in response

to AML cells, suggesting that the protective mechanism exerted

by osteoblasts activates the anti-tumor immune response against

leukemia. In summary, our data suggest that AML cells activate

serotonin-signaling in osteoblasts to promote their engraftment

and expansion. Targeting this pathway may render the niche

hostile to leukemia by enhancing the anti-tumor immune response

elicited by osteoblasts.
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NOD1 and immunometabolic regulation: beyond
sensing bacteria and atherosclerosis disease
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The Pattern Recognition Receptor Nucleotide-Binding Oligomeri-

zation Domain-1 (NOD1), mainly known to be activated by in-

fections, has also been linked to other inflammatory and mortal

pathologies, such as cardiovascular diseases. Hypercholesterolemia

is the most common and an important risk factor for inflammation

and immunometabolic disorders. Here we study the role of NOD1 in

the regulation of the immune response and metabolic adaptation to

hypercholesterolemia. To this purpose, phenotypic and physiologi-

cal characterization of Nod1−/− mice against Wt was made under

a high fat dietary regimen for 6 weeks. Our results show that NOD1

is activated on either immune (spleen, bone marrow), highly me-

tabolic (liver) or atherosclerotic (aorta) tissues. It contributes to

the mobilization of myeloid progenitors from the bone marrow to

the bloodstream thanks to the upregulation of chemokines. NOD1

activation and the subsequent blood leukocyte influx enhances at-

heroma lesion. Furthermore, Nod1−/− mice body weight increased

compared to Wt as total cholesterol and HDL levels did. Total lipid

content in Nod1−/− liver was significantly higher comparing to Wt

livers. Accordingly, MAPK and NOD1 cell signalling routes were

activated in the liver of Nod1−/− mice. While total lipid content

in the spleen differs between both mice genotypes in the red pulp,

differences in the white pulp are not statistically significant. In con-

clusion, we here demonstrate that NOD1 plays an active role in the

immunometabolic regulation in response to hypercholesterolemia,

promoting vascular recruitment, inflammation and metabolic di-

sorders. Its study beyond its well-known role in bacteria sensing

could contribute to understand and fight important immunometa-

bolic disorders.

Supported by SAF2017-82436, RTC2017-6283 and CIBERCV.
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Mutations in cardiac myosin-binding protein C (cMyBP-C) are a

leading cause of Hypertrophic cardiomyopathy (HCM), the most

common inherited cardiac disease. The pathogenicity of many

genetic variants identified in HCM patients remains challenging to

define and the molecular mechanisms by which these variants lead

to HCM remain elusive. Essentially, the variants with uncertain

pathogenicity limit the reach of genetic testing in clinical practice.

We analysed pathogenicity drivers in a group of clinically annota-

ted exonic variants and variants of uncertain significance (VUS)

of MYBPC3, the gene encoding cMyBP-C. We integrated bioin-

formatics evaluation and functional studies of RNA splicing and

protein thermodynamic stability. RNA splicing of the MYBPC3

gene was analysed using peripheral blood from variant carriers,

whereas circular dichroism measurements were carried out on

purified recombinant proteins.

We find that around 50% of pathogenic exonic mutations alter

RNA splicing or protein thermodynamic stability, both of which

can lead to cMyBP-C haploinsufficiency. These molecular phenoty-

pes are not found in control, non-pathogenic variants. Remarkably,

the remaining pathogenic missense mutations appear to result in

stable proteins.

We propose that examination of protein haploinsufficiency drivers

defines pathogenicity of genetic variants associated with HCM,

decisive for the clinical management of patients and their families.
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Generation and biochemical characterization of
different cellular models with single mtDNA
deletions for studying Pearson syndrome.
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Pearson syndrome (PS, OMIM557000) is a rare disease mainly

featured by sideroblastic anaemia and exocrine pancreatic dysfun-

ction. 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 de-

velop Kearns-Sayre syndrome (KSS) with multiorgan effects and

death before 20 years old.

In this communication, we show the genetic and biochemical cha-

racterization of different cell lines with a single mtDNA deletion.

We have characterized fibroblasts from two PS patients. As it is ex-

pected, mtDNA deletions have dramatical consequences in OXP-

HOS function, and they are severe when the mtDNA deletion is

larger. Besides, we have generated transmitochondrial cybrids by

the fusion of the enucleated PS fibroblasts with 143b rho0 osteosar-

coma cell line. We have been able to get cybrids with two different

mtDNA deletion and clones from each one with different percentage

of heteroplasmy. We have analysed the effect of the heteroplasmy

on OXPHOS function by measuring different biochemical parame-

ters such as complex IV activity and quantity, oxygen consumption,

mitochondrial ATP levels and mtDNA copy number.

We observe that some of the parameters might be influenced by nu-

clear genome, such as mtDNA copy number or activity and quantity

of complex IV. Furthermore, we determine that the pathological th-

reshold of heteroplasmy is around 50%. Our current challenge is to

find treatments to decrease the heteroplasmy below this level.
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Alzheimer disease is a chronic neurodegenerative disorder of the

central nervous system characterized by cognitive decline, memory

loss and progressive neuronal death in certain brain regions.

The neuronal loss has been linked to alterations in composition

and structure of plasma membrane. A functional OXPHOS sys-

tem would be 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. The

de novo pyrimidine biosynthesis pathway has three proteins: CAD,

DHODH and UMPS. DHODH is located in the mitochondrial inner

membrane and directly transfers electrons to the OXPHOS electron

transport chain (ETC) via coenzyme Q10.

Using a cell model, dopaminergic neuron differentiated SH-SY5Y

cells, we show that inhibiting OXPHOS function, by inhibiting the

de novo pyrimidine biosynthesis pathway or the ETC, the neuro-

nal differentiation is reduced. Besides we observe that uridine could

avoid this damage.
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Diabetes induces tumour development through
the stimulation of cell proliferation
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Introduction: Colorectal cancer (CRC) which is driven by de-

regulated Wnt/b-catenin signalling is the fourth leading cause of

cancer-related deaths worldwide. CRC incidence is increased among

the population with type 2 diabetes [1]. The molecular mechanisms

that link diabetes and CRC remain unclear but immune, hormonal

and metabolic factors such as hyperglycaemia most likely contri-

bute. We have previously shown that high glucose concentrations

enhance Wnt/b-catenin signalling in cancer cells in vitro through

the unbalanced acetylation of β-catenin [2].

Objective: We aimed to analyse in vivo whether tumour forma-

tion and growth from CRC cancer cells was favoured in diabetic

mice and how sex and/or immune response could interfere on it.

Methods: HCT116 human and CT26 murine (Balbc background)

colon cancer cells were employed for in vitro studies. CT26 were

inoculated in the flank of C57Bl/6 mice heterozygous (control) or

homozygous (diabetic) for lepr gene. Weight and glycaemia levels

were measured every 2-3 days. After end point, tissue was isolated

and analysed by IHQ and WB.

Results: High glucose induced proliferation in murine and human

colon cancer cells in vitro. In vivo diabetic mice developed tumours

earlier with higher incidence and with bigger volume than control

mice. The results suggests decreased immune surveillance in diabe-

tic mice and a proliferative advantage that mirrors increased proli-

feration in vitro with high glucose. Although these are preliminary

results, tumours were bigger in male mice suggesting a protective

role for oestrogens. We were unable to detect significant variations

in weight and glycaemia levels along tumour development.

Conclusions: Diabetes contribution to favour colon cancer deve-

lopment relies in immune and metabolic factors that allow easier

tumour initiation and rapid proliferation respectively. Glycaemic

variations during tumour development could not be detected.

Future perspectives: Cells and tumours developed in normo or

hyperglycaemic conditions will be compared. Molecular markers of

Wnt/b-catenin signalling identified in vitro will be investigated in

tumours. Lymphocytic infiltration and other immune markers will

be compared in tumours of diabetic and non-diabetic mice.
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Leber’s hereditary optic neuropathy (LHON) is a pathology which

is defined by the loss of central vision, that has been associated

to three common mutations in the mitochondrial DNA (mtDNA):

m.G11778A, m.G3460A, and m.T14484C, that affect respectively

ND4, ND1, and ND6 subunit genes of complex I.

The mtDNA of one patient of 6 years old that did not present

any of the common mutation has been sequenced and we found

on the gene ND1 the m.3734A>G mutation in homoplasmy. We

also received 30 samples of different members maternally related

to our patient from a family of 122 individuals. All of them were

positives for the mentioned mutation in homoplasmy.

We were able to gather information about more than 120 members

of the family of our patient in a large pedigree.

We suspect a relation between this mutation and LHON because

our patients present symptoms that are generally related to this

pathology. This mutation is located in the gene ND1 that is

generally linked to LHON. We have constructed transmitochon-

drial cybrids by fusion of platelets of the patient with 143b rhoo

osteosarcoma cell line to demonstrate that this mutation is the

cause of the disease by functional mitochondrial studies.
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A 3-years-old girl presented severe epilepsy in the context of

Borrelia infection. After ceftriaxone/lidocaine administration she

presented secondarily generalized focal crisis that was resolved

leaving neurological and motor sequelae.

Genetic studies identified in the patient two heterozygous

POLG mutations (c.2591A>G; p.Asn864Ser) and (c.3649G>C;

p.Ala1217Pro). Through molecular analysis of POLG performance

in cultured fibroblasts we confirmed that the mutations altered

the adequate mtDNA turnover. Moreover, patient fibroblasts were

more sensitive than controls to the presence of a mitochondrial

replication-affecting drug, the antiretroviral AZT.

To test if ceftriaxone treatment could worsen the deleterious effect

of the patient mutations, toxicity-assays were performed. Cell

toxicity, without early effect on mitochondrial respiratory function,

was detected at antibiotic plasma concentrations. The different

in vitro tolerance to the drug among individuals suggested a

genotype-specific mechanism of toxicity. It also suggested that

the mitochondrial disease symptoms in our patient were haste-

ned by the pharmacological treatment. This study underscores

the benefit of early genetic diagnosis of the patients as well

as the importance of collecting pharmacogenomics data to be

integrated in clinical practice as a tool to individualize treatments.
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Igf1r facilitates implantation and tumor growth
in a Lewis lung carcinoma mouse model
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Lung cancer is the most common cause of cancer death world-

wide but little is known about its cellular and molecular interac-

tions with the tumor microenvironment (TME). TME comprises
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tumor surrounding blood vessels, immune cells, fibroblasts, signa-

ling molecules and extracellular matrix. Since TME is highly re-

levant in tumor implantation and progression its blockade is also

of therapeuthical interest. IGF1R (Insulin-like Growth Factor type

1 Receptor) is a ubiquitously expressed membrane-bound tyrosi-

ne kinase receptor and a member of the IGF system, a complex

network comprising multiple ligands, receptors and regulatory pro-

teins acting together to control essential cellular functions. There

is evidence that IGF1R might modulate metastasis and neoplas-

tic progression from the TME. In order to further understand the

role of IGF1R in the TME we have generated two lung cancer

mouse models using Lewis carcinoma cells (LLC1), either by direct

tracheal instillation or transplanted in subcutaneous allografts. In

the first model LLC1 cells were intratracheally administrated to

Igf1r-deficient mice (UBC-CreERT2;Igf1rfl/fl) and their controls

(Igf1rfl/fl)a, awaiting for lung tumors to be developed after 21

days. For the second model mice received LLC1 subcutaneously fo-

llowed by primary tumor resection on day 14 to allow spontaneous

pulmonary metastases to be triggered until day 35. At term, mice

were sacrificed and their bone marrow and lung were analysed. In

both studies, Igf1r-depleted mice showed increased body weight, as

well as reduced number of tumor foci and decreased collagen de-

position in the lung. In addition, Igf1r deficiency diminished total

cell counts in bone marrow and bronchoalveolar lavages, and the

presence of inflammatory cells in the lung. Altogether, these results

support that IGF1R signaling could contribute to the implantation

and progression of lung metastasis.
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Background:

SWI/SNF chromatin remodelling complex is altered in nearly 20%

of all human tumour types, which places it as the most broadly

mutated molecular system in human cancer, just after TP53 [1,2].

Nevertheless, the molecular mechanisms thorough which these al-

terations foster cancer development remain to be fully understood.

In addition, any potential susceptibility associated with SWI/SNF

alterations might be exploited for the treatment of patients affected

by different malignancies.

Methodology:

We have generated stably-transduced cell lines for a doxycycline-

inducible vector that directs the expression of different shRNAs

targeting ARID1A, ARID1B or ARID2 in different human cancer

cell lines. We have studied the transcriptional alterations resulted

from the deficiency of these subunits in different cellular contexts

by RNA-Seq, as well as the changes in chromatin accessibility by

ATAC-Seq. Additionally, we have studied the sensitivity of these

cell lines to different antitumoral treatments.

Results:

We have identified molecular pathways differently expressed in the

SWI/SNF-deficient cell lines that might explain some characteris-

tics of the behaviour of these tumour cells. Thus, we have seen

an overexpression of genes involved in ROS production, as well as

genes encoding metallopeptidases, and a downregulation of genes

related to cellular adhesion or tumour suppression. Finally, we have

detected different sensitivities in the ARID-deficient cells to some

treatments, like cis-platin, and PARP or EGFR inhibitors.
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Myocarditis is a cardiovascular disease characterized by a chronic

inflammation of the myocardium that causes cardiac dysfun-

ction. In the majority of patients this disease leads to dilated

cardiomyopathy and represents the major cause of sudden cardiac

death in young adults. Although it is a clinically severe disease,

current treatments are inefficient and unspecific. In search for new

therapies, lipoxins and their derivatives arise as a more effective

and safer alternative thanks to their pro-resolving properties. The

present work aimed to evaluate the effect of BML-111, a lipoxin A4

synthetic analog, in a murine model of autoimmune myocarditis

(EAM) through molecular, histological and echocardiographic

studies. We discovered that BML-111 treatment significantly

improved cardiac function and reduced cardiac hypertrophy of

myocarditisinduced mice. Furthermore, BML-111 also diminished

infiltration of inflammatory cells in the heart and prevented the

fibrotic process associated to cardiac remodeling. Lastly, we also

observed that the levels of pro-inflammatory and pro-fibrotic

molecular mediators (TGFβ, IL-6, TNFα and Galectin-3) in the

heart decreased upon treatment. Together, these results demons-

trate that BML-111 mitigates cardiac alterations associated to

myocarditis by restoring cardiac function and reducing adverse

cardiac remodeling. These findings highlight the therapeutic

potential of lipoxins to treat myocarditis and provide new insights

on the development of future therapies to alleviate the outcome of

inflammatory heart diseases.

G02-22-P23 f,m

Inducible Hsp90 as a marker for disease severity
in scleroderma patients

Villar, Ana V1; Carreira, Patricia2; Muñoz, Pedro3; Pablos,
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Introduction: Systemic sclerosis (SSc) is a heterogeneous systemic

autoimmune disease of unknown aetiology with a wide spectrum of

manifestations secondary to exacerbated fibrosis and vascular dys-

function. Currently, patients with SSc sclerosis are mainly classified

in two different clinical phenotypes, limited and diffuse SSc. Diffuse

SSc patients present a more aggressive disease that is characteri-

zed by specific organ involvement and a different pattern of affected

skin localized to the proximal portion of extremities and trunk [1].

However, in clinical practice and at early stages, these differen-

ces are usually not so clear. The absence of an effective treatment

and the difficulties to classified effectively SSc patients from the

beginning of the disease claim for an urgent need of biochemical

diagnostic and/or prognostic markers. The present study faces the

analysis of Hsp90α, a protein involved in the fibrotic process, as a

possible biomarker adapted to SSc patients.

Methods: Serum levels of Hsp90α were assessed by ELISA in a

large cohort of SSc patients attended at 3 Teaching Hospitals. We

correlated the circulating levels with clinical parameters and per-

formed preclinical experiments in animal models, purified tissue

and primary cultured fibroblasts from human skin.

Results: Diffuse SSc patients exhibited a significant serum ove-

rexpression of Hsp90α compared to healthy controls and patients

with limited SSc. Hsp90α levels were correlated with the presence

of Scl-70 antibodies and lung fibrosis. Moreover, the Hsp90α level

together with other clinical and serological characteristics improve

the classification of the diffuse SSc subtype. The animal models

with skin fibrosis exhibited altered fibrotic patterns in the Hsp90α

knock out mice and the human fibroblasts in cultured showed va-

riation in Hsp90α when the fibrotic cascade was activated.

Conclusions: These results highlighted that circulating Hsp90α

protein levels may appear as an appropriate marker tool for the

severe SSc subtype. Furthermore, the experimental data support

the role of Hsp90α in the pathogenesis of fibrosis in models of SSc,

and might be also considered as a future therapeutic target.
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Colon and rectum are part of the same organ but have different

embryological, anatomical and physiological characteristics. Alt-

hough cancers from these two regions are often referred to as “colo-

rectal cancer or CRC”, colon and rectal tumors differ in risk factors

and mutational landscapes, which are analysed from complex hete-

rotypic tumor biopsies. Accordingly, patients with colon or rectal

tumors are managed differently in the clinic. Organoid technology

allows the isolation and culture of normal and tumor stem cells,

giving rise to structures that resemble functions and architecture

of origin tissue or tumor. To gain further insight the transcripto-

mic and functional differences between colon and rectal cancers, we

have generated two living biobank of 3D organoid cultures derived

from human epithelial stem cells: a) the colon biobank from mat-

ched normal and tumor surgical samples of colon cancer patients;

and b) a rectum biobank from endoscopy samples of normal rec-

tum and rectal tumors, and when possible also from normal colon

tissue, of rectal cancer patients. Endoscopy biopsies were obtained

at diagnosis and so, they had never been exposed to radio- or che-

motherapy. The study of functional behaviour and gene expression

profiles of organoid cultures from colon and rectum will allow us

to understand the possible differences between these two tissues in

normal and tumoral conditions.
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Solid tumors are usually generated and maintained from a cancer

stem cell (CSC) subpopulation with metastatic capabilities and

resistant to treatment. Some essential pathological properties of

CSCs, such as motility and tumor invasiveness mediated by inva-

dopodia, depend on the reorganization of the actin cytoskeleton and

associated proteins such as WIP (WASP Interacting Protein). We

have demonstrated in glioblastoma and in breast cancer that the

more invasive transformed cells contain high level of WIP and that

the reduction of WIP levels decreases the proportion of CSCs, the

formation of invasive structures and the anchorage-independent,

indicating that WIP acts as promoter of solid tumors (Gargini et

al. 2016). In contrast, WIP acts as a tumor suppressor in Anaplas-

tic Large Cell Lymphoma (ALCL) since WIP absence favors the

development of murine and human ALK+ lymphomas (Menotti et

al. 2019). Our overall objective is the identification of the WIP dif-

ferential interactome in adherent or suspension tumor cells (CSCs)

to determine the mechanisms that provide WIP with opposite fun-

ctions in hematopoietic and non-hematopoietic tumors. We have

obtained WIP-associated protein complexes from different tumor

cells by immunoprecipitation assays with WIP-specific polyclonal

rabbit antibody. Using LC-MS/MS (Liquid-chromatography-mass

spectrometry) analysis, we have initiated the identification of pro-

teins specifically associated with WIP in invasive tumor cells from

non-hematopoietic solid tumors. The comparative bioinformatic

analysis of the proteins identified in the WIP interactome reveals

a broad representation of components of metabolism, processes of

synthesis of nitrogenous bases, pathways of protein degradation

and intracellular transport. The description of the WIP interacto-

me in different conditions / cell types will allow the identification of

differential protein targets and the development of effective tumor

therapies directed to specific CSC.
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Lipid accumulation of oxidized LDLs, containing 7-ketocholesterol

(7KCh), has been associated with age-related macular degeneration

(AMD) disease. Cellular damage and degeneration on RPE, pro-

duced by 7KCh, requires activation of inflammatory and cell death

cascades. Understanding molecular signaling pathways altered by

7KCh action would be very helpful to find potential therapeutic

targets for AMD. To study 7KCh molecular effects, high through-

put RNA sequencing was performed in monkey RPE culture cells.

In addition, sterculic acid (SA) treatment was used to study its

implications abrogating 7KCh effects. For that purpose, eight bio-

logical replicates per condition were sequenced using the following

groups: control, 7KCh-treated cells using three doses, SA-treated

cells and SA treatment over 7KCh-treated cells. Sequenced data

were analyzed using STAR, FeatureCounts and edgeR among R

software for statistics.

Preliminary results showed numerous pathways affected by 7KCh

exposition including cell adhesion mechanisms, sterol, cholesterol

and alcohol biosynthetic processes. Dose-response studies showed

different cellular functions affected by 7KCh low and high doses,

agreeing with inflammatory and cell death effects observed in cell

cultures. In addition, SA-induced changes were also found invol-

ving epithelium development, proliferation, fatty acid biosynthesis

and oxoacid metabolic pathways, partly explaining its protective

role in 7KCh-induced damage. Future in-depth analysis will pro-

vide potential targets to study molecular mechanisms involved on

7KCh cell death effects.
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Ramos Roda, Alejandro1; Serra Mir, Gabriel1; Montoliu Gaya,
Laia1; Villegas Hernández, Sandra1
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Alzheimer Disease (AD) is the most common form of dementia

worldwide. It is a neuropsychiatric disorder characterized by

memory loss and behavioral abnormalities triggered by accu-

mulations of Aβ peptide and neurofibrillary tangles (NFT) of

hyperphosphorylated tau protein. According to the amyloid

hypothesis, the initial increase in Aβ load leads to tau phosp-

horylation, neuronal death, and synaptic loss. Thus, Aβ-directed

immunotherapy was proposed as a new pharmacological approach.

Despite improvements were reported in clinical trials, some

adverse effects appeared. These were mainly related with the

over-activation of the immune system via Fc-receptors. To avoid

this drawback, single-chain antibody fragments (scFvs), which

lack the Fc-domain, have emerged as an alternative to monoclonal

antibodies (mAbs). In previous works, we demonstrated that an

early intervention with scFv-h3D6, a bapineuzumab derivate, in

5-month-old mice ameliorates cognitive impairment and reduces

intracellular Aβ load. However, the effect of scFv-h3D6 treatment

in elderly animals with senile plaques and tau pathology has

not been assessed until now. Here, cohorts of 22-month-old

non-transgenic (NTg) and triple transgenic (3xTg-AD) mice were

used. A 2-weeks treatment with scFv-h3D6 promoted a reduction

in the size of senile plaques in the hippocampus of 3xTg-AD

mice. A tendency to reduce the levels of total tau was also

observed after treatment, which points to the interplay between

Aβ and tau pathologies. A pro-inflammatory state was evident

in 3xTg-AD mice, as derived from the increased levels of GFAP,

TNFα, IL-1β, and IL-33. Interestingly, scFv-h3D6 treatment did

not increase this proinflammatory state, but slightly promoted an

anti-inflammatory effect.
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Background and aims: Long-term caloric restriction (CR) amelio-

rates metabolic alterations associated with aging, including the de-

velopment of insulin resistance (IR). Gene expression and signaling

pathways in adipose tissue are modulated by microRNAs. Our aim

is to study the involvement of microRNAs in aged-associated IR at

early stages and the impact of CR.

Material and methods: 3 and 12-month-old male mice fed ad libitum

or with 20% CR were stimulated with insulin / saline. We analyzed

the insulin signaling cascade in the subcutaneous and epididymal

adipose tissues (scWAT and eWAT). Microarrays were performed

in both depots and data obtained were analyzed to study the dif-

ferentially expressed microRNAs.

Results: 12-month-mice fed ad libitum showed an altered insulin

response with no activation of phosphorylated Protein Kinase B

(AKT/PKB) in the scWAT, contrary to the eWAT. CR restored

this response in scWAT at this age. Microarray expression profiling

showed differential expression of microRNAs in scWAT in middle-

aged animals including 2 miRNAs (miR-103-3p and miR-107-3p)

when they were stimulated with insulin. In contrast, eWAT did not

showed differences of these miRs. We confirmed that some of the-

se miRs were associated to PI3K/AKT signaling pathway. Impor-

tantly, in this depot, CR restored the expression of these miRNAs.

Conclusions: scWAT is the one of the most affected tissues in the in-

sulin resistance associated with aging, and it is improved by CR.

miRNAs might be participating in the insulin signaling defect in

scWAT. By this, microRNAs could be considered as a new strategy

for the identification of age-related metabolic disorders associated

with adipose tissue dysfunction.
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Approximately 899,000 new cases of prostate cancer arise per year

in the world, constituting the second most recurrent cancer among

men.Although much progress has been already accomplished in

the treatment of prostate cancer with the introduction of new

vaccines and agents that target androgen receptors, chemotherapy

is still necessary as well as the elimination of resistance that

may emerge to this treatment. The prostate tumoral cell line

lacking the p53 protein, PC3, was treated with three different

drugs: an enzyme inhibitor of poly ADP-ribose polymerase

(PARP), Olaparib, a receptor binding antibody of Vascular

and Endothelial Growth Factor (VEGF), Bevacizumab, and a

microtubule depolymerizing compund, Paclitaxel, in order to

study variations in the genetic expression of two genes pre-

viously related in the literature with resistance processes through

RT-qPCR: HMGB1 and HMGB2. The results show a variation

in HMGB2 expression under treatment with Bevacizumab and

Olaparib that could be related to resistance processes to this drugs.

G02-29-P30 f,m

Retinal cell death induced by 7-ketocholesterol:
Implications for age-related macular degenera-
tion (AMD)

Pariente, Ana1; Ochoa, Rodrigo1; Altuzarra, Yanire1; Pelaez,
Rafael1; Perez-Sala, Alvaro1; Larrayoz, Ignacio. M1

1Center for Biomedical Research of La Rioja/Biomarkers and
Molecular Signaling Group, Neurodegenerative Diseases Area

AMD is a serious and currently untreatable disease associated with

aging, which gradually destroys central vision and lead to the de-

generation of the macula. This disease is the leading cause of legal

blindness in developed nations in individuals older than 60 years of

age and its incidence is growing up. Cellular degeneration and da-

mage is usually associated to lipids accumulation structures known

as drusen and located under retinal pigmented epithelium (RPE).

7-ketocholesterol (7KCh) is a proinflammatory oxysterol usually

associated with oxidized LDL deposits present in aged retinas. Mo-

lecular mechanisms activated by 7KCh to promote cell death in

retinal cells are still unclear. Our results demonstrate that 7KCh

induces a dose dependent cell death in monkey and human RPE

cells, in addition to choroidal monkey cells. This cell death is as-

sociated to different signaling cues and mechanisms. Our data also

show that cholesterol metabolism, oxidative stress and inflamma-

tory response are related to 7KCh induced cell damage. This oxys-

terol molecule stimulates combined cell death pathways, which only

sterculic acid (SA) can completely abrogate. While retinal epithe-

lium cells present mainly a necrotic cell death phenotype, choroidal

cells show both apoptotic and necrotic markers. Consequently, we

propose that 7KCh induces complex cytotoxic mechanisms depen-

ding on cell type and 7KCh levels.

Work supported by grants of Instituto de Salud Carlos III

(CP15/00198) Fondo social Europeo (Periodo 2014-2020) and

Fondo de Desarrollo Regional and Fundación Rioja Salud.
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Asthma is a chronic inflammatory disease characterized by airway

hyperresponsiveness, mucus overproduction and airway wall remo-

deling, affecting people from childhood to old age. House dust mite

(HDM)-derived allergens, and specifically those arising from the

species Dermatophagoides pteronyssinus, are the most important

source of mite-related allergens. IGF1R (Insulin Like Growth Fac-

tor 1 Receptor) is a ubiquitously expressed membrane-bound tyro-

sine kinase and a member of the IGF system, which comprises a

complex network of signaling molecules that control a number of

essential cellular responses and biological outcomes. IGF1R plays

an important role in myeloid and airway epithelial homeostasis. No-

tably, we have recently demonstrated that Igf1r deficiency in mice

attenuates airway hyperresponsiveness as well as mucus secretion

after chronic HDM exposure [a] and resolves acute allergic airway

inflammation [b]. In this study, female C57BL/6 mice were intra-

nasally challenged with HDM extract or PBS (vehicle) five days

per week for four weeks, and during the last two weeks, were simul-

taneously treated with an IGF1R tyrosin kinase inhibitor. On day

28 mice were sacrificed and bronchioalveolar lavage fluid (BALF),

bone marrow, serum, and lungs were collected and analyzed. Our

preliminary results show that blockade of IGF1R reduces eosinophil

numbers in bone marrow, blood and BALF, and lung inflammation.

These preclinical results support our previous findings on the role

of IGF1R as a signaling mediator in asthma, placing this receptor

as a candidate of interest for future therapeutic interventions.
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colorectal cancer patients treated with bevacizu-
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Bevacizumab (BVZ) is a monoclonal antibody that binds the li-

gand vascular endothelial growth factor (VEGF-A) inhibiting the

ability of tumors to produce new blood vessels from existing ves-

sels (angiogenesis). BVZ has demonstrated efficacy in some patients

with metastatic colorectal cancer mCRC [1,2]. However many pa-

tients develop resistance to VEGF inhibition. The existing subs-

tantial genetic variability within angiogenesis pathway genes could

cause the resistance to antiangiogenic therapy. In this study, we

examined 21 polymorphisms in genes involved in VEGF depen-

dent and independent angiogenesis pathways to understand cli-

nical outcome and tumor response in mCRC treated with BVZ.

The aim of this project is to explore the effects of 21 single-

nucleotide polymorphisms in 14 genes: ANGPT1 (rs2445365),

ANGPT2 (rs10102851, rs2515462, rs1375668), FGF2 (rs1960669),
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MMP9 (rs2274755, rs2236416), VEGFA-A (rs833068, rs833069,

rs833061, rs3025039), MKNK1 (rs8602), TOPO-1 (rs6072249,

rs34282819), IGF1 (rs6220), EGF (rs444903), EDN1 (rs5370),

CCL5 (rs2280789), CD39 (rs11188513), CD73 (rs2229523) and

A2BR (rs2015353) on the efficacy of the BVZ treatment in mCRC

patients. A total of 57 tumors from patients with mCRC treated

with BVZ were obtained from Fuenlabrada Hospital and included

in this study. Genomic DNA was isolated from paraffin-embedded

samples, and genotyping was performed by direct DNA-sequencing.

To estimate the effects of the polymorphisms under study on the

therapeutic effects of BVZ treatment in mCRC, patients were clus-

ter in two biological groups (good and bad responders) according to

the response to BVZ after six months of treatment. The screening

analysis revealed that the frequency of patients with the alleles TT

in CD39 (rs11188513) is significantly higher in the good respon-

se group. The relationship between the selected SNPs and clinical

outcomes was also analyzed.
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One of the main reasons for the failure of cancer therapies is

tumours’ resistance to drugs, which could be as important as to

generate treatment failure in 90% of metastatic patients. This

explains the urgent need in the field to search for and identify

novel resistance-related genes, to use them as a prognostic marker

and to select appropriate treatment for each patient.

In this context, CRISPR-Cas9 genome-wide forward genetic

screens are so far one of the best approaches, because they can

systematically identify and select for resistant phenotypes in a

mutagenized population.

In our efforts to screen for resistance to multiple chemotherapeutic

drugs, we found that Fbxw7, a substrate recognition component

of an E3 ubiquitin-protein ligase complex, was a recurrent hit in

our CRISPR-screens in mouse embryonic stem cells (mESC).

By bioinformatics analysis we observed that FBXW7 mutated

cancer cell lines are indeed resistant to most drugs. We further

validated that Fbxw7 KO mESC and human cancer cell lines are

resistant to multiple drugs in vitro. Moreover, Low FBXW7 levels

correlate with a poor therapy response in cancer patients.

Finally, a proteomic comparison of WT vs KO cells revealed

that the vast majority of proteins upregulated in KOs were

oncoproteins. We have hypothesized that a cumulative effect of

not degrading all those oncoproteins creates a specific pro-survival

and pro-growth cellular context that ultimately leads to multi-

resistance in Fbxw7 KO cells.
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Adult hepatic progenitor cells (HPC), commonly referred to as

oval cells (OC) in rodents, constitute a bipotential cell population

that become activated and expand under chronic liver disease

(CLD), contributing to liver regeneration during several hepatic

disorders. Nevertheless, they have a controversial role, as recent

evidence supports their pro-fibrogenic and pro-tumorigenic effects,

depending on a context-specific response. The molecular mecha-

nisms regulating OC fate remain poorly understood and need

to be clarified. The EGFR pathway has a key role in both liver

regeneration and hepatocarcinogenesis, but its regulatory mecha-

nisms on OC function and its crosstalk with other signals are not

known. In this work, we have studied the effect of inhibiting EGFR

kinase activity in the regulation of OC behavior in vivo using a

validated transgenic mouse model expressing a hepatocyte-specific

form of human EGFR which lacks its tyrosine kinase domain and

acts as negative dominant mutant (∆EGFR). WT and ∆EGFR

mice were submitted to 3,5-diethoxycarbonyl-1,4-dihydrocollidine

(DDC)-induced cholestatic liver damage. Data show a stronger

ductular reaction and increased OC expansion in ∆EGFR based

on H&E staining and analysis of OC markers. A deeper analysis of

this phenomenon is being done using CK19 immunohistochemistry

and Ki67 immunofluorescence staining to analyze OC proliferation.

In parallel, a decreased liver damage and fibrosis is seen, according

to biochemical liver function tests and analysis of pro-fibrogenic

markers. The expression of inflammatory mediators is also altered

in ∆EGFR mice. Additional studies are being carried out in

vitro in a model mimicking cholestatic injury based on bile acid

treatment. In conclusion, our results support a major role for

EGFR signaling pathway in regulation of liver regeneration in CLD

and in OC behavior while allow to advancing in our understanding

on the mechanisms governing cholestatic injury.
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For the first time in history, most people are expected to live 60

years and beyond. A proper understanding of the molecular basis

of ageing is crucial, since it will help us face the rise in age-related

diseases that will be associated to our increased lifespan. Current

models indicate that DNA damage, particularly in stem cells, is

the main cause of the decline in our regenerative capacity that

finally leads to ageing. Work done in recent years has revealed an

intriguing connection between the presence of DNA damage and

the activation of the cGAS/STING pathway, which evolved to

detect and signal the presence of exogenous DNA in the cytosol.

Upon its activation, the cGAS/STING pathway triggers a wides-

pread inflammatory response, which helps to eliminate infected

cells and thus fight the infection. However, chronic inflammation

can lead to tissue dysfunction and other age-related pathologies
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such as cancer. Our aim is to generate mouse models that are

resistant to cytosolic DNA, and to use them to evaluate the

contribution of the cGAS/STING pathway to ageing.

G02-35-P36 f

Telomerase deficiency attenuates allergic airway
inflammation in a murine model of house dust
mite-induced asthma
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Asthma is a chronic lung disease characterized by airflow

obstruction and airway hyperresponsiveness. House dust mite

(HDM)-allergens are the most important source of mite-related

allergens in asthmatic patients.

Telomeres are heterochromatic structures localized at the ends

of eukaryotic chromosomes, which are essential for chromosome

stability. With each cell division, telomeres shorten due to the

incomplete replication of chromosome ends which can be com-

pensated through the de novo addition of telomeric repeats by

telomerase, a reverse-transcriptase composed of a catalytic subunit

(TERT) and by an RNA component (Terc).

In order to determine the role of TERT in asthma pathobiology,

Telomerase-deficient (Tert−/−) mice and controls (Tert+/+)

were intranasally challenged with HDM extract or PBS five days

per week for four weeks. Interestingly, eosinophils, neutrophils,

hematopoietic stem (CD34+) and proliferating (Ki67+) cells were

found significantly reduced in the bone marrow of Tert−/− mice

following HDM challenge, as compared to controls. Furthermore,

Tert-deficient mice demonstrated decreased eosinophil counts

in blood, in addition to a marked depletion of eosinophils and

lymphocytes in the lung, corroborated by diminished expression of

CD45. Tert−/− lungs also showed a significant reduction in airway

thickness, goblet cell hyperplasia, collagen content and smooth

muscle thickness. In line with these results, Tert-deficient lungs

exhibited improved lung function by decreased lung resistance

and increased dynamic compliance. Preliminary results using the

telomerase inhibitor 6-thio-2’-deoxyguanosine in HDM-challenged

C57/BL6 mice demonstrated a reduced presence of eosinophils

in the lung, suggesting TERT as a potential candidate for future

therapeutic approaches in asthma.
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The CDK Pho85 is an enzyme intervening in specific cellular

processes different to those controlled by Cdc28, the cell cycle

essential CDK in Saccharomyces cerevisiae. By means of in silico

experiments, we have selected different proteins that interact with

Pho85. Among them we have selected for further analysis Yku80,

a conserved homologue of the mammalian Ku80 protein required

for telomere stability and non-homologous end joining after DNA

double strand break. We found out that Yku80 is phosphorylated

both in vitro and in vivo by Pho85. A non-phosphorylatable Yku80

version shows an increase of NHEJ efficiency compared to the

wild type strain. Interestingly, we found differences in cell viability

between the wildtype strain and the non-phosphorylatable Yku80

when synchronized in G2 and treated with a drug that causes

double strand DNA breaks, bleomycin. These differences become

imperceptible if DNA damage is caused during G1. Our results

suggest a possible mechanism to regulate DNA damage through

the cell cycle depending on the phosphorylation state of Yku80.

In conclusion, Pho85 might phosphorylate Yku80 to control a

subset of Ku heterodimer functions. Our results infer a new role

of the CDK Pho85 in DNA damage and together with the studies

we are performing at the moment might clarify the relevance

of Pho85-Yku80 interaction. This could help to understand and

describe a different process related to the cell cycle control which

is the base for understanding cancer.

G02-37-P38

¿Afecta la preeclampsia a la expresion génica en
las distintas partes de la placenta?
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La placenta es un órgano altamente especializado situado en la

interfaz materna fetal, necesaria para cubrir las necesidades de la

madre y del feto. Alteraciones en su desarrollo se relacionan con la

aparición de patoloǵıas del embarazo, tales como la preeclampsia,

que en la mayoŕıa de los casos, compromete el correcto desarrollo

fetal. A pesar de su relevancia, los mecanismos moleculares

implicados aún no se conocen en su totalidad.

El objetivo de este estudio fue caracterizar la expresión de ciertos

genes involucrados en el metabolismo en placentas procedentes

de partos control (n=20) y en placentas procedentes de partos

complicados con preeclampsia de aparición temprana (n=9) y

tard́ıa (n=9). Para ello, se analizó por RTqPCR la expresión, tanto

en la cara fetal como en la materna, de genes de transportadores,

enzimas del metabolismo liṕıdico y factores moduladores del

desarrollo placentario. Además se calculó el ratio de expresión

feto-materno.

Se observó que las placentas de partos complicados con preeclam-

psia de aparición temprana mostraban un aumento en la expresión

de CD36, FATP2 y AQP1 en la cara fetal con respecto a la

materna por efecto de la preeclampsia, mientras que en el resto de

enzimas y transportadores estudiados no se observaron diferencias.

En relación a los factores de crecimiento y angiogénicos analizados,

se observó que las placentas procedentes de partos complicados

con preeclampsia tard́ıa presentan una disminución en la expresión

de PTN en la cara materna, mientras que la expresión del PGF se

encuentra disminuido en la cara fetal de éstas, en comparación con

los controles. Por su parte, tanto ENG como sFLIT1 se encuentran

aumentadas en la cara fetal de las placentas complicadas con

preeclampsia temprana con respecto a las placentas control.

Los resultados sugieren que la preeclampsia altera la distribución

entre las caras materna y fetal de la placenta de diversos trans-

portadores de ĺıpidos, aśı como de factores de crecimiento. Lo que

podŕıa condicionar un adecuado aporte de nutrientes al feto y aśı

contribuir al alterado crecimiento fetal asociado con la enfermedad.
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Regulation of the inflammasome by the master
erythroid transcription factor GATA1: the mis-
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Hematopoietic stem and progenitors cells (HSC) differentiate into

completely functional erythrocytes in an extremely complex pro-

cess, called erythropoiesis, which is regulated at multiple levels by

still many unknown factors. Recently, our group has shown that

the inflammasome plays an important role in erythropoiesis, sin-

ce caspase-1 (CASP1), the effector of the canonical inflammasome,

directly cleaves the master erythroid transcription factor GATA1.

The regulation of GATA1 protein amounts by the inflammasome

in HSPC determines both erythroid/myelioid decision and termi-

nal erythroid differentiation. In the present study, we show a furt-

her level of complexity of this crosstalk between GATA1 and the

inflammasome, since a GATA switch (GATA1 displaces GATA2)

occurs at the CASP1 gene upon induction of erythroid differen-

tiation. Deletion of the binding site of GATA1 to CASP1 gene

by CRISPR-Cas9 in human erythroleukemic K562 cells facilitates

terminal erythroid differentiation, assayed as hemoglobin accumu-

lation and a reduction in GATA1 protein levels. The transcriptomic

analysis of the mutant line shows the alteration of several signaling

pathways, including several genes involved in erythropoiesis. These

results uncover new pathways involved in erythropoiesis and reveal

novel therapeutic targets for anemia associated to chronic diseases.
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Extensive epidemiological studies suggest that the diabetic popu-

lation is at higher risk of site-specific cancers. A high percentage

of these tumors have alterations in the Wnt / β-Catenin pathway.

Our group has shown that the accumulation of β-Catenin in the

nucleus is dependent on high levels of glucose, this being an indi-

cator of poor prognosis.

Our objective is to evaluate the Wnt / β-Catenin tumor signaling

pathway in circulating lymphocytes exposed to high levels of glu-

cose and/or fatty acids (FFA). Our working hypothesis is based

on determining whether the presence of a gastrointestinal tumor in

metabolic conditions of diabetes may be inducing changes of the

Wnt/β-Cat pathway in circulating lymphocytes.

We studied the T-lymphoma cell line (Jurkat) and lymphocytes

from individuals exposed to normoglycemia or hyperglycemia with

and without presence of colon tumor. qPCR was used to evaluate

gene expression, Western blots for protein levels and Flow cyto-

metry for receptor exhibition.

High levels of glucose and FFA induced alterations in the exhibi-

tions levels of LRP6 receptor in the Jurkat tumor line. This change

also was be observed in the exhibition levels and expression levels

of the LRP6 receptor in the lymphocytes of diabetic patients with

colon tumor when we was be compared with the diabetic patients

without tumor.

We identified an alteration in the exhibition and the expression

LRP6 receptor of the Wnt / β-Catenin pathway produced by the

metabolic conditions of diabetes (high glucose and fatty acids) and

in presence of cancer.

It may be feasible to use the LRP6 receptor as a marker for early

diagnosis of cancers associated to diabetes in circulating lymphocy-

tes.
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Parkinson’s disease (PD) is the second most common neurodege-

nerative disorder. It is due to the selective loss of dopaminergic

neurons in the substantia nigra pars compacta, which leads to

a decrease in striatal dopamine levels. Physiological causes of

neurodegeneration in PD are mainly attributable to oxidative

stress (OS) and mitochondrial dysfunction. One of the genes

involved in familial forms of the disease is DJ-1, whose mutations

cause early-onset recessive PD. Interestingly, the DJ-1 protein

plays an important role in the cellular defense against OS and also

participates in mitochondrial and central metabolism homeostasis.

In this scenario, we have used a Drosophila PD model that harbors

a mutation in the DJ-1β gene (ortholog of human DJ-1 ). We

previously showed that DJ-1β mutant flies show motor defects,

hypersensitivity to OS-inducing toxins and high levels of OS

protein markers like protein carbonylation, one of the most widely

studied OS-induced protein modification. To characterize the

molecular processes underlying PD pathogenesis, we performed a

redox proteomics analysis in 15-days-old DJ-1β mutants, which

allowed the identification of several glycolytic enzymes highly

oxidized in these flies compared to controls. In order to determine

how this chemical modification is affecting protein function, we

carried out functional analyses. We will show that the activity

of these proteins, and other involved in the same pathway, is

increased in PD model flies. These results have been validated

in a human cell PD model, thus supporting that alterations in

glucose metabolism are a biochemical hallmark of PD. In parallel,

we have performed a high-throughput screen to identify potential

therapeutic compounds able to reduce motor defects in PD model

flies as well as OS-induced lethality in the cell PD model. We

will show that some of these compounds are able to modify the

activity of these enzymes, which could become targets for future

therapeutic avenues.
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Role of mitochondrial dysfunction in T2D and
obesity

Sánchez González, Cristina1; Nuevo Tapioles, Cristina1; Se-
rrano Sanz, Sandra1; Cuezva Marcos, José M.1; Formentini, Laura1

1CBMSO-UAM/Dpto Bioloǵıa Molecular e Inmunoloǵıa

Interest in a pathophysiological role for mitochondria in obesity

and type 2 diabetes has increased due to growing evidence linking

metabolic diseases with mitochondrial dysfunction, especially

in the case of skeletal muscle, a tissue largely dependent on

mitochondria activity.

In fact, mitochondria are key regulators of cellular metabolism,

influencing bioenergetics, inmunity and cell death, and mediating

intracellular Ca2+ and ROS signalling. A key transducer in these

processes is the H+-ATP synthase. Its Inhibitory Factor 1 (IF1)

has emerging roles in coordinating the energy metabolism, the

activation of apoptosis and ROS-mediated crosstalk between

mitochondria and the nucleus. However, the possible role of IF1 in

metabolic disorders such as T2D remains partially unexplored.

Herein, we generated an inducible and tissue-specific mouse model

for the expression of the human constitutively-active form of IF1

(IF1-H49K) in skeletal muscle. The resulting inhibition of the

H+-ATP synthase induced a metabolic switch to an increased

lipid synthesis and reduced fatty acid β-oxidation. IF1-H49K

mice presented a ROS-dependet switch to adipogenicity in

skeletal muscle with increased intramuscular lipid droplets, lipid

peroxidation and visceral WAT storages that lead these animals to

be more prone to insulin resistance. A pharmacologycal screen for

702 FDA approved compunds identified a mitochondrial activator,

which restored normal FA-β-oxidation, ROS signal and insulin

sensitivity in IF1-H49K mice, highlighting the H+-ATP synthase

as the bottleneck of lipid metabolism.
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N-Acetyl-Cysteine impairs Cystatin C Amyloid
Oligomers
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HCCAA is a dominantly inherited disease caused by a L68Q

variant of cystatin C (L68Q-CystC). This L68Q-CystC forms

amyloid deposits in brain arteries and arterioles that are as-

sociated with deposition of extracellular matrix proteins. Most

carriers of the mutation suffer micro-infarcts and haemorrhages,

ultimately leading to paralysis, dementia and death in young

adults. Post-mortem studies of patients showed that L68Q-CystC

was deposited in all brain areas. Although the mechanism of

action of this disease is known, no treatment to avoid early death

is available.

It is known that disulfide bonds (DB) play a key role in the

formation of the large aggregates of mutant cystatin C. N-acetyl-

cysteine (NAC) has been used for several decades primarily as an

anty-mucolitic agent, which reduces the DB in the mucus matrix

through its free sulfhydryl group, and lowers mucus viscosity.

Therefore, we hypothesize that the bond-breaking effect of NAC

will impair the oligomerization and thus deposition of mutant

cystatin C in blood vessels.

In order to identify if the bond-breaking action of NAC impacts

the level of oligomers and fibrils of L68Q-CystC, we generated

genetically engineered 293T cells with expression of human L68Q

cystatin C. These cells produce and secrete detectable levels of

cystatin C (wt or L68Q) capable of oligomerizing under non-

reducing conditions. Incubations of either lysate or supernatant

containing L68Q-CystC with reducing agents glutathione or NAC

breaks oligomers into monomers. Three L68Q-CystC carriers

were given NAC and skin biopsies were obtained to determine

if L68Q-CystC deposits were reduced following NAC treatment.

Remarkably, (∼50-70 % reduction of L68Q-hCC staining in three

carriers, was observed suggesting that L68Q-CystC is a clinical

target for reducing agents.

G02-43-P44 f

Searching for blood biomarkers of patients
suffering from mild cognitive impairment or
Alzheimer’s disease

Monllor, Paloma1; Esteve, Daniel1; Viña, Jose1; Lloret, Ana1

1University of Valencia/Physiology

Alzheimer’s disease is the most common form of primary dementia

and causes elevated social and economic burden. Determination of

aβ, total tau and phosphorylated tau in CSF are included as cri-

teria for AD diagnosis, but the procedure is invasive and patients

show secondary complications. Therefore, identifying noninvasive

biomarkers of early AD has turned into a priority for the scien-

tific community. This study aims to identify blood biomarkers of

Alzheimer’s disease (AD) and its previous stage, mild cognitive im-

pairment (MCI) either from blood samples and cerebrospinal fluid

(CSF).

In this study we recruited 24 healthy people (controls), 22 patients

diagnosed with MCI and 20 patients suffering from AD. CSF was

extracted by lumbar puncture and blood samples were also taken to

obtain plasma and serum. The levels of aβ, total tau, phosphoryla-

ted tau, clusterin, regulator of calcineurin (RCAN1), protein kinase

RNA-activated (PKR), calcineurin, receptor of advanced glycation

end-products (RAGE) and ApoE genotype were determined.

Patients diagnosed with MCI or AD showed lower CSF levels of

aβ and higher CSF levels of total tau and phosphorylated tau than

control patients. In addition, AD patients had lower serum levels

of clusterin and PKR while they showed increased levels of RAGE.

Finally, AD patients also showed lower levels of RCAN1 than MCI

patients. We also obtained ROC curves from all the proteins mea-

sured, and aβ, tau and p-tau in CSF proved to be gold-standard

parameters while our proteins had lower AUC values.

We also performed a principal components analysis to see the com-

mon factors among the variables and we use them to obtain an

improved ROC curve that is representative of a set of biomarkers

(composed by Clusterin, RCAN1, PKR and RAGE). These bio-

markers allow us to discriminate among subjects in different stages

of AD pathology.

Finding blood biomarkers will be promising for early diagnosis of

AD in the development of successful therapies, in this study we

conclude that clusterin, RAGE and PKR could be used as biomar-

kers for AD. Both, clusterin and RAGE are involved in aβ clearance

from the brain since they correlate with aβ levels, while PKR seems

to have a role in tau phosphorilation. Also we want to remark that

aβ, total tau and phosphorylated tau correlate with the clinical

diagnosis of the patients.
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La deficiencia humana del factor de crecimiento similar a la insuli-

na tipo 1 (IGF-1) causa una enfermedad rara (ORPHA 73272) que

cursa con retraso en el crecimiento, microcefalia y sordera neurosen-

sorial [1]. El modelo murino deficiente en Igf1 reproduce el mismo

śındrome [2] y presenta una incorrecta diferenciación neuronal del

ganglio auditivo acompañada de apoptosis temprana de las neuro-

nas auditivas [3]. El estudio del papel protector que ejerce el IGF-1

frente a la pérdida auditiva es complicado por la heterogeneidad

celular de la cóclea y la limitación de los modelos experimentales

disponibles. Como consecuencia, se ha generado un modelo celu-

lar de la enfermedad humana en la ĺınea de neuroblastoma murino

Neuro2a mediante edición génica con CRISPR/Cas9. Dicho mo-

delo reproduce la deleción parcial del exón 3 del gen Igf1 murino

descrita como causante de pérdida auditiva en el hombre. Para la

edición génica se transfectó el complejo crRNA:tracrRNA:Cas9 en

forma de ribonucleoprotéına y se comprobó su incorporación en

las células mediante microscoṕıa detectando el tracrRNA marcado

fluorescentemente. La presencia de mutaciones se evaluó mediante

Surveyor y se seleccionaron las células mutadas tras clonación por

dilución ĺımite. La edición del gen Igf1 se comprobó por PCR en

56 clones y 5 de ellos se secuenciaron mediante el método Sanger,

confirmándose la deleción parcial de Igf1 en dos de los clones. Para

el resto se empleará la herramienta Mosaic Finder, desarrollada in-

house, que permite analizar la multiplicidad alélica generada tras

la edición genética mediante next-generation sequencing (NGS) y

posterior análisis bioinformático. Finalmente, se ha iniciado un es-

tudio del estado neuroinflamatorio de los clones secuenciados y de

su respuesta a distintos est́ımulos pro-inflamatorios, que puede con-

tribuir a desvelar algunos mecanismos moleculares asociados a la

deficiencia crónica de IGF-1.

Agradecimientos: ACCI2016 (ER16P5AC7091); ACCI2017

(ER17P5AC7611) y ACCI2018 (ER19P5AC761).
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Maŕıa Josefa2; Puyet, Antonio1; Diez, Amalia1; Bautista, José
Manuel1

1Universidad Complutense de Madrid-Instituto de Investigación
Hospital 12 de Octubre/Departamento de Bioqúımica y Bioloǵıa
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Hereditary hemochromatosis (HH) is a genetic disorder over-

loading abnormal amounts of iron in tissues and organs. High

concentrations of iron have been reported to inhibit erythropoiesis

and generate reactive oxygen species that, in turn, modulate the

expression of cytokines and mediators of inflammation.

Because most HH patients are commonly treated with phlebo-

tomy upon diagnosis, there has been little opportunity to collect

observations on the natural development of untreated HH. Our

hypothesis is that iron overload in HH modifies global homeostasis

and disrupts immune response. Thus, the main objective of this

work was to characterize immune cells in the hfe knockout mice,

generic animal model of HH.

In the HH mice we observed in peripheral blood an increase in

reticulocytosis rendering an excess of circulating hemoglobin. For

the innate response, although there were no differences in macrop-

hages, responsible for erythrophagocytosis and metal recycling, a

decrease of the percentage of dendritic cell subpopulations were

detected.

Despite that in the spleen of HH mice there were no differences

in percentage of CD4 and CD8 T lymphocytes, a decrease of

activated T-cells was observed in their peripheral blood. Moreover,

we observed in HH mice a higher percentage of mature, follicular

and CD23+ B cells and a decrease in marginal zone B cells in

the spleen. Although in HH mice there were no changes in the

expression of MHCII, the expression of MHCI (which presents

intracellular antigens to CD8 T lymphocytes) measured in mo-

nocytes and macrophages significantly decreased. Finally, a greater

expression of TNFα, INFγ and IL-6 was observed in peripheral

blood lymphocytes in HH individuals.

All the above suggest that accumulation of iron in HH mice alters

erythropoiesis and can disrupt normal immune responses due

to the cell populations changes detected. Thus, further research

focusing in immunity should be done in human HH patients for

determining long-term consequences of iron overload.
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Therapeutic use of the sodium/iodide symporter
(NIS) in ovarian cancer
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Introduction: Ovarian cancer is the most lethal gynecological ma-

lignancy. 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 as a fist steps in thyroid hormone biosynt-

hesis, but also in others tissues like salivary gland, lactating mam-

mary gland and stomach. Our group has demonstrated that NIS

is expressed in ovarian surface epithelium and is overexpressed in

human epithelial ovarian cancer. This open the door to use the
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highly effective radioiodide thyroid tumor therapy (RAI) in these

tumors. The high expression levels are correlated with worse prog-

nosis pointing NIS as a tumor marker. The aim of this study is to

determine whether overexpression of NIS in ovarian cancer can be

use as therapeutic tool using RAI in ovarian tumors.

Materials and Methods: serous ovarian cancer cell line (SKOV3)

was transfected permanently with exogenous NIS (SKOV3-hNIS)

and in vitro characterized by different techniques (western-blot,

PCR, flow cytometry, immunofluorescence, iodide uptake and pro-

liferation, migration, invasion, and adhesion assays). In vivo, NIS

transfected cells and no transfected was injected into the flanks of

nude and NSGs mice. Tumor growth was monitored by measure-

ments with caliber and IVIS. The expression of NIS in tumors was

analyzed by different molecular biology techniques and NIS fun-

ctionality in animal models was measured by SPECT-CT.

Results: PCR and western-blot show NIS expression in both in

vitro cancer cells and in vivo with xenotransplanted cells in ani-

mal models. Immunofluorescence and immunohistochemistry show

that NIS expression occurs in plasma membrane, and iodide uptake

assays show that the expression of NIS in plasma membrane is fun-

ctional in vitro and in SPECT-CT assay in vivo. Additionally, NIS

presence alter in vitro and in vivo proliferation, migration, invasion

and adhesion of tumor cell properties.

Conclusion: In ovarian cancer cells NIS expression increase inva-

sion, which may indicate a new role of NIS in tumor progression.

RAI in preclinical mouse ovarian cancer model is effective to treat

ovarian tumors.
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Mitochondrial OXPHOS diseases are provoked by dysfunction of

the OXPHOS system, showing a high heterogeneity from a gene-

tic, biochemical and clinical point of view. In part, this complexity

is due to the involvement of proteins encoded in two different ge-

nomes located in different cellular compartments, nuclear and mi-

tochondrial DNA (mtDNA). mtDNA encode 13 proteins (all struc-

tural subunits of OXPHOS complexes) and part of the mtRNAs

translation machinery, including 22 tRNAs. All of them except mt-

Gln-tRNAGln are charged by their corresponding aminoacyl-tRNA

synthetases (ARS2), being the synthesis of mt-Gln-tRNAGln ca-

rried out through an indirect pathway. Thus, the mt-tRNAGln is

firstly charged with glutamic acid (Glu) by a non-discriminating

mitochondrial glutamyl-tRNA synthetase (EARS2) and then the

Glu is converted to Gln by a Glutamyl-tRNAGln amidotransfera-

se, using free glutamine as an amide donor, yielding Gln-tRNAGln.

This mitochondrial amidotransferase activity lies in the so-called

GatCAB complex, which is formed by three subunits: GatA (gene

QSRL1 ), GatB (gene GATB or PET112), and GatC (gene GATC ).

GatC affected infants presented with severe cardiomyopathy and

lactic acidosis with prenatal or early infancy onset. Genetic studies

revealed a missense mutation(c.233T>G; p.Met78Arg) predicted

to be deleterious by the bioinformatics programs PolyPhen2, Mu-

tationTaster and SIFT. Functional studies revealed combined res-

piratory chain enzyme deficiencies and decreased fibroblast oxygen

consumption when cultured without glutamine. Fibroblasts also

showed reduced protein amounts of GatA, GatB and GatC, affec-

ting heart and skeletal muscle more than fibroblasts. Mitochondrial

protein translation is strongly affected but OXPHOS proteins are

more stable than those from control fibroblasts.

This study underscores the importance of the GatCAB complex

as an essential component in the translational machinery of mito-

chondrial protein synthesis.

References
- Hällberg, B. M. & Larsson, N.-G. Making proteins in the powerhouse.

Cell Metab 20, 226–240 (2014).

- Nagao, A., et al. Biogenesis of glutaminyl-mt tRNAGln in human

mitochondria. Proc Natl Acad Sci USA 106, 16209–16214 (2009).

- Marisa W. Friederich, et al. Pathogenic variants in glutamyl-tRNAGln

amidotransferase subunits cause a lethal mitochondrial cardiomyopathy

disorder. Nat Comm Oct 3;9(1):4065. doi: 10.1038/s41467-018-06250-

w. (2018)

G02-48-P49 f

C3G as a potential regulator of liver regeneration
upon injury

Baquero, Cristina1; Palao, Nerea1; Sequera, Celia1; Manzano,
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C3G 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. C3G regulates several

cellular functions in different cell types. It promotes megakaryocy-

tic differentiation and platelet activation, acting through Rap1. In

addition, C3G favours platelet secretion of pro-angiogenic factors.

Platelets regulate liver inflammation and repair upon injury.

Hence, we have analyzed the function of platelet C3G in response

to liver damage induced by CCl4 treatment (acute and chronic)

using transgenic mouse models with specific overexpression in

platelets of full length C3G (tgC3G) or a truncated form lacking its

GEF domain (tgC3G∆Cat). Our results show a higher increase in

HGF mRNA levels in tgC3G mice livers after 8 weeks of treatment

with CCl4, but no significant changes in TGF-β mRNA levels. In

addition, higher mRNAs levels of the pro-inflammatory cytokines,

TNF-α and IL-6, were found in tgC3G mice livers. However, Sirius

Red staining of livers suggests the presence of less fibrosis in

tgC3G mice. All these data indicate that C3G overexpression in

platelets might facilitate liver repair in response to CCl4-induced

damage.

Oval cells are liver progenitor cells, able to differentiate into

hepatocytes and biliary epithelial cells. They are involved in liver

regeneration upon chronic damage. We have studied the role

played by C3G in oval cells through gene silencing. We found that

C3G knock-down promotes migration and an upregulation of some

hepatocytes markers such as albumin. These data suggest that

C3G down-regulation in oval cells might enhance their regenerative

potential by favouring their differentiation to hepatocytes and

their migration into the damaged parenchyma.
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Molecular cracking of a new type of hereditary
vitamin B6-dependent epilepsy
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Very recently a novel form of vitamin B6-dependent (that is, ame-

liorated by pyridoxine or pyridoxal phosphate) genetic epilepsy of

recessive inheritance was reported (1-4) associated to mutations in

the PLPBP gene (previously known as PROSC ). PLPBP enco-

des a 275-residue pyridoxal phosphate (PLP)-containing protein,

PLPHP, that has been proposed to be crucial in PLP homeostasis.

This homeostatic function would be the delivery of PLP to the apo

forms of PLP-dependent enzymes, of which there are >140 in hu-

mans, including some involved in neurotransmitter synthesis and

metabolism, what might have a bearing in the causation of the epi-

lepsy. Unhappily, there is no direct assay for assessing the potential

PLP homeostatic function of this protein, what can lead to the si-

tuation that missense mutations in the PLPBP gene are attributed

a disease-causing potential without clear-cut evidence for it. To try

to provide this evidence, we have introduced into recombinantly

expressed and purified human PLPHP missense mutation identi-

fied in patients presenting vitamin B6-dependent epilepsy. We will

report the characterization of the effects of these mutations on the

folding, stability and ability of the protein to contain PLP and to

react with the PLP-targeting antibiotic D-cycloserine, while also

assessing the oligomeric nature of the purified wild type and mu-

tant proteins. Furthermore, we have determined the crystal struc-

ture of the wild-type form of human PLPHP, confirming our prior

model of a modified TIM-barrel type of fold. These results will be

used two assess disease-causality for these mutations, as well as to

set the foundations for structure-based pathogenicity prediction or

rationalization.

Supported by BFU2017-84264-P and ALBA synchrotron.
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enfermedad neurológica rara

Alonso-Iglesias, Eulalia1; Tavárez, Sandra1; Jávega, Beatriz2;
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Laboratorio de Citómica, 3Universidad de Valencia/Bioqúımica y
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Asociación Idic15/Medicina Familiar y Comunitaria; Asesor
Médico Asociación Nacional Idic15

El Śındrome Idic15 es una enfermedad rara causada por duplica-

ciones de la región 15q11-q13 que cursa con severos problemas neu-

rológicos que incluyen una alta prevalencia de autismo. Se ha des-

crito asociación de los desórdenes neurológicos del espectro autista

con la inflamación crónica y la resistencia insuĺınica, procesos en los

que las adipoquinas (citoquinas liberadas por los adipocitos) juegan

un importante papel regulador. En base a estos datos este traba-

jo evalúa la posible relación entre los niveles de adipoquinas, las

duplicaciones 15q11-13, y las manifestaciones cĺınicas del śındrome

mediante un estudio observacional, caso-control, sobre pacientes es-

pañoles diagnosticados de Idic15 ((N=28) http://www.idic15.es/)

y controles (N=17) pareados por edad y sexo. Los niveles séricos de

adiponectina, adipsina, leptina y resistina se cuantificaron por Cito-

metŕıa de Flujo mediante ensayo multiplexado (LegendPlex Human

Metabolic Panel 1, BioLegend). Según nuestros resultados, los pa-

cientes Idic15 presentan un perfil alterado de adipoquinas circulan-

tes caracterizado por elevación de adiponectina (p=0,017), descenso

de adipsina (p=0,045) y leptina (p=0,003), y mantenimiento de los

niveles de resistina. El fraccionamiento de los pacientes Idic15 en

función de la extensión de la región duplicada (aCGH) o las mani-

festaciones cĺınicas más frecuentes (epilepsia, hipotońıa, infecciones

frecuentes) no muestra diferencias significativas atribuibles o rela-

cionadas con cambios en los niveles de adipoquinas evaluadas. Sin

embargo, la manifestación de autismo se asoció a incrementos de

los niveles de resistina (p=0,012) y, en menor medida, de leptina

(p=0,113). El significado y repercusión de las alteraciones obser-

vadas en el perfil de adipoquinas en el śındrome Idic15 deberán

ser analizadas. Sin embargo, la elevación de los niveles de resistina

y leptina en pacientes Idic15 con autismo sugiere la existencia de

una condición proinflamatoria latente que apoyaŕıa las observacio-

nes descritas para diferentes condiciones neurológicas; representa,

además, el primer estudio de este tipo en pacientes afectos de Idc15.

Proyecto financiado mediante donaciones a la Iniciativa “Una

casa una vida” promovida por Great Chance SLU.
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Śındrome Idic15

El Śındrome Idic15 está causado por duplicaciones de la región

15q11-q13. Se trata de una enfermedad rara, heterogénea en ta-

maño y disposición de las duplicaciones, y débil correlación entre

genotipo y cĺınica que incluye hipotońıa (61 %), TEA (50 %), in-

fecciones recurrentes (50 %), TGD y/o TDAH (50 %) y epilepsia

(43 %) como principales manifestaciones. En la búsqueda de indi-

cadores que relacionen estos procesos, nuestro grupo ha detectado

que la manifestación de autismo en pacientes con Idic15 se asocia

a un perfil de adipoquinas compatible con un estado proinflama-

torio subcĺınico. Dada la relación entre inflamación y activación

endotelial, hemos evaluado el estado de ambos procesos cuanti-

ficando los niveles séricos de diferentes citoquinas (sE-Selectina,

sI-CAM-1,sVCAM-1, Apelina, IFN-gamma, IL-1beta, IL-6, IL-10,
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MCP-1, VEGF y TNF-alfa; ensayos Milliplex Map para Luminex

con paneles Millipore) en nuestro estudio realizado sobre 28 pa-

cientes españoles diagnosticados de Idic15 (http://www.idic15.es/)

y 17 controles pareados por edad, sexo y área geográfica. Nues-

tros resultados no muestran diferencias significativas entre Idic15 y

controles para los niveles de ninguna de las citoquinas evaluadas.

Tampoco cambios significativos cuando se fracciona la población

Idic15 en función de la manifestación cĺınica de autismo. Śı se ob-

servan cambios significativos en los niveles de apelina que se asocian

a la manifestación de hipotońıa (elevación; p=0,035) o hipertońıa

(disminución; p=0,032); y el fraccionamiento según la longitud de

la duplicación muestra elevación significativa de VEGF (p=0,006)

, TNF-alfa (p=0,011) e IL-1beta (p=0,022) y, en menor medida

de MCP-1 y sE-Selectina en los pacientes BP1-BP5 respecto a los

BP1-BP3. En el análisis del significado de estas alteraciones debe

considerarse la mayor prevalencia de epilepsia y autismo observada

en los pacientes con la duplicación BP1-BP3.

Proyecto financiado mediante donaciones a la iniciativa “Una

casa una vida” promovida por Great Chance SLU.
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Exosomes are small vesicles derived from plasma membranes

continuously secreted by cells to the extracellular environment,

and represent a novel vehicle for cell to cell communication. It

has been demonstrated that the repertoire of miRNAs is not

randomly incorporated into exosomes. Consequently, this pool of

exosome-transported miRNAs is representative of the physiological

state of a determined condition or disease.

Here, we have identified the exosomal miRNAs profile specific

of hereditary hemorrhagic telangiectasia (HHT), a vascular rare

disease characterized by vascular malformations in skin, mucosa

and internal organs. A total of 30 patients previously diagnosed

with HHT were recruited for the study, being 15 patients with

HHT type 1 and another 15 with HHT type 2 according to their

DNA mutation in the ENG or ACVRL1 gene, respectively. For

the comparative control group, 10 healthy relatives were enrolled.

Then, plasma exosomes were isolated and the total RNA was

purified. Next, an RNA-seq analysis was performed and reads were

mapped to the reference human genome. Differentially expressed

miRNAs with a log2(Fold Change)>1 and P-value adjusted<0.05

were validated by real time PCR in a further cohort of HHT

patients. Their diagnostic potential was assessed using the ROC

curve analysis (AUC>75 %, p<0.05).

In conclusion, we found the exosomal miRNA signature in HHT,

which is able to distinguish among healthy samples and even HHT

subtypes. Moreover, HHT samples from patients that were submit-

ted to a reparatory surgery to eliminate telangiectases from nasal

mucosa by sclerotherapy showed a molecular signature similar to

healthy individuals, suggesting that the vascular malformations

are the source of the exosomal miRNAs differentially expressed in

HHT.
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te cancer metastasis by genome-scale CRISPR
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1Universidad Complutense de Madrid/Department of

Biochemistry and Molecular Biology. School of Pharmacy, 2The
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Prostate cancer (PCa) is one of the most prevalent forms of cancer

in men worldwide. Despite the current advances in treatments,

it still remains a clinical challenge to identify lethal metastatic

prostate cancers, which escape standard therapeutic intervention.

Several key metastatic genes have been identified, mainly through

candidate-gene strategies. However, targeted therapies directed

against those genes have not shown to be effective to prevent the

dissemination of cancer cells. Recent approaches have identified

new candidates supporting the fact that additional genes remain

to be discovered.

We are developing a CRISPR/Cas9 screening on a whole genome

scale, on highly metastatic PCa cells, to identify and characterize

novel genes whose loss-of-function may be critical for prostate

cancer metastasis. The guide RNA (gRNA) library used is the

genome-scale CRISPR/Cas9 knock-out (GeCKO) library that

targets 18,080 genes with 64,751 unique gRNAs. It has been

amplified and delivered in Cas9-expressing PCa cells via lentiviral

approach. PCa cells were subjected to an invasion assay in Boyden

Chambers with Matrigel-coated membranes. These chambers were

used to assess the invasiveness of the KO PCa cells. DNA from

cells that maintain their ability to invade, or the cells that have

lost that ability was harvested and analyzed by Next-Generation

Sequencing to identify the gRNA with a higher representation

than the average on each population of cells (cells that migrate

and cells that do not migrate).

Posterior statistical analysis has identified some candidate genes

whose validation in vitro and in silico is currently on-going.

This study will provide with the proof-of-concept of the use of

this methodology for the search of candidate genes involved in

metastasis in cancer in a genome-wide scale.
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Implication of ∆Np73 in oxaliplatin resistance in
colorectal cancer: Role of the autophagy pathway

Santos-López, Jorge1; Soldevilla, Beatriz2; Rodŕıguez-Cobos,
Javier1; Higuera, Oliver3; Rodriguez-Salas, Nuria3; Domı́nguez,
Gemma1

1Instituto de Investigaciones Biomédicas “Alberto Sols” (IIBm),

CSIC-UAM/Facultad de Medicina, 2Instituto de Investigación

Hospital 12 de Octubre (i+12)/Oncoloǵıa, 3Hospital
universitario La Paz/Oncoloǵıa Médica

Colorectal cancer (CRC) is one of the most prominent malignancies

which reached the second highest mortality and 5-year prevalence

and the third highest incidence worldwide in 2018 [1]. Its five-year

survival rate shows a strong dependence with the stage of the disea-

se, ranging from 90 % for patients with stage I to 10 % for patients

with stage IV [2]. The intrinsic or acquired therapy resistance of

cancer cells is an important cause for clinical fail in the manage-

ment of advanced stages of this pathology [3]. The study of the

molecular mechanisms responsible for therapy resistance in CRC

would allows us to design more effective therapeutic strategies.

Oxaliplatin is a platinum-based chemotherapeutic agent which

exerts cytotoxic effect mostly through DNA damage [4]. This drug

has been approved for the treatment of CRC, for example it has

been used in the first-line chemotherapy strategy for metastatic

CRC [5]. The oxaliplatin resistance could contribute to bad clinical

outcomes in advanced CRC. ∆Np73 is an oncogenic isoform of the

TP53 family codified by the TP73 gene [6]. We have previously
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observed that the transcription factor ∆Np73 positively regulates

some genes implicated in drug resistance and autophagy and its ex-

pression increases with the CRC stage. Thus, we hypothesize that

∆Np73 could be implicated in oxaliplatin resistance of CRC.

Thus, in this work, we have analyzed the role of ∆Np73 in oxa-

liplatin resistance of colorectal cancer cells through in vitro and

in vivo approaches. The results obtained show that the overexpres-

sion of ∆Np73 is associated with oxaliplatin resistance and a higher

basal and oxaliplatin-response autophagic flux in these cells. The-

se results support our initial hypothesis and place autophagy as a

possible molecular mechanism of oxaliplatin resistance induced by

∆Np73.
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Inherited retinal dystrophies are a group of neurodegenerative

diseases associated with mutations in more than 120 genes.

NR2E3 encodes an orphan nuclear receptor with a dual function

as transcriptional activator and repressor in photoreceptors, being

required for both inhibition of cone fate and rod differentiation.

Mutations in Nr2e3 cause retinitis pigmentosa (RP), enhanced S

cone syndrome (ESCS) and Goldmann-Favre syndrome (GFS).

This gene produces a large isoform that spans 8 exons and a

previously unreported shorter isoform, which only contains the

first 7 exons and whose function is still unknown.

To elucidate the physiological function of the two isoforms of

NR2E3, we generated a mouse model by deleting exon 8 of

Nr2e3 gene using CRISPR/Cas9. This strategy generated several

modified alleles that altered the sequence of the last exon thereby

affecting the dimerization and repressor domains. Of note, allele

∆27 is an in-frame deletion of 27 bp that ablates the dimerization

domain, and allele ∆E8, with the full deletion of exon 8, only

expresses the shorter isoform.

Our results show that cone number increased in the retinas of

homozygous ∆27 compared to wildtype (WT) mice, probably

due to failure to repress cone fate during retinal development.

Besides, it displayed fovea-like regions and double cones that have

never been described in mice before. Similarly to the phenotype of

the rd7 mouse, an animal model of ESCS, we found whorls and

rosette-like structures in the retina. Ultrastructural analysis of

mutant retinas also revealed an altered retinal development that

affects the organization and structure of the photoreceptors. Besi-

des, total cone number was decreased in the retinas of homozygous

∆E8, as it occurs in RP patients.

All our findings highlight the importance of Nr2e3 function and its

accurate regulation during retina development and photoreceptor

differentiation. Currently, we intend to analyze the binding proper-

ties of each mutant TF by genome-wide ChIP-Seq, transcriptomics

and chromatin studies.
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Cardiovascular risk presents gender and age-related differences

with premenopausal women displaying a lower incidence of heart

failure. However, after menopause, the decrease in ovaric oestrogen

production is associated with a loss of protection from cardiac

dysfunction. G protein-coupled receptor kinase 2 (GRK2) has been

described to impair not only G protein-coupled receptors (GPCR)

but also insulin signaling in different mice models of cardiovascular

or metabolic pathologies. Our group has shown that GRK2 mo-

dulates mitochondrial dynamics under metabolic stress conditions

such as hepatic and cardiac steatosis. This fact together with the

importance of metabolic adaptation through mitochondrial fusion

and fission regulation in cardiac pathologies and related gender

differences prompted us to investigate a possible role for GRK2 in

the sexual dimorphism observed in cardiovascular risk.

In wild-type (WT) C57Bl6 mice, cardiac GRK2 levels correlate

with the described patterns of cardiovascular risk. Compared with

males, young females (4 months of age) display reduced levels

of GRK2. However, such gender differences are not observed at

15 months of age, due to a specific increase in cardiac GRK2

levels in females with age. Such increase is recapitulated by loss

of ovaric function, and can be partially reverted by oestrogen

supplementation in rats. Cardiac mitochondrial fusion markers in

young mice inversely correlate with GRK2 levels, with females

displaying increased MFN1 levels and L-OPA/S-OPA ratio.

Coherently, hemizygous GRK2+/− female mice display further

increased mitochondrial fusion markers.

Our results suggest a role for GRK2 in the dimorphism observed

in mitochondrial dynamics and in the loss of cardiovascular

protection observed in females after menopause.
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localization in different subtypes of breast cancer
cell lines
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1Barts Cancer Institute-Queen Mary University of
London/Tumour Biology, 2University of Valencia/Biochemistry

and Molecular Biology, 3University of Valencia/Human Anatomy
and Embriology

Calpains (CAPN) are a family of Cys-proteases that play a pivo-

tal role in several physiological and pathological processes, such as

breast cancer. The peculiarity of these enzymes lies in not being

merely degrading proteases; instead, CAPNs produce specific clea-

ves on their substrates, modifying them and altering their original

function or ways of regulation. More than 100 proteins have been
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identified as CAPN-targets in vitro. However it has been sugges-

ted that substrates recognition in vivo might be delimited by their

subcellular localization.

AIMS: To elucidate the relationship between CAPN2 function and

subnuclear localization in luminal and triple negative breast cancer

cell lines.

RESULTS: Both ubiquitous CAPN1 and CAPN2 showed diffe-

rent distribution within the nuclei of breast tumor cell lines. Whilst

CAPN1 covered all the nucleoplasm, CAPN2 was mainly confined

into nucleoli. In order to identify new targets of this protease a 2D-

DIGE approach was performed in nucleolar extracts from control

or siCAPN2-cells. Coffilin-1 (CFL1), a key protein that mediates

nuclear F-actin polymerization/ depolymerization, was identified

in the proteomic analysis. Further results showed an inverse corre-

lation between CAPN2 and CFL1 nucleolar levels in both cell lines

studied, being triple negative cells the ones with higher CAPN2

content in the nucleoli and less active CFL1. Nevertheless, it is

important to point out that knocking down CAPN2 did not af-

fect total CFL1 levels, demonstrating that CFL1 is not a CAPN2-

substrate. Moreover, CFL1 translocates to the cytosol, and thus

becomes inactive, by phosphorylation mechanisms (pCFL1). Expe-

riments in which CAPNs were inhibited or CAPN2 silenced showed

that total pCFL1 decreased and active CFL1 was increased in nu-

clei and nucleoli of these treated cells.

CONCLUSION: Results presented herein suggest that CAPN2

indirectly drives CFL1 inactivation and cytosolic translocation in

triple negative cell lines which seems to be related with invasion

and more aggressive phenotype of these cells.

GRANTS: GVPROMETEO2018/167
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Metastasis is the major cause of death associated with solid tu-

mors despite the improvements in tumor detection and therapies.

Metastasis derives from disseminated tumor 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. The

microenvironment regulates tumor progression and our previous

studies have shown that specific microenvironment-driven mecha-

nisms control the growth arrest and survival of dormant DTCs.

In fact, stromal factors such as TGFβ1 can re-activate dormant

DTCs and promote metastasis. We have previously found that

NRP2 expression correlates with worst prognosis in breast cancer.

The neuropilins (NRP1 and NRP2) regulate tumor formation and

progression being co-receptors for class 3 semaphorins (SEMA3s)

and participating in TGFβ signaling. 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 influence DTCs

behavior and metastasis formation. Our results have shown that

dormant cells overexpress SEMA3F and 3C and plexin A3 whereas

they down-regulate NRP2, NRP1 and plexin A2. In addition,

treatment with TGFβ1 up-regulates NRP2 expression post-

transcriptionally in proliferative tumor cells. Moreover, in vivo,

NRP2 is up-regulated in proliferating micro-metastasis. NRP2

inhibition using a blocking antibody induces p27 and inhibits Ki67

expression in vivo, suggesting its inhibition might decrease cell

proliferation while inducing cell dormancy. Furthermore, analysis

of lung and liver DTCs showed that inhibition of NRP2 reduces

DTCs number and promotes DTCs quiescence in vivo. Therefore,

we propose that NRP2 plays an important role in regulating the

dormant state of DTCs and the progression to metastasis.
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Acute myeloid leukemia (AML) is the the most common haema-

tological disorder in adults. It arises from heterogeneous molecular

origin and either in HSCs or more committed myeloid progeni-

tors which impairs specific treatments. Thus, the 5-year overall

survival for adult AML patients is below 40 % [1] and new the-

rapeutical strategies are continously being pursued. This disease

is mainly characterised by glycolytic prevalence, even in the pre-

sence of enough oxygen [2]. This metabolic adjustment, known as

Warburg effect, is coupled with elevated LDH-A and low LDH-B

levels, the enzymes that catalyzes the interconversion of pyruvate

and lactate. Recent publications associate lactate metabolism, es-

pecifically LDH-B, with mitochondrial respiration [3],[4]. However,

the physiological relevance of LDH remains poorly understood.

Cell proliferation of AML cell lines and bone marrow mononuclear

cells (BM-MNCs) was measured in presence of different concen-

trations of a LDH inhibitor (oxamate) combined or not with mi-

tochondrial inhibitors (rotenone). MOLM-13 and THP-1 cell lines

were lentiviral transducted for LDH-B isoform silencing. siLDH cell

proliferation was measured in rotenone presence. Mitochondrial al-

terations have been analysed in siLDH cell lines by several para-

meter description: mitochondrial content (mitotracker), mitoROS

(mitosox) and mitocondrial potential (TMRE).

Sensibility to oxamate was measured in different AML-subtype cell

lines and BM-MNCs coming from healthy donors and patients.

Oxamate’s tested concentration show no toxic effect on blast, lymp-

hocyte, monocyte and granulocyte population, resulting in an in-

teresting alternative if combined with other theraphies. In fact,

polytheraphy combining oxamate with a mitochondrial inhibitor

(rotenone) shows a potent decrease on cell proliferation of MOLM-

13 [5]. In view of the synergistic result described, preliminary ex-

periments have been performed to report the connection between

LDH and mitochondria using LDH-B isoform silencing. MOLM-13

cell line silenced for LDH-B did not exhibit increased sensitivity to

rotenone. Furthermore, THP-1 cell line silenced for LDH-B tends

to present lower mitochondrial potential and mitochondrial ROS

which can be identified as a drop in mitochondrial activity.
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Ewing Sarcomas are the most frequent pediatric bone tumor, and

are initiated by translocations between EWSR1 and a member

of the ETS family of transcription factors, most frequently FLI.

While most of the focus has been placed on understanding how

the translocation affects the transcriptional landscape of FLI1,

it is becoming clear that EWSR1 also plays important cellular

functions, including genome maintenance and RNA metabolism.

Still, whether a compromised EWSR1 activity can also contri-

bute to tumorigenesis is not known. Here we have developed a

conditional mouse knockout model to study the physiological

impact of EWSR1 deficiency in mammals. In agreement with

previous studies EWSR1 nullyzygosity is embryonic lethal, which

we show is associated with anemia highlighting a prominent role

for this factor in the hematopoietic system. Remarkably, when

EWSR1 is ubiquitously deleted in adult animals, it leads to a fully

penetrant early onset of thymomas to which mice succumb within

the first six months of life. These results are consistent with recent

large-scale cancer genomic studies that have identified recurrent

EWSR1 gene deletions in human thymomas. The analysis if

EWSR1 deficient MEF or thymoma cell lines has revealed an

accumulation of nucleolar stress in these cells, which renders them

vulnerable to inhibitors of the RNA Polymerase I. Together, this

study reveals for the first time that EWSR1 is a tumor suppressor,

and identifies molecular alterations in EWSR1-deficient cells that

could be exploited for potential treatments.

G02-61-P62 f,m

Role of Akt isoforms in intestinal epithelial ba-
rrier and its importance in inflammatory bowel
disease

Garćıa Prieto, Teresa1; Arranz de Miguel, Alicia1; Fresno
Escudero, Manuel1

1Universidad Autónoma de Madrid/Bioloǵıa Molecular

Inflammatory bowel disease (IBD) is a grouped of diseases characte-

rized by an hyperactivated and uncontrolled state of inflammation

in the intestinal track. In recent years there is increasing evidence

linking IBD and the isoforms 1 and 2 of Akt. It was proved in muri-

ne model that the absence of Akt2 protects the animals against the

development of IBD within a decrease in inflammatory mediators,

and in the other hand Akt1KO model shows an increase in disease

and pro-inflammatory state of macrophages. Furthermore, it was

proven that macrophages play an important role, but were not the

only ones implicated. Our study focus on intestinal epithelial cells

(IECs); those cells are in charge of interacting with the microbiota

by Pattern Recognition Receptors (PRRs), development of immune

system and maintenance of the intestinal epithelial barrier. That

feature is key in the development of the disease when cells are not

properly joined and there is an impaired permeability. Besides, re-

cent studies prove that different tight junctions’ proteins (TJPs)

play differential roles. In one hand, ZO1, Claudin1, Claudin4, Oc-

cludin and JAM-A are essential to maintain the barrier and the

correct permeability; in IBD those molecules either disappear or

change location and loss its functions and others, as Claudin 2,

Claudin 10 and Claudin 15 take its part making the cells less joi-

ned and increasing permeability. Our study focus on linking how

Akt isoforms may controls barrier functions; Akt1 overexpressing

cells show upregulated levels of TJPs as ZO1 and Claudin1 using

different techniques and using specific Akt2 inhibitors we observe

the same pattern; Those results indicates the specific role of Akt

isoforms in IBD at IECs level by regulating tight junctions.
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Galectin-1 is required for adipocyte differentia-
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Galectins are a family of β-galactoside receptors, which are

expressed throughout a great variety of cell types. Among them,

Galectin 1 (GAL1), has been implicated in some processes such as

cancer, differentiation of hematopoietic lineage, or host-pathogen

interactions, although its role in adipose tissue is still unknown.

Recent studies indicate that GAL1 and Lgals1 (the gene encoding

GAL1) mRNA levels are increased in obese and diabetic patients,

and its expression varies during adipocyte differentiation.

We sought to analyze the role of GAL1 in adipose tissue, at either

the level of adipogenesis or the use and storage of fat, as well

as its contribution to the development of obesity. We studied

the differences between Lgals1−/− and wild type mice in weight

gain and blood glucose levels, as well as the number of adipocyte

precursors and the expression of adipocyte markers in the white

adipose tissue. In addition, using the cell line 3T3-L1, and its

Lgals1 knockdown derivative cell lines, we studied the role of the

protein during differentiation in vitro.

We found that GAL1 expression is increased in response to High

Fat Diet in white adipose tissue in mice, and Lgals1 knockout

resulted in lower total body weight and adiposity, as well as lower

glucose levels. Furthermore, Lgals1 mice had an increased number

of adipocyte precursors, with reduced adipogenic potential, as

estimated from adipocyte markers expression, such as PPARγ.

The absence of GAL1 also impaired adipogenesis in vitro, which

can be recovered with the addition of Rosiglitazone.

These results would imply that GAL1 plays an important role in

the onset adipogenesis, obesity and one of its related problems,

diabetes, through PPARγ induction. This would open the door for

future treatments of the disease.

G02-63-P64 f,m

Identification of molecular pathways underlying
glioblastoma stem cell activity

Matheu, Ander1

1Biodonostia Institute/Oncology

GBM contains a subpopulation of glioma stem cells (GSC) that

are crucial drivers of tumor initiation, recurrence and resistance to

therapies. The dysregulation of genes essential for embryo develop-

ment and stem cell maintenance seems to be a critical feature in

GBM development and GSC activity. Therefore, these genes could

become potential therapeutic targets in the treatment of GBM. In
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this sense, SOX9 (sex-determining region Y (SRY)-box 9 protein)

is a relevant player in glioma stem cell activity and temozolomide

resistance [1].

To characterize SOX9 underlying molecular mechanisms, we per-

formed transcriptomic analysis in patient-derived GSC with SOX9

knockdown. Notably, JAK2/STAT3 and PML expression were wit-

hin the genes significantly downregulated in SOX9 Knockdown

cells.

Experimental validation confirmed that SOX9, STAT3 and PML

are enriched in the population of GSCs and are important for its

maintenance. We also tested their clinical relevance finding that

their expression is elevated and associated in biopsies from a sub-

set of patients with overall lower survival.

Individual genetic silencing of SOX9, STAT3 and PML or phar-

macological inhibition with STX-0119 (a STAT3 inhibitor), and

Arsenic Trioxide (a PML inhibitor), severely impairs self-renewal

and tumor initiation in patient-derived GSCs. Moreover, these and

additional studies confirmed there is a direct regulatory loop bet-

ween them.

In summary, these results demonstrate that SOX9-STAT3-PML is

a critical axis for glioma stem cell maintenance, postulating that

its inhibition is a promising strategy to combat chemotherapy resis-

tance in glioblastoma, but also in other types of aggressive cancers.
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miRNAs

Chronic Kidney Disease is a public health issue considered a pande-

mic affecting the 15 % of the world’s population. It is characterized

by the appearance of a renal fibrosis with a permanent inflamma-

tory infiltrate including macrophages that acquire different phe-

notypes contributing to the fibrosis development.

miRNAs have emerged in the last years as a key regulator of gene

expression due to their critical role in essential cellular processes.

Because of that, they are considered as a novel therapeutic target

for pathology.

Previous results in our lab identified miR127 as a protector mo-

lecule of ischemic injury in renal tubular cells. Moreover, miR127

mediates macrophage polarization in lung fibrosis. For all above, we

aim to investigate the role of miR127 in macrophages phenotype in

renal fibrosis. For this, we studied, in RAW 264.7 cells, the effect of

miR127 modulation in different induced macrophage phenotypes

(M1[LPS], M2a[IL4], M2b[IL10/TGFb]), and naive macrophages

(M0). qRT-PCR results showed that induction of miR127 blocks

the expression of classical M2a markers while doesn’t have a ro-

bust effect in M1 markers. Furthermore, functional assays estima-

ting MMPs activities, proliferation and metabolism indicated that

this microRNA is also regulating all these processes, demonstrating

functional involvement of miR127 in macrophage functionality.

Finally, we studied miR127 expression in a mouse model of renal

fibrosis by unilateral ureteral obstruction (UUO), and the effect of

miR127 modulation by lentiviral constructs. We found that miR127

increases along disease progression, particularly in proximal tubu-

le compartment, and macrophage phenotypes are sequential along

progression of the disease. M1 is the predominant phenotype up to

7 days of UUO correlating with increased expression of miR127.

M2 appears when miR127 decreases until the end of the model (15

days).

In summary, our results reveals that miR127 is an important me-

diator of renal fibrosis by modulating macrophages polarization.
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Bermejo ML. (2013) MicroRNAs in the kidney: novel biomarkers of

acute kidney injury. Nefrologia.33(6):826-34
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Colorectal Cancer (CRC) is the third most common cancer world-

wide. Besides the screening programs in society already implemen-

ted and new therapeutic strategies availables, it is necessary to

identify novel molecular mechanisms underlying CRC also identi-

fied as precise biomarkers for accurate prognosis, and for response

to treatment in order to stratified patients. It has been evidenced

that microRNAs are involved in the development and progression

of cancer. miR-326 is involved in different types of cancer, acting

mostly as a tumor suppressor. It has been associated with inhibi-

tion of cell proliferation, migration, and invasion in thyroid, cervi-

cal, and endometrial cancers. However, the specific role of miR-326

in CRC remains uncertain.

Our research group has identified and validated miR-326, detected

in primary tumour biopsy, as a biomarker associated with tumour

progression (Conde et al., Cancers 2019). The aim of the present

study is to investigate the biological function and the role of miR-

326 in colorectal cancer.

Thus, microRNA localization and expression was studied in biop-

sies of primary colon tumour and miR-326 was localized in different

cell compartments of the tumour such as tumour epithelium, stro-

ma and inflammatory infiltrate. Moreover, cell cultures of epithelial

CRC cells including CACO-2 and HT29 were used to study microR-

NA expression and function, modulating miR-326 expression by

transient transfection of premiR326 and antimiR326. Overexpres-

sion of miR-326 maintains an epithelial cell phenotype estimated by

the maintenance of epithelial-associated markers such as e-cadherin

in HT29 cells. In addition, miR-326 controls cell adhesion to fibro-

nectin in CACO-2 cells. Therefore, we have identified ITGA5 as a

direct target of this microARN. ITGA5 is a well-known mediator of

CRC metastasis. In addition, we are currently investigating other

molecules involved in miR-326 action in CRC, including CXCR4

and Slug.

In summary, this work demonstrates that the loss of expression of

miR-326 could be one of the mechanisms that contribute to the

progression of CRC, promoting the acquisition of a mesenchymal

phenotype might be trough Slug regulation and loss of adhesion to

fibronectin, therefore promoting migration. ITGA5 was identified

as miR-326 target and CXCR4 also appears modulated by miR-

326.
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APAF-1 inhibition reduces cisplatin-induced
hearing loss

67



par fondo.pdf

SEBBM Scientific Groups SEBBM19madrid

Varela-Nieto, Isabel1; Murillo-Cuesta, Silvia1; Celaya, Adelaida
M.2; Rodriguez-de la Rosa, Lourdes1; Cervantes, Blanca2; Garcia-
Mato, Angela2; Sanchez-Perez, Isabel3; Herrero, Carmen4

1IIBm CSIC-UAM, CIBERER ISCiii, IDIPAZ/Neurobiology of

Hearing group, 2IIBm CSIC-UAM/Neurobiology of Hearing

group, 3IIBM CSIC-UAM, CIBERER/Modelos Experimentales

de Enfermedades Humanas, 4Spiral Therapeutics/Research and
Development

Cisplatin is an essential chemotherapeutic agent in the treatment

of many cancers, especially in childhood cancers. Hearing loss is a

common side-effect associated to cisplatin chemotherapy. Cisplatin

induces apoptosis in inner ear hair cells by an APAF-1 dependent-

pathway. Here, we evaluated in vitro and in vivo the ability of an

APAF-1 selective inhibitor, on the prevention of cisplatin-induced

hearing loss. Our results showed that APAF-1 inhibitor i) bloked

the formation of the apoptosome complex in vitro; ii) decreased

cytochrome C release and caspase-3 activation, and increased HEI-

OC1 cells survival after cisplatin administration; and iii) induced

a dose-dependent otoprotective effect after intratympanic adminis-

tration, in rats receiving systemic cisplatin. All these data suggest

that APAF-1 is an interesting molecular target and point APAF-

1 inhibitors as promising putative potential therapeutic drug to

prevent cisplatin-induced hearing loss.
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Oval cells are progenitor cells with an emerging role in liver

regenerative responses. However, their susceptibility to lipotoxicity

in obesity-associated insulin resistance is unknown. Inhibition of

protein tyrosine phosphatase 1B (PTP1B), a negative modulator

of insulin signaling, is a pharmacological strategy against insulin

resistance/obesity. Ours aims were to identify whether oval cells

are insulin target cells and to analyze the impact of PTP1B

deficiency in their susceptibility to lipotoxicity in the context of

obesity-associated non-alcoholic fatty liver disease (NAFLD). For

lipotoxicity studies, oval cells were treated with palmitic acid

(PA) for different time-periods, after which oxidative/endoplasmic

reticulum (ER) stress responses and autophagy/apoptosis markers

were analyzed. A lipidomic study was conducted to characterize

the intracellular lipid species upon PA stimulation. Oval cells

responded to insulin by inducing insulin receptor tyrosine phosp-

horylation, this effect being higher in the absence of PTP1B.

Treatment with PA induced apoptotic cell death in PTP1B+/+

oval cells in parallel with a blockade of the autophagy flux. Cell

death was not found in PTP1B−/− cells that accumulated lipid

droplets and increased perilipin2 levels upon PA treatment. Cell

death in PA-treated PTP1B+/+ oval cells was prevented by co-

treatment with sulforaphane, a Nrf2 activator. Also, PTP1B−/−

oval cells showed higher basal levels of HO-1 and catalase, sug-

gesting constitutive anti-oxidant defense. An early activation of

ER stress was found in both genotypes but this response was

enhanced in PTP1B−/− cells in both basal and upon PA treat-

ment. Lipidomics revealed that PTP1B−/− oval cells accumulated

triglyceride species and cholesterol esters in response to PA. By

contrast, PTP1B+/+ oval cells showed higher diacylglycerides,

more toxic lipid species. In conclusion, we have revealed that

oval cells are insulin target cells susceptible to lipotoxicity, an

effect mediated at least in part by the induction of oxidative

stress. PTP1B deficiency protects against lipotoxic cell death by

mechanisms including enhancement of anti-oxidant defences and

capacity to accumulate TG containing lipid droplets, suggesting a

potential benefit in cellular regenerative therapies against NAFLD.
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Protein “polyphosphorylation”, a recently discovered non-

enzymatic post-translational modification (PTM), consist in the

covalently linkage of chains of polyphosphate (polyP) polymers to

lysine residues of target proteins (Azevedo et al., Mol Cell 2015

58:71). Polyphosphorylation was first characterized in Nsr1, the

yeast protein homologous to nucleolin. Here, we have studied the

polyphosphorylation of human nucleolin, in vitro and in vivo, in

different cancer cell lines.

Human nucleolin was expressed and purified by affinity chro-

matography from yeast VTC4 mutant, which lacks polyP. We

characterized the polyphosphorylation of the isolated nucleolin

under different conditions: time, polyP and ions concentrations.

Chemically synthesized polyP, or natural polyP isolated from

human platelets, were able to polyphosphorylate nucleolin in

vitro. Putative polyP competitors such as protamine, heparin, and

antibodies directed to polyP and nucleolin were unable to block

nucleolin polyphosphorylation. We are currently testing other

molecules and protocols that could block polyphosphorylation.

In addition, we measured polyphosphorylation of nucleolin in

cancer cell lines after the incubation with different concentrations

of polyP. Human cells lines of myeloma (U266), lymphoblast

(IM9) and human breast cancer (MDA-MB-231) showed polyp-

hosphorylation of nucleolin, and a significant decrease of their

survival rate, after incubation with millimolar concentrations of

polyP. In contrast, cell lines of human neuroblastoma (NB96) and

human embryonic kidney (HEK293) were resistant to nucleolin

polyphosphorylation and also to polyP-induced cell death. This

characterization is helping us to investigate the origin and the

effect of polyP signaling in myeloma cells.

G02-69-P70

Effect of GAS6 on the metastatic potential of
melanoma B16 cells

Garćıa de Frutos, Pablo1; Aresté, Cristina1; Morales, Albert1

1IIBB-CSIC/Cell Death and Proliferation

The vitamin K-dependent soluble factor GAS6 has been implicated

in EMT, oncogenic transformation and cancer resistance through

its interaction with tyrosine kinase receptors of the TAM family.

Here we used the B16 mouse melanoma cell line in order to study
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the effect of Gas6 in the metastatic potential of these cells.

B16 cells express all three TAM receptors, Tyro3, Axl and MerTK,

but do not express the ligand Gas6. Stimulation of B16 cells with re-

combinant murine Gas6 produces a phenotypic change, transiently

inducing loss of adherence to the plastic surface. After a period

of 48 to 96 hours of incubation, B16 cells regain adherence to

the surface and grow as a more melanogenic cultures, loosing cell

contact inhibition, increasing soft-agar colony formation potential.

When B16 cells were transfected with a mouse Gas6 cDNA, clo-

nes showed a similar behavior, increasing its proliferative capacity

in scratch closure assays and showing a more invasive phenotype.

Gas6 transfected B16 cells showed a specific expression phenoty-

pe of EMT-transcription factors, including a decrease in Snai2 and

Zeb2 expression, while expression of Snai1 and Zeb1 increased. In

these cells, E-cadherin expression was reduced. Besides, Gas6 ex-

pression affected B16-platelet interaction, a crucial step in cancer

cell transport in the bloodstream. The effect of Gas6 on the metas-

tatic potential of B16 cells was studied in vivo.

In conclusion, we found that Gas6 signaling induces a profound

change in B16 cells affecting its metastatic potential.
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La hiperplasia benigna de próstata (BPH, por sus siglas en inglés)

es un proceso de alta incidencia y prevalencia que suele afectar a

varones a partir de los 50 años. Desde el punto de vista histológico

consiste en la presencia de nódulos constituidos de elementos epite-

liales (glandulares) y/o estromales (fibromusculares). Dicha infla-

mación puede derivar en la aparición de tumores de próstata. En

nuestro laboratorio hemos detectado, en ratas, la presencia regular

y caracteŕıstica de depósitos de mucopolisacárido en la BPH, sin

embargo, el papel exacto y la composición de estos depósitos no se

han dilucidado todav́ıa. Teniendo esto en cuenta, el objetivo prin-

cipal de este trabajo es determinar en muestras de próstata de rata

las caracteŕısticas de dichos depósitos PAS positivos. Para ello, se

han utilizado muestras de próstata de rata Wistar macho de 12 me-

ses de edad. Cada trozo de próstata se dividió en dos muestras, una

para corroborar la presencia de una secreción rica en carbohidratos

mediante microscoṕıa óptica y la técnica del ácido peryódico-base

de Schiff (PAS) y la otra para mediciones bioqúımicas. Estas se-

gundas muestras se homogeneizaron, se centrifugaron a 13000 xg y

el sobrenadante se incubó a 37oC con y sin los enzimas que rompen

los enlaces glicośıdicos durante 1 o 2 horas para, posteriormente,

determinar la concentración de glucosa antes y después de la acción

enzimática. Se utilizaron, de forma individual, alfa-amilasa, amilo-

glucosidasa y N-glucosidasa . Finalmente, la concentración de glu-

cosa se midió en cada muestra y los resultados revelan un aumento

significativo de su concentración en las muestras incubadas con α-

amilasa o amilo-glucosidasa. Por el contrario, la concentración de

glucosa no aumenta en las muestras incubadas con N-glucosidasa.

Estos datos sugieren que los depósitos de mucopolisacárido ligados

a la BPH de rata están formados por un polisacárido altamente

ramificado de alto peso molecular con predominio de enlaces O-

glicośıdicos.
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Lysinuric Protein Intolerance (LPI, MIM #222700) is a rare

autosomic disease caused by mutations in SLC7A7 gene. Hall-

marks of LPI are malabsorption and deficient renal reabsorption

of cationic amino acids which results in defective urea cycle that

cause hyperammonemia in LPI patients. Immune and hematologic

complications such as anemia, pulmonary alveolar proteinosis or

hemophagocytic lymphohistiocytosis are also found in patients.

However the molecular mechanism(s) of this complications remain

unknown. Arginine has been demonstrated to be crucial for a

correct immunity and specifically for a proper macrophage fun-

ctioning. Thus we hypothesize that primary metabolic condition

may be also contributing to the development of LPI immune

and hematologic complications. Due to ablation of Slc7a7 is

perinatally lethal in mouse, our group has generated the first

tamoxifen-inducible KO mouse model (Slc7a7−/−) to study of hu-

man LPI. Slc7a7−/− mouse model fulfilled human LPI metabolic

disease and also developed anemia, hyperferritinemia, pulmonary

alveolar proteinosis and increased erythrophagocytosis. Further-

more we characterized a novel trait of Slc7a7−/− macrophages

in LPI; aberrant iron accumulation in macrophages, that may

be a plausible explanation for some of the LPI immune-related

complications. By treating the metabolic dysfunction we observed

a clear improvement of the immune-hematologic condition. In

addition, Slc7a7−/− myeloid-specific ablated animals did not

show any apparent phenotype. Altered erythrocytes, increased

erythrophagocytosis and compromised ferroportin expression,

seems to be at the bases of iron accumulation in LPI mouse. Thus,

for the first time, we are describing a direct relationship between

the primary metabolic dysfunction and the immune-hematologic

complications in LPI.
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69



par fondo.pdf

SEBBM Scientific Groups SEBBM19madrid
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Introduction: Cardiotoxicity due to anthracyclines (CDA) is a

prevalent problem in cancer patients, with great repercussion on

their quality of life, which limits chemotherapy treatment and has

consequences in the final prognosis of the oncologic disease itself.

The susceptibility and degree of cardiotoxicity by anthracyclines is

very heterogeneous among patients, and who will suffer this com-

plication is unknown. CDA is a complex trait, thus follows a model

of quantitative genetics, whose polygenic component is mostly uni-

dentified. Also, CDA heterogeneity is explained by the variability

among subphenotypes that would participate in its pathogenesis.

Thus, anthracyclines exert their toxicity through DNA damage, so

that among these subphenotypes would be the molecular pathways

involved in response to it and a series of signaling pathways. Dif-

ferences in these pathways with the genetic variants linked with

them could contribute to different susceptibility to CDA among in-

dividuals.

Material and Methods: We identified the genetic and molecular

determinants of cardiotoxicity in a simplified model of controlled

genetic and phenotypic heterogeneity, generated by a backcross of

two mouse strains of different phenotypic behavior. We evaluated

cardiac damage at the histopathological level and also quantified

different subphenotypes.

Results: We quantified anthracycline cardiotoxicity in a geneti-

cally heterogeneous cohort of mice with breast cancer generated

by a backcross. Cardiotoxicity was higher in old mice, was higher

in the combined treatment with taxanes, was higher in the suben-

docardial zone and was influenced by the genetic background. We

have identified multiple QTL associated with CDA in these diffe-

rent conditions studied. Differences in the grade of anthracycline

cardiotoxicity at the histopathological level were accompanied by

differences in the molecular levels in the myocardium of different

molecular components. QTLs associated with these subphenotypes

help to define CDA variability.

Conclusion: The identification of genetic and molecular factors

responsible for the increased risk of CDA will contribute to a bet-

ter understanding of their pathophysiology, which could lead to new

approaches to predict, prevent and treat this severe complication

of chemotherapy.
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Specific lack of p85α in brown adipose tissue trig-
gers resistance to high fat diet-induced obesity
and improves the metabolic profile in mice
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Obesity is a chronic disease of multifactorial origin in which the

imbalance between food intake and energy expenditure leads

to an increased body fat storage. The development of obesity

also depends on the balance between the two types of adipose

tissue, white and brown (WAT and BAT, respectively). Recently,

the thermogenic capacity of BAT in humans has been pointed

as a possible target in the prevention and treatment of obesity.

The increase in BAT mass and/or functionality could suppose a

beneficial increase in energy expenditure. It has been previously

published that distinct class I phosphoinositide 3-kinase (PI3K)

isoforms can participate in metabolic control and systemic dysfun-

ctions associated to obesity. In this regard, we analyzed in vivo

whether the lack of p85α in BAT (BATp85αKO) could modulate

its activity and insulin signaling improving diet-induced obesity

and its associated metabolic complications.

We generated BATp85αKO mice using Cre-LoxP technology,

specifically deleting p85α in a conditional manner. To characterize

this new mouse model, we used 6- and 12-month old mice and

also a group submitted to high-fat diet in order to challenge BAT

functionality.

Our results suggest that brown fat specific loss of p85a improves its

thermogenic functionality, high fat-induced adiposity and weight

gain, insulin resistance and liver steatosis. Therefore, it provides

new mechanisms involved in the resistance to obesity development,

supporting the hypothesis that the gain of BAT activity induced

by the lack of p85α has a direct impact on the prevention of

diet-induced obesity and its associated metabolic complications.
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1Instituto de Investigación Biomédica de Granada,
ibs.GRANADA/UGC de Oncoloǵıa Integral , 2Instituto de
Investigación Biomédica de Granada, ibs.GRANADA/Centro de

Investigación Biomédica de Granada, 3Hospital Virgen de las
Nieves de Granada/UGC de Oncoloǵıa Integral , 4Instituto de
Investigación Biomédica de Granada,
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Malignant Melanoma is the most aggressive and life-threatening

skin cancer whose incidence is increasing worldwide. This neoplasia

is characterized by an extraordinary propensity for dissemination

to distant organs and resistance to chemotherapy, in part by the

existence of melanoma cancer stem cells (CSCs) subpopu-

lations. Non metastatic high-risk melanoma is still treated with

high dose of interferon-α (INF-α) with a significant improve-

ment in Disease Free Survival in patients. This cytokine possesses

anti-proliferative, anti-angiogenic and immune-modulator proper-

ties, however its specific activity over melanoma cancer is still unk-

nown, and its secundary effects are negatives. In this study, we have

analyzed the effect of low and high dose of IFN-α-treatment over
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melanospheres enriched in CSCs subpopulations. For this aim we

measured the ALDH activity, the Side Population porcentage and

the specific “stem” cell surface markers by cytometry in melanoma

A375 cell line and in a primary cell line derived from a melanoma

patient, called Mel-1. In adittion we evaluated the clonogenicity

ability of treated cells by soft-agar assay and we determined the

invasion ability of cells by wound-healing assay. Our results sho-

wed that low and hig IFN dose decreased the melanospheres for-

mation and all the “stem properties” analyzed corresponding to a

significant reduction in the ability to form tumors in nude mice

xenotransplants. Since new immunotherapies are being imposed in

melanoma and other solid tumors, and different combinations are

under clinical trial to avoid resistances, the efficacy of Interferons

over CSCs even at low doses with fewer side effects, should be con-

sidered as a potentially important combination treatment against

the relapse of the disease in oncology.
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Objective: Autophagy has lately emerged as an important biologi-

cal process with implications in several hematological pathologies.

Recently, a growing body of evidence supports a putative role of

autophagy in chronic lymphocytic leukemia, however no definitive

clue has been established so far. To elucidate this issue, we have

developed a pilot study to measure autophagic flux in peripheral

blood mononuclear cells from chronic lymphocytic leukemia pa-

tients, and explored its correlation with classical clinical/analytical

parameters. Methods/Patients: Thirty-three chronic lymphocytic

leukemia patients participated in the study. Autophagic flux in pe-

ripheral blood mononuclear cells was determined by western blot

measuring the levels of the proteins p62 and lipidated LC3. Moreo-

ver, p62 mRNA levels were studied by RT-qPCR. Results: Lymp-

hocytosis and the percentage of tumoral lymphocytes in chronic

lymphocityc leukemia patients statistically correlates with a bloc-

ked autophagic flux. Conclusion: Alterations in autophagic flux

could play an important role in the physiopathology of chronic

lymphocytic leukemia.
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G03. Developmental Biology and

Genomic Modifications

G03-01-OI

Developmental plasticity underlies the diversity
of cortical maps. Prospects for repair

Nieto, Marta1
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Axons of the corpus callosum (CC) establish selective interhe-

mispheric connections that facilitate the higher order functions

of the cerebral cortex. According to current views, neurons wire

following strict rules that are set intrinsically, and early decisions

on axonal development determine callosal or non-callosal fate

at a neuron’s birth. Using a novel axonal-retrotracing strategy

we instead demonstrate that most cortical pyramidal neurons

project calosally initially. Precise adult connectivity emerges when

developmental contralateral axons are extensively refined in area-

and layer-specific manners. Surgical and genetic interventions

demonstrate that refinement is plastic and depends on specific

sensory input from distinct thalamic-nuclei. Loss of thalamic

innervation results in structural and functional interhemispheric

hyperconnectivity, demonstrating the bonafide early callosal fate

of cortical neurons. Thus, during their selective wiring, cortical

neurons overshoot and subsequently discard primed alternative

circuits according to the circuit input. This wiring mode may

ensure the optimal formation of complex functional circuits and

explains the remarkable early plasticity of neurons.
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Vertebrates have greatly elaborated the basic chordate bodyplan

and evolved highly distinctive genomes, sculpted by two whole

genome duplications (WGD). To investigate the evolution of

genome regulation in chordates, we characterized promoters,

DNA methylation, chromatin accessibility, histone modifications

and transcriptomes in multiple tissues and throughout develop-

ment of amphioxus. This revealed an intermediate stage in the

evolution of differentially methylated regulatory elements, and

high conservation of gene expression and its cis-regulatory logic

between amphioxus and vertebrates, maximally at an earlier

mid-embryonic phylotypic period. We also unraveled the principal

route of regulatory evolution following vertebrate WGDs: over 80 %
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of broadly expressed gene families with multiple WGD-paralogs in

vertebrates have members that restricted their ancestral expres-

sion, undergoing specialization rather than subfunctionalization.

Counter-intuitively, vertebrate genes that underwent expression

restriction increased the complexity of their regulatory landscapes.

Altogether, these data pave the way for a better understanding of

the regulatory principles underlying key vertebrate innovations.

G03-03-OS

Transcriptional landscape of the Drosophila Iro-
quois complex

Campuzano, Sonsoles1; Gonzalez-Perez, Esther1
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The Iroquois-complex (Iro-C ) genes, ara, caup and mirr, regulate

key aspects of Drosophila organogenesis such as territorial specifi-

cation, establishment of organising boundaries, pattern formation

and cell proliferation [1-4].

Iro-C genes are co-expressed in certain regions of the imaginal

discs, where they appear to play redundant functions. However,

in other domains of the discs, the patterns of expression of ara and

caup coincide, due to the action of shared enhancers, while that of

mirr is divergent. We have identified several ara/caup enhancers

[5,6] and mirr enhancers, proximal and distal to the mirr trans-

cription unit. We describe the presence, in the genomic region bet-

ween caup and mirr, of putative insulator elements of the Su(Hw)

and CTCF types [7]. They could prevent the interaction of mirr

enhancers with ara/caup promoters and, conversely, the action of

ara/caup enhancers on mirr transcription, thus establishing their

different patterns of expression. Genomic fragments containing the-

se putative insulators act as such in in vivo insulator tests. However,

CRISPR/Cas9-mediated deletion of the CTCF binding site did not

affect the Iro-C genes pattern of expression. On the contrary, we

observed the expected changes of expression in imaginal discs from

iro deficiencies spanning the Su(Hw) insulator region.

The Iro-C is included in a Topological Associating Domain (TAD)

[8]. Interestingly, CP190 and Mod(mdg4), two Su(Hw) interacting

partners, have been found associated with genomic regions at the

boundaries of this TAD. Vertebrate Irx genes, the orthologs of the

Iro-C genes, are also found in complexes containing three genes

each. It has been shown that the first two genes of each Irx com-

plex are maintained in a topological domain different from that of

the third gene by the action of CTCF [9]. Our results suggest that,

in Drosophila, Su(Hw) containing complexes rather than CTCF,

would help to establish the topology of the Iro-C.
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Differential chamber-specific expression and re-
gulation of long non coding RNAs during cardiac
development and disease
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Cardiovascular development is governed by a complex interplay

between inducting signals such as Bmps and Fgfs leading to activa-

tion of cardiac specific transcription factors such as Nkx2.5, Mef2c

and Srf that orchestrate the initial steps of cardiogenesis. Over

the last decade we have witnessed the discovery of novel layers

of gene regulation, i.e. post-transcriptional regulation exerted by

non-coding RNAs. The function role of small non coding RNAs

has been widely demonstrated, e.g. miR-1 knockout display several

cardiovascular abnormalities during embryogenesis. More recently

long non coding RNAs have been reported to also modulate gene

expression and function in the developing heart as exemplified by

the embryonic lethal phenotypes of Fendrr and Braveheart knock

out mice, respectively. In this study, we investigated the differen-

tial expression profile during cardiogenesis of previously reported

lncRNAs in heart development and disease. Our data revealed that

Braveheart, Fendrr, Carmen display a preferential adult expres-

sion while Miat, Alien, H19 preferentially display chamber-specific

expression at embryonic stages. We also demonstrated that these

lncRNAs are distinctly regulated by Nkx2.5, Srf and Mef2c, the

pro-arrhythmogenic Pitx2>Wnt>miRNA signaling pathway as

well as by angiotensin II and thyroid hormone administration.

Importantly isoform-specific expression and distinct nuclear vs

cytoplasmic localization of Fendrr and Carmen during chamber

morphogenesis is observed, supporting distinct functional roles of

these lncRNAs in atrial and ventricular chambers. Furthermore,

we demonstrate by in situ hybridization an endocardial specific

expression of H19 during cardiac development. Overall our data

support pivotal roles of these lncRNAs in different temporal and

tissue-restricted fashion during cardiogenesis.
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Pioneer and repressive functions of p63 during
embryonic ectoderm specification
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The transcription factor p63 is a master regulator of ectoderm

development essential for epidermal specification. Although

previous studies have highlighted the role of p63 triggering the

epidermal differentiation program in several in vitro models, the

mechanisms of target gene regulation by p63 in the complex

context of a developing embryo remains poorly understood.

Here, we used zebrafish embryos to analyze in vivo how p63

regulates the expression of its target genes during development.

We generated tp63 -knock-out mutants that recapitulate human

phenotypes and show down-regulated epidermal gene expression.

Following p63-binding dynamics during development, we found

two distinct functions clearly separated in space and time. During

early development, p63 binds enhancers associated to neural

genes, where it limits Sox3 binding and reduces the expression

of these neural genes. Indeed, we show that p63 and Sox3 are

co-expressed in the neural plate border. Later in development, p63

binds enhancers associated to epidermal genes and promotes their

expression, acting as a pioneer factor, as it binds to non-accessible

chromatin and is required for its opening. Therefore, our results

suggest that p63 is an important regulator of cell fate decisions

during ectoderm specification, promoting the epidermal fate and

inhibiting the neural program.
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Vesicular sorting for Hedgehog signalling through
morphogenetic synapsis
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The Hedgehog (Hh) morphogen has a central role in the de-

velopment of a wide range of organisms; implicated in tissue

patterning, cell migration, axon guidance, as well as adult stem

cell maintenance and cancer. We have previously shown that Hh

can signal at a distance to be received by the trans-membrane

receptor Patched (Ptc), through filopodia-like structures (called

cytonemes) where Hh and Ptc co-localize at discrete contact

sites. These signalling-contact sites reveal a distinctive annular

structure resembling a synaptic-bouton arrangement found during

Hh signal transmission. In addition, both cytoneme establishment

and their associated signalling-contact sites present a basolateral

polarization in Drosophila epithelia. Now we have found that

cytoneme mediated Hh reception requires a vesicular sorting

mechanism for correct placement of the receptor Ptc, in a similar

process to that needed for basolateral secretion and dispersion of

Hh from producing cells. Snare proteins as described for other

known synaptic-like processes mediate this polarized sorting. The

process also involves Multi Vesicular Bodies (MVBs) formation

regulated by the ESCRT complex, in a function different to that

regulating Ptc lysosomal degradation. Finally, the membrane-

spanning proteins Tetraspanins, might be involved in Ptc inclusion

in extracellular-like vesicles, as we found that Ptc is present in

purified exosomal fractions from Drosophila tissue culture cells;

while Ptc co-localizes and interacts with the Drosophila Tsp96F,

orthologous to the mammalian Tetraspanin CD9/CD81, in the

wing disc epithelia where expression of a dominant negative form

can block normal Hh reception.
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ear development
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Embryonic development requires the coordinated regulation of

apoptosis, survival, autophagy, proliferation and differentiation

programs. In addition to its wide and well-described involvement

in cancer and ageing, cellular senescence has recently joined the

cellular processes required to master development. The purpose

of this study is to evaluate the role of cellular senescence during

early stages of inner ear development as well as the factors and

intracellular pathways that mediate its occurrence.

The experiments were performed in whole chicken embryo and in

ex vivo cultures of otic vesicles treated with senescence inducers

(Palbociblib), senolytics (ABT-263), factors (TGFb2, IGF-1)

and signalling pathway inhibitors (SB431542, AKT inhibitor

VIII). Detection of senescence cells was assessed by SAβG

(senescence-associated beta-galactosidase staining). Apoptosis

and proliferation were assessed by TUNEL staining and EdU

incorporation, respectively. Gene expression was measured by

RT-qPCR and signalling pathway activity by Western blotting.

Senescent cells showed a highly regulated temporal pattern in

the developing inner ear, first, surrounding the otic pore and,

later, in the otocyst at the primordium of the endolymphatic

sac. Cellular senescence was associated with areas of increased

apoptosis and reduced proliferation. The elimination of senescent

cells with senolytics blocked the development of the endolymphatic

sac primordium while the induction of senescence, increased the

size of the future endolymphatic sac. Transforming growth factor

β (TGFβ), its receptors and downstream targets are expressed

during inner ear development. Modulation of TGFβ activity

drives the senescent response in the otic vesicle. TGFβ signaling

interacts with main signaling pathways elicited by other stimuli

as insulin-like growth factor type 1 (IGF-1) to jointly coordinate

cellular dynamics for morphogenesis and differentiation. Taken

together, these results show that senescence is a natural occurring

process essential for early inner ear development.
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Natural sphingolipids are necessary for the co-
rrect morphogenesis of the chicken inner ear
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Sphingolipids are bioactive lipids whose role has progressed from

being a mere component of cell membranes to be active participants

in every cell biological process. Ceramide is the central backbone

precursor of all complex bioactive sphingolipids. A myriad of fun-

ctions have been described for ceramide: cell death, cell differentia-

tion, cell proliferation, senescence, autophagy, cell cycle arrest and

so on.

We have addressed the study of the role that ceramide plays in

the early development of inner ear in cultures of otic vesicles (OV),

the primordium of this organ. This ex vivo culture mimics the in

vivo development, maintaining the spatiotemporal pattern of morp-

hogenesis. We had previously shown that a synthetic short-chain

ceramide analogue was a potent inductor of apoptosis in OV cul-

tures. The action of ceramide is finished by its phosphorylation to

ceramide-1-phosphate (C1P), a reaction catalysed by ceramide ki-

nase (CERK). C1P has been reported to be cytoprotector in OV

cultures. In the chicken embryo, the insulin-like growth factor -1

(IGF-1) is required for the survival and differentiation of epithelial

auditory precursors.

In this work we have studied whether the pro-survival role of IGF-

1 are due to the generation of C1P. To tackle the study we have

used a specific inhibitor of CERK (NVP-231). Our results show

that CERK is expressed during the early inner ear development in

chicken. The inhibition of CERK decreased the OV size, reduced

proliferation and increased cell cycle arrest followed by cell death.

The inhibition of CERK also altered the neurogenesis in the acous-

tic vestibular ganglion (AVG). Taken together, these results would

confirm the involvement of C1P in the morphogenesis and mainte-

nance of the OV and AVG. The exogenous IGF-1 treatment counte-

racted partially the effect of the inhibitor, suggesting its protective

role through CERK stimulation and C1P production.
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Expression pattern of Membrane type 1-matrix
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mouse embryonic development
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Matrix metalloproteinases (MMPs) are a large group of endo-

proteases that play important functions in the degradation and

remodeling of the extracellular matrix during embryonic develop-

ment, tumor metastasis and vasculogenesis. MT1-MMP belongs to

a subgroup of this family that is anchored to the cell membrane

through a transmembrane domain and with a cytosolic tail.

Deficient mice for this enzyme result in early postnatal death and

display severe defects in skeletal development and angiogenesis.

Here we show the expression pattern of this proteinase during

mouse embryonic development by using a mutant mouse strain

expressing the LacZ reporter under the control of the endogenous

Mt1-mmp promoter. Thus, Mt1-mmp expression was first detected

in the endocardium of the heart and the arterious trunk by

E8.5. Strong expression was also detected during vascular system

development including the dorsal aorta, the umbilical artery and

vein, the carotid artery or the perineural vascular plexus. In the

brain, LacZ reporter expression was detected in the olfactory bulb

and the rostral cerebral cortex by E11.5. A strong expression

localized in the caudal mesencephalic tectum from E10.5, later

the superior colliculus, to postnatal stages. In addition, LacZ-

positive cells were observed in neural progenitors of the spinal

cord, neural crest cells and the intersomitic region. In the limb,

Mt1-mmp expression was restricted to blood vessels, cartilage

primordium and muscles. This expression pattern was confirmed

by immunohistochemistry and in situ hybridization as well as

western blot analysis in some embryonic tissues. Our data suggest

distinct functions for Mt1-mmp during embryonic development,

particularly during cardiovascular and brain formation.
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Hedgehog reception at cytoneme contacts requi-
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Hedgehog (Hh) has a central role in development in a wide range of

organisms, being also implicated in cell migration, axon guidance,

adult stem cell maintenance and cancer. Hh can signal at a

distance to be received by the trans-membrane receptor Patched

(Ptc). We had previously shown that Hh graded distribution

and reception across the Drosophila wing disc epithelium is

mediated by filopodial structures or cytonemes located at the

basal side of the plasma membrane where Hh and Ptc co-localize

at discrete contact sites. Here we present quantitative evidence of

a vesicle-mediated sorting mechanism towards Ptc placement at

the basolateral side of the epithelium for reception. This process

is mediated by Multi Vesicular Bodies (MVBs) formation through

the Snare and ESCRT protein complexes, in a function different

to that regulating Ptc lysosomal degradation. In addition, Ptc

trafficking is also influenced by Tetraspanin proteins, and might

involve its inclusion in extracellular-like vesicles. Ptc co-localizes

with the Drosophila Tsp96F, orthologous of the mammalian

Tetraspanin CD9/CD81, while expression of a dominant-negative

form of the protein can block normal Ptc placement for Hh

reception at the wing disc.
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Human rare diseases, such albinism, can now be better investi-

gated thanks to the new genome editing approaches, particularly

CRISPR-Cas9 tools. In our laboratory, we pioneered the use of

CRISPR tools in vivo in mice for assessing the functional role

of non-coding regulatory DNA sequences surrounding the muri-

ne tyrosinase gene [1], whose mutations are associated with Oculo-

Cutaneous Albinism Type 1 (OCA1). Albinism is a complex genetic

condition caused by mutations in at least one of the 20 known ge-

nes. There are syndromic and non-syndromic types of albinism [2].

In the last years, in our laboratory, we have generated numerous

patient-specific genome edited mice carrying the exact mutations

as diagnosed in people with albinism in Spain. We will be presen-

ting the various mouse models produced, illustrating the different

types of albinism existing, and the type of analyses envisaged to

validate them and to use these animal models to assess innovative

therapies to treat albinism, using small molecules (L-DOPA), drugs

(nitisinone) or CRISPR-mediated gene therapy approaches.
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The genomic and transcriptomic profiling of human cancer samples

has been demonstrated over the last decade as an excellent way

to obtain new cancer gene candidates, that are them usually

analyzed in detailed experimental studies focused on single genes

and published in high-impact traditional journals. This type of

approaches show the “problem” that large-scale omic multidimen-

sional data are many times under-used or even not properly used

at all. At the same time, genome-wide omic-based classifications of

different types of cancer have been heavily investigated and many

gene signatures have been published in order to obtain a better

molecular characterization of specific tumor types and subtypes.

But, it has been several times reported that omic-derived gene

signatures found and published by different groups for exactly the

same cancer or cancer subtype usually never overlap, revealing

another important “problem” of reproducibility in this type of

research. These two problems are also many times derived from
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the fact that many biology or biomedical research experimental

groups still do not invest enough time and resources in the proper

analysis of their omic data. The scenario reveals a clear current

need for direct involvement of bioinformatics and computational

biology in omic-data management and analysis, with the incorpo-

ration of a clear “data plan management” in all the omic-based

research projects. In this work, we present this situation and

present a proposal that can help to solve the problems, specially

in biomedical studies. The idea is simple, for example, if we look

for biomarkers in biomedical research projects we need to link

from the beginning the omic-data with the clinical and phenotypic

data. We present two examples of this approach applied to the

identification of robust and consistent biomarkers in colorectal

cancer (CRC) and in breast cancer (BRCA). In both cases the

strategy is the Identification of biomarkers associated with survival

in cancer through the use of transcriptomic profiling. This direct

link of omic-data with critical medical factors (as it is the survival

information in our approach) provides a strong argument for the

value of the approach, since it allows linking specific omic features

and profiles with the prognosis of the patients.
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Computational characterization of protein-
protein interactions perturbed by pathological
mutations can help to identify potential drug
targets
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The phenotypic effects of non-synonymous genetic variations lea-

ding or predisposing to disease can be rationalized on the basis of

the functional and structural impact in the mutated protein, in-

cluding the perturbation of the interaction network and molecular

pathways in which such protein is involved [1]. Therefore, unders-

tanding these effects at the molecular level is essential to build accu-

rate disease models and to achieve higher precision in diagnosis and

therapeutic intervention. In this context, we can computationally

characterize the effect of pathological mutations on specific protein-

protein interactions (“edgetic”), based on their protein structure, if

available, or on docking models. Protein-protein interactions that

are clearly stabilized or destabilized by these mutations can be

potential targets for therapeutic intervention. To help identifying

small-molecule modulators, we can integrate different computatio-

nal modeling methodologies such as docking-based hot-spot predic-

tions, molecular dynamics, and cavity prediction.

With this purpose, we have compiled a total of 23,610 single amino

acid variants (SNVs) from ClinVar, Humsavar, and GnomAD da-

tabases, in 102 proteins that are involved in 59 protein-protein

complex structures (between human proteins or between human

and virus proteins) from the protein-protein docking benchmark

5.0 [2]. In our analysis, 1,870 SAVs were located at protein-protein

interfaces. We have analyzed the potential effect of the interface

mutations by applying a variety of computing methods to model

the mutation and compute the change in binding affinity (FoldX,

mCSM, pyDock and SCWRL). The distribution of the computed

values for the 133 interface mutations that are annotated as patho-

logical in ClinVar and Humsavar were compared with that of the

other mutations. Based on this, we have identified pathological mu-

tations that clearly affect the analyzed interactions, by stabilizing

or destabilizing them.
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Cetirizine, a major metabolite of hydroxyzine, became an orally ac-

tive, marketed second-generation H1 antihistamine with a rapid on-

set of action, long duration of effects and a very good safety record

at recommended doses. The approved drug is a racemic mixture

of (S)-cetirizine and (R)-cetirizine, the latter being the levorotary

enantiomer that also exists in the market as a third-generation,

non-sedating and highly selective antihistamine. Both enantiomers

bind tightly to the human histamine H1 receptor (hH1R) and beha-

ve as inverse agonists but the affinity and residence time of (R)-

cetirizine are greater than those of (S)-cetirizine or the racemic

mixture [1]. In blood plasma, cetirizine exists in the zwitterionic

form and more than 90 % of the circulating drug is bound to hu-

man serum albumin (HSA), which acts as an inactive reservoir.

Independent X-ray crystallographic work has solved the structure

of the hH1R:doxepin complex [2] and led to the identification of two

drug binding sites for cetirizine on the isofunctional homolog equi-

ne serum albumin (ESA) [3] but direct knowledge of the binding

site(s) on HSA is lacking, to the best of our knowledge. Given this

background, we decided to simulate the behavior of (R)- and (S)-

cetirizine bound to a membrane-embedded hH1R and also bound

to both ESA and HSA at two different sites using molecular mo-

delling and computational chemistry methods. Our molecular dy-

namics simulations provided structural and energetic information

that is normally beyond current experimental possibilities. Overall,

we found very good agreement between our binding energy estima-

tes and extant biochemical and pharmacological results.

References
-[1] Gillard M et al.(2002) Binding characteristics of cetirizine and

levocetirizine to human H1 histamine receptors: contribution of Lys191

and Thr194. Mol Pharmacol 61:391.

-[2] Shimamura T et al. (2011) Structure of the human histamine H1

receptor complex with doxepin. Nature 475:65.

-[3] Handing KB et al.(2016) Crystal structure of equine serum

albumin in complex with cetirizine reveals a novel drug binding site.

Mol Immunol 71:143.

G04-04-P81 f,m

Sequence-induced bending in double-stranded
DNA and RNA: insights from atomic force mi-
croscopy and molecular dynamics simulations

Marin-Gonzalez, Alberto1; Aicart-Ramos, Clara1; Marin-
Baquero, Mikel1; Vilhena, J Guilherme2; Martin-Gonzalez,
Alejandro1; Perez, Ruben3; Moreno-Herrero, Fernando1

1National Center for Biotechnology/Department of

Macromolecular Structures, 2University of Basel/Department of

Physics, 3Universidad Autonoma de Madrid/Departamento de
Fisica Teorica de la Materia Condensada

DNA conformation and flexibility are highly dependent on the se-

quence. Probably the most striking examples of such modulations
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are A-tracts: short runs of consecutive adenines that, when in pha-

se with the helical pitch, induce a global bending in the DNA.

This effect is known as intrinsic bending and has implications in

processes such as nucleosome positioning or supercoil localization

[1]. Here we characterize the mechanical properties of intrinsically

bent DNA molecules and predict the existence of this phenomenon

in dsRNA.

Using atomic force microscopy (AFM), we studied DNA molecules

with phased A-tracts. When fitted to the worm-like chain (WLC)

model these molecules showed an anomalously small persistence

length and remarkable deviations from the fit [2]. We rationalized

these results by developing an extension of the WLC that accounts

for the intrinsic bending. This intrinsically-bent WLC (IBWLC)

provides an excellent fit to our AFM measurements and allows de-

coupling intrinsic from entropic bending in DNA molecules.

We have previously used all-atom molecular dynamics (MD) to

study the structure and mechanical properties of dsDNA and dsR-

NA [3,4]. Here, we found that sequence-induced bending also oc-

curs in dsRNA. A systematic study of dsRNA sequences revealed

a singular structure for the poly-AU molecule, with a particularly

narrow major groove. When placed inside random sequences, short

AU-tracts induced an abrupt and localized compression of the ma-

jor groove, ultimately leading to bent structures. A comparison of

A-tract dependent bending in dsDNA and dsRNA shows that the

structural mechanism behind this phenomenon is different for both

molecules. The compact structure of dsRNA presents limited ac-

cess to the bases, and thus, it is likely that such sequence induced

deformation plays a role in dsRNA sequence recognition.
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Spontaneous whole genome duplications (autopolyploidy) and in-

terspecific hybridization (allopolyploidy), followed by diploidiza-

tion have contributed significantly to the evolution of the land

plants and to the angiosperms in particular. Despite their impor-

tance, the consequences of polyploidy remain poorly understood.

It is still uncertain to what extent these events have contributed

to the evolution and functional plasticity of plant genomes. This

ambiguity results in part because a direct causal link between an

adaptive phenotype and a specific gene duplication event are dif-

ficult to ascertain since they usually occur at different times. Re-

cent computational studies have reported that ductile / intrinsi-

cally disordered regions (IDRs) in proteins have played a signifi-

cant role in the evolution of multicellularity and have contributed

to organismic plasticity by facilitating protein multifunctionalities

and nucleic acid interactions through complex gene regulatory net-

work dynamics. Here, we analyse co-linear paralogs of several mo-

del and economically important plant species including green algae,

bryophytes, monocots, and eudicots to evaluate the hypothesis that

ancient large-scale duplication and triplication events, or more re-

cent duplications, have influenced the distribution of IDRs along

protein sequences. The results show that these evolutionary events

favor the conservation of identical IDRs among co-linear paralogs

(compared to similar IDRs or variable IDRs) stabilizing functions

such as the catalytic activity of proteins, metabolic and transport

processes, and molecular binding. Accordingly, it is not unreaso-

nable to speculate that these functionalities likely have stabilized

adaptive mechanisms and responses.
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Pneumonia is an opportunistic disease that is very prevalent in

society. A significant percentage of the people present colonies of

bacteria in the upper respiratory airways that can infect the lungs

under specific conditions of susceptibility, such as the complication

of a cold or a compromised immune system. The main risk of pneu-

monia is the excessive inflammatory response in the lung tissue,

which prevents the exchange of gases in the alveolar membrane.

This inflammatory response is initiated locally in the interior of

the alveoli, which put the focus on them when understanding the

first stages of the activation of the inflammatory response.

We have constructed a multi-level mathematical model that inte-

grates the intracellular level of the activation of the inflammatory

response in the alveolar epithelial cells together with the tissue

level where bacteria interact with alveolar macrophages. The

model is capable of simulating the evolution of bacterial infection

in a single alveolus. To calibrate the model, we have used kinetic

measurements obtained from the literature and experimental data

of the activation of alveolar epithelial cells. The predictions of

the model suggest that the change in the adherence of bacteria

to the alveolar epithelium is a critical factor when establishing

the infection. This adhesion can be controlled by the bacteria by

modifying the rate of production of the protective capsule, which

reduces tissue adhesion. This allows the capsule to be interpreted

as a virulence or protective factor depending on the phase of

infection in which the bacteria is found.
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Shedding Light on data-driven docking
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Experimental information has been demonstrated to increase the

success rate of computational macromolecular docking [1]. Many

methods use that information to post-filter the simulation output

while other methods successfully drive the simulation based on ex-

perimental restraints [2], which can become challenging for more

complex scenarios such as multiple binding interfaces or membrane

proteins.
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LightDock [3] is a multiscale flexible approach for the 3D determi-

nation of protein complexes based on the Glowworm Swarm Op-

timization (GSO) algorithm [4] that systematically optimizes the

generated docking poses towards those energetically more favoura-

ble at every simulation step, agnostic of the force-field. We present

a novel two-step method for including interface residue restraints

in protein docking simulations which has been implemented in the

LightDock protocol. Prior to the simulation, irrelevant regions are

excluded for sampling (filter of initial swarms) and initial ligand

poses are pre-oriented towards the interesting local regions defined

by the information provided. Additionally, the restraints informa-

tion can be also taken into account in the scoring depending on the

scenario.

This new method has been benchmarked in the new 55 cases of the

Protein-Protein Docking Benchmark 5 [5] (assessed according to

CAPRI criteria [6]) over different scenarios varying on the amount

of information used and with special emphasis on antibody-antigen

cases, where restraints from the CDR loops could be easily ex-

tracted beforehand. The excellent performance obtained, even with

fuzzy information, demonstrates its direct applicability in real-case

scenarios with diverse experimental information.
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Metabolic changes are central to cellular transformation and can-

cer progression. We have contributed to demonstrate that this me-

tabolic rewiring is orchestrated by master regulators that act th-

rough the regulation of transcriptional programs. In this line, the

transcriptional co-activator PGC1α suppresses prostate cancer pro-

gression and metastasis through the activation of estrogen-related

receptor alpha (ERRα) [1]. Furthermore, we showed that a ma-

nually curated geneset based on the combined activity of PGC1α

and ERRα exhbitied prognostic potential in barios prostate cancer

datasets [2,3,4]. Based on these encouraging results, we pursued 2

clinical objectives: 1) to refine the prognostic signature based on

PGC1α and ERRα activity and 2) to explore the prognostic ca-

pacity of the metabolic transcriptome as a whole. To this end, we

took advantage of genetic algorthims that provide an unbiased stra-

tegy for the generation of gene signatures. Both strategies yielded

highly prognostic gene signatures that were predominantly selective

of prostate cancer. Importantly, hazard ratio or negative predicti-

ve value using as endpoint biochemical recurrence provided distinct

signatures with specific clinical applications. Finally, thanks to the-

se approaches we were able to stablish a list of genes potentially res-

ponsible for prostate cancer aggressiveness, which biological study

could expand the metabolic bases of cancer progression.
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Sumoylation is a general post-translational modification that re-

gulates several cell processes such cell cycle control, transcription,

DNA repair, and chromosome segregation. It is a covalent attach-

ment of a small ubiquitin like modifier SUMO protein to target pro-

tein lysines. This attachment affects biological functions of target

proteins by blocking interactions sites, creating novel sites, or in-

ducing conformational changes. Some kinases are regulated by this

mechanism. For instance, AuroraB kinase, MEK, FAK and ERK5

are known targets of sumoylation. Give the importance of kinases as

a main player in signal transduction processes, as well as being very

relevant to disease and development, we aimed to address whether

this mechanism is anecdotal or general within the kinase superfa-

mily, and also if there are over-represented in developmental path-

ways. To this purpose, we set to identify suitable features from these

proteins that could be associated to infer and predict the impact of

SUMOylation. Using bioinformatic/computational approaches we

have 1) analysed potential SUMOylation in kinases subfamilies, 2)

analysed them according to structural constraints, and 3) estima-

ting its presence in cancer samples that exhibit different mutation

rate, and 3)mapping SUMOylation distributions in kinases involved

in developmental pathways. Our results demonstrate that protein

kinases could be highly regulated at both family and superfamily

level, where potential sumoylated lysines are significantly distribu-

ted close to active sites, away from binding sites, and interestingly

buried within the protein. We have not found any significant pre-

sence of SUMOylable lysines in cancer, so according to our data,

SUMOylation alteration may not be a general mechanism contri-

buting to cancer development in the Kinase superfamily.

Keywords: Computational Biology, Sumoylation, Protein kinases,

Bioinformatics, Disease, Cancer, Python/R.
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Mechanisms of tissue-specific and time-
dependent metastasis
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Although breast cancer (BCa) can relapse to bones, lungs and

liver as well as brain, metastasis frequently becomes prevalent in
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one organ long before it does in others, and brain metastasis tends

to be a late event. The ability to metastasize to a secondary site

can be stochastic, owing to new interactions between the tumor

cell and the target microenvironment, or can be encoded by the

arriving tumor cell. The slow progression of certain subtypes of BC

under these different selective conditions gives rise to metastatic

speciation, as suggested by the different kinetics of BC relapse

to different sites in the same patient, and by the coexistence of

malignant cells with different organ tropisms in patient-derived

samples. We aimed to set the stage for the detailed study of the

mechanisms of metastasis and their potential value as therapeutic

targets.

For many BCa patients, symptomatic bone metastases appear

after years or even decades of latency. How metastatic cells

disseminate, and how micrometastatic lesions remain dormant

and undetectable yet initiate colonization, are major questions

in cancer research. We identify and functionally analyse a mole-

cular mechanism involved in bone metastatic latency of estrogen

receptor–positive (ER)+ BCa. We developed an in vivo loss-

of-function, genome-wide shRNA screening to identify genes

relevant for long-latent relapse in BCa. This screen revealed

an important regulator of metastatic dormancy. Notably, low

expression associates with early metastasis in ER+ BCa patients

and reduced levels impaired cellular differentiation of metastatic

cells. These effects are mediated through modulation of chro-

matin status at promoters to regulate the expression of luminal

differentiation genes, which prevent the progression of ER+ BCa

towards metastasis. Our results identify the regulation of lumi-

nal cell differentiation via modulation of chromatin remodelling

to be a key mechanism for controlling metastatic dormancy in BCa.

G05-02-OI

Protein-stabilized metal nanoclusters as tools for
sensing and imaging

Cortajarena, Aitziber L.1

1CIC biomaGUNE/Ikerbasque, Basque Foundation for Science

Metal nanoclusters have been considered ideal nanomaterials for

biological applications due to their strong photoluminescence, ex-

cellent photostability, and good biocompatibility. Protein-stabilized

AuNCs offer unique properties, however up to now protein-based

nanocluster synthesis has been done using commercially available

globular proteins, which properties are not easily tuned, therefo-

re limiting their applicability in different research areas. We have

shown that designed repeat proteins can be used for the fabrication

of multiple protein-based hybrid functional nanostructures [1,2].

Here, we explore the potential of designed repeat proteins for na-

nocluster synthesis and stabilization. We present simple strategies

to use proteins to encapsulate metal nanoclusters [3] and to de-

sign proteins, via incorporation of specific metal binding sites into

a protein structure, for the sustainable synthesis and stabilization

of different metal NCs [4,5].

The resulting protein stabilized metal nanoclusters of different me-

tallic compositions showed good photoluminescence, strong photos-

tability and excellent biocompatibility.

Finally, the combination of cluster stabilizing protein modules with

protein modules with specific binding capabilities has been success-

fully used to stabilize nanoclusters and applied as a sensor.In addi-

tion, we evaluated the potential application of the protein stabilized

metal NCs in the field of cell labeling as fluorescent intra-cellular

markers and as markers for synchrotron radiation X-ray fluorescen-

ce spectrometry.

Keywords:protein design; metal nanoclusters; photoluminescence;

bioimaging; x-ray fluorescence.
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Computational chemical biology tools to ap-
proach Toll-like receptor 4

Mart́ın-Santamaŕıa, Sonsoles1; Guzmán-Caldentey, Joan1;
Matamoros, Alejandra1

1CIB-CSIC/Department of Structural and Chemical Biology

Toll-like receptors (TLRs) are pattern recognition receptors invol-

ved in the innate immunity and are promising targets for deepen in-

to infectious and pathological processes. In particular, TLR4 binds

to lipopolysaccharides (LPS), a membrane constituent of Gram-

negative bacteria, and together with MD-2 protein, forms a hetero-

dimeric complex which leads to the activation of the innate immune

system response [1]. TLR4 activation has been associated with cer-

tain autoimmune diseases, noninfectious inflammatory disorders,

and neuropathic pain, suggesting a wide range of possible clinical

settings for application of TLR4 antagonists, while TLR4 agonists

would be useful as adjuvants in vaccine development and in cancer

immunotherapy [2].

We have undertaken computational studies on the full structure

of the TLR4/MD-2 system inserted in the membrane by means of

coarse-grained and molecular dynamics simulations [3]. We have al-

so applied computational techniques (docking and MD simulations)

to characterize at atomic level the molecular recognition processes

by reported TLR4/MD-2 modulators, including glycolipids and se-

veral agonist and antagonist peptides, and to design novel TLR4

modulators [4,5]. Virtual screening and drug repurposing strate-

gies, followed by biological assays, have allowed us to identify new

TLR4 antagonists with non LPS-like chemical structure useful for

the development of novel TLR4 modulators [6].

Acknowledgement: MINECO CTQ2017-88353-R.
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New targets for metastatic Breast Cancer: Ro-
le of the pro-inflammatory cytokine Oncostatin M
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Breast cancer is a highly prevalent health care problem. Although

70 % of the cases are cured, metastasis is the major contributor

to the death of patients. In this context, finding new therapeutic

targets for the advanced disease is an unmet need with high

clinical impact. Cytokines are important players in inflammation,

a process highly associated with tumour growth, angiogenesis
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and metastasis. In this work, we investigated the role of the

pro-inflammatory cytokine Oncostatin M (OSM) in breast cancer.

To address this issue we used a wide array of tools including

analysis of clinical samples, in vivo and in vitro models.

Analysis of human breast cancer samples revealed that OSM

and its receptor OSMR are upregulated in breast cancer stroma

compared to normal stroma. OSMR is mainly expressed by breast

cancer cells and fibroblasts while the ligand OSM is produced

by macrophages and neutrophils. In vitro 3D cultures show that

OSM promotes cancer associated fibroblasts (CAFs) proliferation

and activation by inducing α-SMA expression and fibroblast

contractility. In addition, OSMR activation in cancer cells induces

the expression of pro-malignant genes such as VEGFA, Snail and

IL6 and induces tumourigenesis and lung metastasis in xenografts

of human cancer cells. Genetic depletion of OSMR in a genetic

mouse model delays tumour onset, and reduces tumour growth

and lung metastasis. Injection of murine cancer cells in OSMR

deficient mice shows a decrease in tumour growth compared to wt

mice, suggesting that OSMR signalling is important in the stroma.

Our results show that OSM plays a key role in breast cancer

progression by inducing the crosstalk between cancer cells and the

tumour microenvironment. Activation of OSMR in both cancer

and stromal cells is important for tumour progression. OSM and its

receptor could be blocked by antibody based inhibition, strategy

that has had a major impact on breast cancer, which makes them

promising candidates for therapeutic targeting.

G05-05-OS

Computer Design and Directed Evolution of
a Highly Active and Enantioselective Metallo-
Hetero-Diels-Alderase

Jiménez-Osés, Gonzalo1; Basler, Sophie2; Studer, Sabine2;
Houk, Kendall N.3; Hilvert, Donald2

1CIC bioGUNE/Computational Chemistry Lab, 2ETH

Zurich/Laboratory of Organic Chemistry, 3University of
California, Los Angeles/Department of Chemistry and
Biochemistry

Enzymes are highly efficient, selective, and biodegradable catalysts

that can be synthesized in large amounts by microorganisms. The

ability to design functional biocatalysts that can operate under var-

ying conditions to perform chemical reactions not found in Nature,

and which can be used for the large-scale productions of chemicals,

would revolutionize synthetic and materials chemistry [1]. Several

research groups have made notable advances in this highly multi-

disciplinary research area, and have demonstrated that design of

enzymes for unnatural reactions is feasible [2]. Computer simula-

tions based on quantum mechanics, Newtonian molecular mecha-

nics and molecular dynamics principles are at the core of many

enzyme design strategies, and have demonstrated superior perfor-

mance for creating new types of catalysis with respect to random

mutagenesis. On the other hand, computer enzyme design combi-

ned with Directed Evolution has been demonstrated to be a very

powerful and successful strategies to discover enzymes for unnatu-

ral reactions with catalytic efficiencies comparable to the natural

ones, as reported in many examples from our labs [3].

In this work, we present the Computer-Aided Design and Direc-

ted Evolution of an artificial Zn2+-based metalloenzyme able to

catalyze the inverse electronic demand hetero-Diels Alder (IED-

HDA) reaction between a 3-vinylindole and an aza-chalcone, a reac-

tion that is not catalyzed by any natural biocatalyst. After several

rounds of laboratory evolution starting from the initial computatio-

nal design, the engineered metalloenzyme catalyzed the reaction

with complete regio-, diastereo- and enantioselectivity, and with

reaction rates superior to previously reported catalytic antibodies

and to any natural diels-alderase known to date.
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Normal neuronal function requires tight control of probability of

neurotransmitter release per synapse, in addition to the control

of synapse number. Thus, a potential therapeutically effective ap-

proach for pathologies affecting the synapse should target the sig-

naling mechanism of this co-regulation. We have shown that the

Neuronal Calcium Sensor 1, NCS-1, interacts with the Guanine

Exchange Factor protein, Ric8a, to regulate both synapse features.

Furthermore, we showed genetically that the increase of complex

formation increases synapse number and conversely, the decrease

reduces synaptogenesis.

Using crystallographic data and virtual screening, we first identified

a set of small molecules as inhibitors of the NCS1/Ric8a interac-

tion. For one of these molecules, the phenothiazine FD44, we have

shown a reduction of the abnormally high synapse number and an

improvement in associative learning in a drosophila model of Fra-

gile X Syndrome, the most common neurological disorder causing

intellectual disability and autism. This previous study demonstra-

ted the druggability of the NCS-1/Ric8a interface and has been

essential to rationally design new screenings that have permitted

the finding of new and chemically different molecules with impro-

ved affinities. Recently using dynamic combinatorial chemistry we

have identified other small molecules with affinity for NCS-1 but

with opposite effect in regards to the binding with Ric8a. These

new compounds were effective in restoring the synapse phenotype

in a drosophila model of neurodegeneration.

Morevover, NMR and X-Ray studies have shed light on the struc-

tural and chemical requirements to either inhibit or stabilize the

NCS-1/Ric8a complex.

In summary, through different chemical approaches, we have obtai-

ned small molecules to regulate the formation of the NCS1/Ric8a

complex, and we have demonstrated their therapeutic potential in

nervous system pathologies, where the synapse is affected.
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Insights into the mechanism of action of Tse8, a
toxin delivered by the Type-VI Secretion System
(T6SS) in Pseudomonas aeruginosa

Albesa-Jove, David1

1CIC BioGUNE/Structural Biology Unit

Almost a million people worldwide die each year as a result of bac-

terial infections resistant to antibiotic treatment, a number which

is predicted to rise tenfold by 2050. To fight the rapid rise of anti-

microbial resistance, the scientific community is making a constant

effort to understand the molecular mechanisms underlying micro-

bial resistance.

Along these lines of research, we investigate Pseudomonas aerugi-

nosa, a multidrug resistant pathogen, which has acquired sophisti-

cated antibiotic resistance mechanisms. Importantly, this microor-

ganism is the third most commonly isolated nosocomial pathogen

and is lethal to patients with Cystic Fibrosis. In a setting of poly-

microbial infections, this pathogen outcompetes other bacteria by

using a Type-VI Secretion System (T6SS) to deliver toxic effectors

into neighbouring bacteria or host cells. Thus, the T6SS provides a

fitness advantage that allows the bacteria to thrive and facilitates

host colonization [1,2].

Very recently, we have identified novel toxins delivered by the

H1-T6SS in P. aeruginosa by a Transposon Directed Insertion

Sequencing (TraDIS) approach (unpublished results). Based on the-

se results, we have selected for further studies one of these toxins,

which we have named Tse8 (type six exported 8). We have iden-

tified a mechanism of chemical inhibition and deciphered the 3D

molecular structure of Tse8 at 1.9 Å resolution, showing it belongs

to the Amidase Signature (AS) superfamily; enzymes in the family

catalyse the hydrolysis of amide bonds (CO–NH2), although the

family has diverged widely with regard to substrate specificity and

function. Tse8 shares the canonical AS sequence motif found in the

family members that consist of ca. 130 residues containing a region

rich in serine and glycine residues and a unique, highly conserved,

Lys84 – Ser162 – Ser186 catalytic triad used for amide hydrolysis.
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zation reduces protein haptenation and antibac-
terial potency
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y Qúımica, 2Regional University Hospital of Málaga-UMA,
Málaga; Andalusian Center for Nanomedicine-Bionand/Research
Laboratory and Allergy Unit, IBIMA

Targets for adduct formation with drugs, a process called hapte-

nation, and in particular with the b-lactam antibiotic amoxicillin

include serum and cellular proteins [1]. Development of adverse,

and in particular, allergic reactions to this antibiotic have been

postulated to involve haptenation [2]. In studies exploring protein

haptenation by amoxicillin, we observed that the presence of oxi-

dants or reducing agents influenced the extent to which amoxicillin-

protein adducts are formed. Here, we show that thiol-containing

compounds, including dithiothreitol, N-acetyl-L-cysteine and glu-

tathione, perform a nucleophilic attack on the amoxicillin molecule

that is followed by an internal rearrangement leading to amoxicillin

diketopiperazine, a known amoxicillin metabolite with residual ac-

tivity. Production of diketopiperazine was followed by 1H-NMR and

mass spectrometry (ESI-MS) under the reducing conditions tested.

The effect of thiols is catalytic and can render complete amoxici-

llin conversion. Interestingly, this inactivation process is dependent

on the presence of an amino group in the lateral chain of anti-

biotics such as amoxicillin and ampicillin, whereas it is precluded

for other b-lactam antibiotics, including cefaclor or benzylpenici-

llin. Biological consequences of thiol-mediated amoxicillin transfor-

mation can be detected as a reduced bacteriostatic effect against

E.coli. Finally, inhibition of glutathione synthesis with buthioni-

ne sulfoximine, for redox status modulation, influenced the extent

of protein-amoxicillin adduct formation in human lymphocyte RP-

MI 8866 cells. Altogether, these results open novel perspectives for

understanding of amoxicillin metabolism and actions.
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-[2] Sánchez-Gómez FJ, et al. (2017) Allergy 72, 385-396

G05-09-P3
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Lipases (EC 3.1.1.3) are biocatalysts with remarkable industrial ap-

plications. The use of high temperature in industrial enzyme pro-

cesses has attracted growing interest to accelerate the reaction rate

for enhanced productivity, to reduce energy input and to minimize

the microbial contamination risk [1]. The availability of informa-

tion about thermal inactivation of enzymes is of great concern from

an industrial standpoint [2]. In this work, the thermal inactivation

of two industrial lipases, such as Palatase (from R. miehei, No-

vozymes) and Lipase PS (from B. cepacia, Amano), was studied

at 40, 50, 60 and 70oC. Experimental data were fitted to inactiva-

tion kinetic equations (first-order kinetics, models that suggest the

existence of a mixture of enzymes, Weibull distribution, series-type

and nth order decay models). The first-order model provided the

best description of the Lipase PS inactivation, with k values bet-

ween 0.014 and 0.044 min−1. This enzyme showed half-lives ranging

from 16 to 49 min and D values (decimal reduction time) from 52

to 161 min. The z value (derived from log D) of 61oC suggested

the thermostability of Lipase PS. Additionally, thermodynamic ac-

tivation parameters were determined. In contrast, for Palatase, the

Weibull distribution was the best equation. In this model, the tem-

perature dependence of the ‘rate parameter’ could be described by

the log logistic model, b(T)=ln {1+exp[k’(T-Tc)]}, where Tc is a

marker of the temperature level where the inactivation occurs at a

significant rate, and k’ is the steepness for the b(T) increase once

this temperature has been exceeded [3]. The values of Tc and k’

were 102oC and 0.23oC−1, respectively. Moreover, the reliable time

(tR) of the enzyme, analogous to the D value, ranged from 42 to 21

min at 40-70oC and the z’ value (equivalent of z value) was 46oC.

Therefore, the thermal stability observed for Palatase and Lipase

PS make them potentially useful in industrial biotechnology.
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Uncovering genes implicated in therapy-induced
senescence resistance

Carpintero-Fernandez, Paula1; Borghesan, Michela1;
O’Loghlen, Ana1

1Blizard Institute. Queen Mary University of London/Genomics
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Drug resistance is a major problem involved in effective response

to targeted cancer therapies, also to other therapies such as

radiotherapy or chemotherapy. Cellular senescence has been

described as a barrier against tumour progression. Although

cancer cells naturally avoid senescence, in the last years CDK4/6

inhibitors have been proposed to induce cell cycle arrest in tumour

cells. Therefore, the development of pro-senescence therapies has

become an attractive strategy. However, even tough cancer cells

are arrested after these inhibitors treatment, the genes regulating

therapy-induced senescence resistance are still unknown limiting

the development of new efficient targeted therapies. In this study,

we aim to identify genes whose loss-of-function confer proliferative

advantage to Palbociclib (CDK4/6 inhibitor). For this purpose,

MCF7 breast cancer cells were transduced with a human genome-

wide sgRNA library (GeCKOv2) targeting 19,050 genes within the

human genome. Cells were then treated with/without Palbociclib

and deep sequencing was performed. Candidate genes whose loss-

of-function prevent proliferation arrest induced by Palbociclib were

selected for further validation. CRISPR-Cas9 technology was used

to knockdown genes by designing 4 independent sgRNA per gene

and transducing all together in MCF7. Growth curves demonstrate

that MCF7 infected with sgRNAs targeting selected genes were

able to bypass proliferation arrest induced by Palbociclib, Also,

the senescence-like phenotype was assed by quantifying different

markers of senescence (proliferation, SA-β-galactosidase) using

immunofluorescence. In order to determine if the proliferation

bypass observed was Palbociclib-dependent, MCF7 cells trans-

duced with different sgRNAs were treated with other CDK4/6

inhibitors (Abemaciclib and Ribociclib) and their senescence-like

phenotype was analysed using immunofluorescence. Altogether, we

have identified specific genes that confer proliferation advantage

to CDK4/6 inhibitors cell cycle arrest, however further studies are

needed in order to fully understand the role of these genes during

drug treatment resistance.These findings will be useful to design

new drugs that will help us to prevent cancer relapse by proposing

new cancer therapy strategies.
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Understanding the role of LOXL3 in melanoma-
genesis
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Malignant melanoma is the skin cancer with the highest mortality

rate, characterized by its heterogeneity, aggressiveness, and resis-

tance to treatment. The common BRAFV600E oncogenic mutation

is present in nevi and further genetic alterations are required for

malignant transformation [1].

Our previous results indicate that LOXL3 is essential for human

melanoma cells proliferation and survival but the specific role pla-

yed by LOXL3 in vivo and its molecular mechanism of action in

melanomagenesis is not yet defined [2].

We have generated a genetically engineered melanoma mou-

se model [3] with Loxl3 conditional loss-of-function. Upon 4-

hydroxytamoxifen treatment, the Tyr::CreERT2 transgene allows

melanocyte Cre expression promoting the expression of ac-

tive BrafV600E, Pten loss and concomitant Loxl3 deletion

(BrafV600E/Pten−/−/Loxl3−/−). Results obtained thus far indi-

cate that depletion of Loxl3 delays the onset of primary melanoma

lesions and increases overall survival compared to control animals

(Bustos et al, in preparation).

To gain mechanistic insight into Loxl3 involvement in mela-

noma, cell lines derived from mouse melanoma control tumors

(BrafV600E/Pten−/−/Loxl3+/+) have been established. Upon

Loxl3 silencing in vitro with lentiviral shRNAs, melanoma cell pro-

liferation and migration is reduced while cell death by apoptosis

increased compared to controls, confirming our previous results in

human melanoma cell models [2]. The cell-autonomous contribution

of Loxl3 to melanoma progression is being evaluated by orthotopic

injection of melanoma derived cell lines in nude mice. To elucidate

the molecular mechanisms regulated by LOXL3, we are performing

ChIP-seq analyses of LOXL3 in human melanoma A375P cells.
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Chemotherapy is typically administered as a combination of two

or more drugs with different mechanism of action to prevent the

development of resistance. However, the different solubility, phar-

macokinetics, and biodistribution of the combined drugs, may hin-

der their efficacy against the disease. On this regard, the use of

delivery systems may solve some of these drawbacks by increasing

the solubility and blood circulation time of the drugs allowing their

accumulation at the target tissues [1].

Serum albumin-stabilized gold nanoclusters (AuNCs) have attrac-

ted the attention of researchers due to their unique properties. No-

tably, they are non-toxic materials and present high and stable

fluorescent emission. It has also been demonstrated that they can

accumulate in the tumor due to the enhanced permeability and

retention effect (EPR effect) [2]. As a consequence, this strategy

reduces the toxicity and side effects of the conventional therapies.

In this work, we show that AuNCs can be used to deliver chemot-

herapeutic drugs for cancer treatment. To conjugate the drugs onto

AuNCs, we have used tailored linkers that facilitate their conjuga-

tion and their release inside the cells due to different stimuli present

in the tumor environment. The experiments show that AuNCs can

be used to deliver simultaneously Doxorubicin (DOX) and SN38 for

breast cancer treatment. We observed that the nanostructures mo-

dified with DOX and SN38 simultaneously can reduce significantly

the viability of breast cancer cells, compared with the nanostruc-

tures modified with individual drugs.
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Endolysins are phage-encoded peptidoglycan hydrolases able to

degrade the cell-wall of bacterial hosts from the inside and the

outside. Often, they are modular enzymes, bearing separate recog-

nition and catalytic functions. Susceptibility to lytic activity de-

pends on the selectivity of their cell wall-binding domain (CBD),

frequently a carbohydrate-recognition domain. As significant exam-

ple, the CBD of the phage endolysin Ply500 (CBD500) exhibits

binding patterns that correlate with structural variations in wall

teichoic acids (WTAs) of Listeria spp., their target bacteria [1].

Yet, atomic scale insights in this interaction remain challenging

to obtain due to the extraordinary heterogeneity of these glyco-

polymers in terms of length, GlcNAc/ribitol connectivity, mutable

O-acetylation or further hexose substitution of the GlcNAc unit. In

this work, we employed a multifaceted strategy in order to decipher

the CBD500 fine sugar specificity and WTA recognition mechanism

from both the ligand and protein perspectives. Saturation Trans-

fer Difference (STD) NMR of CBD500-complexes with a panel of

native and mutant WTAs highlighted the importance of GlcNAc

3’O-acetylation and the relevant contributions of hexose substitu-

tions in binding. “Blind” molecular docking on the X-ray structure

of CBD500 allowed us to propose the WTA binding site and the

putative interacting groups, further assessed by site-directed mu-

tagenesis. STD NMR-driven molecular dynamic simulations and

isothermal titration calorimetry (ITC) aided to model the CBD500

interaction with targeted WTA, and analyze the H-bond network

as well as hydrophobic interactions established. This pioneer study

unveiled the previously unknown recognition mechanism between

CBD500 and Listeria native WTA polymers, thus guiding further

studies aiming to decipher the regulation of endolysin specificity.
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Connexin43 (Cx43) is the main gap junction channel-forming pro-

tein in astrocytes. In addition, the carboxy-tail of Cx43 contains

several motifs that can regulate signaling proteins such as the on-

coprotein c-Src. Astrocytes are characterized by high Cx43 expres-

sion and low c-Src activity, whereas glioma stem cells (GSCs), the

cells responsible for the resistance of this type of brain cancer to

radiotherapy and chemotherapy, show decreased Cx43 expression

and increased c-Src activity. It is well known that GSCs reprogram

their glucose metabolism through increased expression of gluco-

se transporters GLUT-1 and GLUT-3 and hexokinases HK-1 and

HK-2, all of which can be in turn regulated by c-Src directly, or

indirectly through HIF1-alpha.

Interestingly, restoring Cx43 in GSCs reverses their phenotype and

tumorigenicity through c-Src inhibition. We have developed a cell-

penetrating peptide (TAT-Cx43266–283) containing the region of

Cx43 that interacts with c-Src that mimics the antitumorigenic

effect of Cx43 on GSCs. Because TAT-Cx43266–283 inhibits c-Src

activity in GSCs, it is possible that this peptide could also modu-

late glucose metabolism through c-Src inhibition. Indeed, we found

decreased 2-NBDG uptake when GSCs were treated with TAT-

Cx43266–283, both in vitro and in ex vivo organotypic brain slice-

GSCs co-cultures, yet neuron and astrocyte metabolism was unaf-

fected by the same treatment. We also found decreased mitochon-

drial metabolism and hexokinase activity, and a change in spatial

distribution of the mitochondrial network, HK-1 and HK-2 in GSCs

upon TAT-Cx43266–283 treatment. Moreover, preliminary results

showed that TAT-Cx43266–283 reduced GLUT-3 and HK2 expres-

sion in GSCs in an in vivo model of glioma. In conclusion, in vitro,

ex vivo and in vivo experiments revealed that TAT-Cx43266–283
impairs glucose metabolism selectively in human GSCs.
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for mechanistic investigations and molecular
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Immunological adjuvants are key ingredients added to vaccines to

enhance the immunogenicity of the antigen and potentiate the im-

mune response. The saponin natural product QS-21 is one of the

most potent and promising investigational adjuvants and has been

co-administered with vaccines against cancers and infectious disea-

ses in many clinical trials. However, its inherent liabilities, inclu-

ding scarcity, heterogeneity, instability, and toxicity have limited

its widespread clinical use. In addition, its molecular mechanisms

of action are poorly understood. This talk will cover recent and

ongoing efforts in my lab at the chemistry-biology interface on the

development of improved synthetic saponin adjuvants based on QS-

21 [1]. A number of QS-21 variants incorporating stable acyl chain

amide linkages, truncated carbohydrate domains, and targeted mo-

difications at the triterpene and central glycosyl ester linkage were

designed, chemically synthesized, and immunologically evaluated

[2,3]. These multidisciplinary studies have defined key minimal re-

quirements for adjuvant activity, established correlations between
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saponin structure, conformation, and activity, and provided synthe-

tically accessible saponin adjuvants with improved activity/toxicity

profiles [4]. Moreover, leveraging these structure–activity relations-

hips, novel saponin probes with high potency and reduced toxicity

were developed and used in in vivo biodistribution and fluores-

cence imaging studies, providing early insights into the enigmatic

mechanisms of saponin immunopotentiation [1].
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Gomez-Muñoz, Antonio3; Sanz-Moreno, Victoria2; Torrano,
Verónica1; Carracedo, Arkaitz1

1CICbioGUNE/Proteomic, 2Queen Mary University of

London/Barts Cancer Institute, 3UPV/EHU/Biochemistry and
Molecular Biology Department

The peroxisome proliferator-activated receptor gamma coactivator

1 alpha (PGC1α) is a prostate tumor suppressor that controls the

balance between anabolism and catabolism. Indeed, PGC1A down-

regulation in prostate cancer is causally associated to the develop-

ment of metastasis. However, the control of proliferative capacity

alone is not sufficient to explain the regulation of a complex process

such as tumor cell dissemination [1].

Here we show that the transcriptional complex formed by PGC1α

and Estrogen receptor related 1 alpha (ERRα) controls the invasive

properties of prostate cancer cells. PGC1α expression resulted in a

profound decrease in migration and invasion in a variety of cell bio-

logy assays. This phenotype was consistent with the inhibition of

integrin expression, which was validated in vitro and in vivo. Impor-

tantly, the activity of PGC1α in the regulation of invasiveness and

cell morphology was abolished upon CRISPR/Cas9-based deletion

of ERRα. Mechanistically, we observed a robust decrease in MYC

levels and activity upon PGC1α expression, which preceded the

inhibition of the invasive program. Moreover, PGC1α was found

associated to MYC promoter, thus supporting an unprecedented

inhibitory activity of the co-regulator. The inverse correlation bet-

ween PGC1α-ERRα activity and MYC levels was corroborated in

multiple prostate cancer datasets.

Altogether, our results expand the initial view of PGC1α in prosta-

te cancer and supports the notion that PGC1α-ERRα functions as

a tumor suppressor transcriptional complex through the regulation

of metabolic and signaling events.
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Kidney diseases are a global public health problem that is reaching

epidemic proportions. Renal ischemia/reperfusion injury (IRI) is

a major cause of acute kidney injury (AKI), being the proximal

tubule the primary sensor and effector in the progression of CKD

as well as AKI. Men are more prone to AKI and to CKD than

women and it is accepted that androgens might play a role in the-

se processes. The molecular mechanisms involved in regeneration

and the impact of gender remain to be fully elucidated. We pos-

tulated that the identification of differentially expressed genes in

male and female pig kidney in basal, after injury and upon reco-

very, could unravel genes and pathways useful to understand the

different outcomes observed in men and women. Renal IRI was

performed in female and male pigs and mice to identify genes of

translational relevance for humans that could be eventually stu-

died in mouse models. Pre-ischemic, ischemic and post-ischemic

kidney tissues from male and female pigs were collected for micro-

array assays and different systems biology mathematical models

were conducted to identify injury/recovery pathways that might

be modulated in a sex-dependent manner. In order to validate tar-

gets from these pathways, we have developed a model of human

PTEC subjected to conditions mimicking ischemia/reperfusion in

pigs. In these models, we have been able to evaluate, at the mR-

NA and protein levels, the hypoxic regulation of some of the tar-

gets of interest that exhibited sexual dimorphism in the pig model.

Since there are studies strongly supporting that proximal tubular

injury alone can lead to a cascade of events, resulting in peritu-

bular inflammation, interstitial fibrosis, and glomerulosclerosis, we

are currently developing PTEC and PBMC (peripheral blood mo-

nonuclear cells) co-cultures in order to establish conditions for T

cell activation by injured PTEC, to further characterize the role of

our targets of interest in the inflammatory responses that precede

fibrosis.

This work was supported in part by grants from Ministerio de Eco-

nomı́a y Competitividad (SAF2014-59945-R and SAF2017-89989-

R to A. Meseguer) and Red de Investigación Renal REDinREN

(12/0021/0013 to A. Meseguer). Meseguer’s research group holds

the Quality Mention from the Generalitat de Catalunya (2014

SGR).
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Magnetotactic bacteria are a quite diverse prokaryotic group that

has awakened the curiosity of the scientific community, since they

produce magnetosomes with magnetite nanoparticles inside which

could potentially be used in many applications in nanotechnology.

Nevertheless, they are too fastidious to culture and have a fairly

slow growth, which have led researchers in pursuit of novel ap-

proaches, for instance, the production of biomimetic nanoparti-

cles (BMNP) by means of coprecipitation experiments of Fe2+ and

Fe3+ salts in presence of the MamC protein, from Magnetococcus

marinus MC-1 (Peigneux et al., 2016). This protein is responsi-

ble for the BMNP having a morphological and magnetic properties

similar to those of the magnetosome, but also provides them with

new surface features that allow its functionalization with other mo-

lecules (Garćıa Rubia et al., 2018).

In this work, the characterisation of the functionalization of BMNP

with Ff35 or EB-3P, two enzymatic inhibitors of choline kinase

which are currently being investigated for its antitumoral activity

(Sola-Leyva et al., 2019), has been carried out. This work has co-

rroborated that the BMNP may be functionalized with either Ff35

or EB-3P in a quite simple and inexpensive manner, since there is

no need to cover them with linkers which serve as a junction among

the nanoparticle and the drug (Iafisco et al., 2016).

On other hand, the cytotoxic effect of soluble Ff35 or Ff35 adsorbed

on BMNP (Ff35-BMNP) in the human hepatoblastoma cell line,

HepG2, has been proved, as well as the innocuity of bare BMNP.

Besides, bare BMNP and Ff35-BMNP have also been demonstrated

to be remarkable agents for a magnetic hyperthermia treatment.

Finally, the visualization of HepG2 cells treated with bare BMNP

or Ff35-BMNP via transmission electron microscopy (TEM) has

revealed that its internalization in cells occurs through an endocy-

tosis process into endosomes. This seems to solve the main side

effect of Ff35, the issue that this compound can also interact with

the choline transporter, disabling it (Arlauckas, Popov and Deli-

katny, 2016).
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During the last year’s we focused our efforts in deciphering the

plant responses to phytophagous arthropods. As model systems,

we used Arabidopsis thaliana and the two-spotted spider mite Te-

tranychus urticae because both species have short life cycles, their

genomes have been sequenced and it is easy to assay plant-mite

interactions under lab conditions. Among pest, T. urticae, is the

most harmful phytophagous acarine since it feeds on more than

1,100 host plants and causes more than $1 billion worth of dama-

ge annually. Furthermore, all prediction studies conclude that with

the climate change T. urticae will multiply even faster becoming

in a significant threat to cause severe reduction in crop yields.

The main aim of our research is to understand plant respon-

ses to confer resistance to spider mite feeding and to apply the

knowledge obtained through basic science as a potential new

avenue for spider mite-pest control. The general goal of this

project developed in collaboration with an international con-

sortium, GAP-M (Genomics in Agricultural Pest Management,

http://www.spidermite.org/gapm/?page id=2) is focused on par-

tial and complementary objectives depending on specific experti-

se’s. The natural variation in susceptibility to spider mite damage

among Arabidopsis natural accessions (Zhurov et al. 2014) and the

use of functional genomics techniques enabled us to select several

candidate genes putatively involved in defence against spider mites.

We selected several genes potentially involved along the plant de-

fence cascade (perception, signalling and final defence molecules).

After validating their differential expression by RT-qPCR assays,

molecular and functional characterization of these genes were ca-

rried out. Arabidopsis plants overexpressing or silencing these genes

were generated and accessed from publicly available collections to

determine their functionality in the defence process. Leaf dama-

ge, biochemical and molecular parameters of were measured after

mite feeding on transgenic plants. In parallel, progression of the

infestation, mite development, mortality and the fecundity process

were also assessed. As a result, new genes involved in plant defen-

ce against mites were identified. Crop species will be used for the

proof of concept of the defence pipelines.
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RNA interference (RNAi) tools are used in multiple organisms

to selectively “switch off” genes. In plants, last generation RNAi

tools are based on artificial sRNAs, 21-nucleotide RNAs designed

to selectively, specifically and effectively silence transcripts with

complementary sequences. Typically, active artificial sRNAs

possess a high degree of base-pairing with their cognate target

RNA(s) and accumulate in vivo to high levels. Artificial sRNAs

have been extensively used to silence genes of interest in gene

function studies, and also to generate antiviral resistance or other

type of crop improvement. Still, the use of artificial sRNA-based

tools is limited by the lack of efficient methodologies for the

high-throughput generation of artificial sRNA constructs, the fine

control of the degree of induced silencing, and the generation of

high and durable antiviral resistance.

Here, I will discuss our recent progress in optimizing artificial

sRNA-based silencing in different aspects. First, new methods for

designing and generating artificial sRNA constructs were developed

and optimized for time and cost effectiveness, high-throughput

applicability and gene silencing efficacy. Second, novel strategies

for fine-tuning the activity of artificial sRNAs to obtain the desired
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degree of silencing of the genes of interest were explored. And

third, a systematic methodology was implemented for the iden-

tification of artificial sRNAs with high antiviral activity prior to

plant transformation. These optimizations of artificial sRNA-based

tools should certainly facilitate the development of crops with

improved traits to face the agricultural challenges of the next years.
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Biochemical identification and analysis of ADT-
like proteins from plants
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Phenylalanine (Phe) biosynthesis in plants is a fundamental pro-

cess, as Phe serves as a precursor of proteins but also of a massive

array of essential phenylpropanoids for plant growth, development,

defense or reproduction. Arogenate dehydratase (ADT) catalyzes

the final and rate limiting step in the Phe biosynthetic pathway in

plants, the conversion of arogenate into Phe. In recent years, diffe-

rent studies have shown that in most plant species, multiple isoge-

nes encode for alternative ADT isoenzymes that display partially

overlapping roles in different aspects such as lignin accumulation

or the size and mass of the stems (Corea et al. 2012a, Corea et al.

2012b) but also display exclusive functions in processes related to

development (El-Azaz et al., 2018) or accumulation of certain me-

tabolites (Chen et al., 2016). Very interestingly, in recent years it

has been determined that some ADT isoenzymes also display prep-

henate dehydratase activity (PDT) and thus are able to participate

in an alternative route of Phe synthesis in plants using phenylpy-

ruvate as intermediary (El-Azaz et al., 2016).

In our article, El-Azaz et al., 2016, and using phylogenetic studies

that included ADTs from multiple plant species corresponding to

most plant clades, we identified several sequences that encoded for

proteins with partial similarity to plant ADTs that we have provi-

sionally named as ADT-like proteins. Prominently, in conifers we

identified up to four ADT-like enzymes. Using functional comple-

mentation assays in yeast we have determined that these enzymes

do not display PDT activity but remains unclear its putative ADT,

or alternative, activity. Using biochemical, structural and functio-

nal analysis we have investigated the role of these enzymes in the

Pinus pinaster conifer species. This communication will discuss on

how the neo-functionalization of these enzymes may be related to

the existing metabolic specialization in some groups of plants.
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Holm oak (Quercus ilex subsp. ballota (Desf.) Samp.) is the domi-

nant forest tree in the Mediterranean Basin, with relevance from an

environmental and economic point of view. This species is currently

facing a series of problems that put its conservation at risk [1]. To

solve them, it is particularly interesting the use of modern “omics”

techniques and bioinformatics tools in the direction of Systems Bio-

logy to identify mechanisms, genes and gene products that underlie

phenotypes of interest [2]. The present work focuses on the identifi-

cation and characterization of enzymes involved in the synthesis of

phenolic compounds, which perform a wide variety of physiological

functions involved in stresses responses and adaptability of plants

[3].

An exhaustive bibliographical research on phenolic compounds de-

tected and identified in Q. ilex was performed. Up to 34 phenolic

compounds belonging to different families such as cinnamic acids,

lignins or coumarins have been reported in the literature or identi-

fied in our research group [2]. Through the analysis of the Q. ilex

transcriptome and proteome databases generated by our group [4],

we identified 40 transcripts and 32 proteins of enzymes catalyzing

specific reactions in the biosynthetic pathways of these compounds

such as the flavonoids or anthocyanins synthesis pathways. Then,

a multi-omics integration of available data was carried out based

on specific phenolic pathways, as proposed by KEGG database [5].

Moreover, analysis of expression under severe drought conditions

revealed overexpression of certain enzymes of the flavonoid biosynt-

hesis pathway at transcript and protein levels. Therefore, this work

contributes to extent the current knowledge of phenolic compounds’

biosynthesis in Q. ilex at the different levels of expression of genetic

information.
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1EEZ-CSIC/Biochemistry,Cell and Molecular Biology of Plants,
2INBA-CONICET- Argentina/Biochemistry, 3EEZ-CSIC/Soil
Microbiology and Symbiotic Systems

Soybean (Glycine max) crops have spread extensively in recent

years in Argentina, with 50 % of the lands used and their products

of oil and flour very appreciated. Seed companies are interested

in breeding new soybean varieties tolerant to different abiotic and

biotic stresses in order to maintain or increase the production in

stressful environment. In this collaborative study between teams

of Spain and Argentina, with the participation of an Argentinean

seed company, we have characterized two soybean varieties, one to-

lerant (J) and another sensitive (B) to drought (D+) conditions. In

addition we analysed a common soybean cultivar (Williams) grown

under drought situation to identify new elements involved in the

tolerance to this abiotic stress. Lastly, we tested whether mycorrhi-

zae (M+) have a positive role in the plant’s ability to face drought

stress. For these characterizations we have used physiological, mo-

lecular, biochemical and imaging techniques. Interesting was the

lower transpiration values of the tolerant variety (J) after 12 days

of drought to avoid water loss, and the increase of the Trxs f and h
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protein expression belonging to the antioxidant system. On the ot-

her hand, well watered soybean seedling inoculated with mycorrhi-

zae (M+D-) showed a higher leaf temperature in comparison with

non-inoculated controls plants (M-D-) measured by thermography,

and a slightly increased photosynthesis rate, but any change in the

plants biomass was detected. After 4 days of drought treatment

(M-D+), an increase of the leaf temperature was detected as well

as a decrease of the photosynthetic efficiency. However any positi-

ve effect of the mycorrhizae on the drought tolerance was observed

on stressed plants (M+D+) in comparison with well watered plants

(M+D-). Finally, an increase of the expression level of several genes

of the antioxidant system was detected when plants were subjected

to drought or inoculated with mycorrhizae. The drought related

transcription factor DREB was induced in our drought treatments

(D+) especially in mycorrhizal soybean plants (M+D+).
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Study of the NPF and NRT transporter families
in the conifer Pinus pinaster
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1Universidad de Malaga/Biologia Molecular y Bioquimica

Nitrogen, in natural environments, is the main limiting nutrient

for plant growth and development [1]. This essential element can

be presented in different forms in the soils being the two main forms

nitrate and ammonium, although the relative abundance of these

compounds depends on environmental conditions. In plants, nitrate

uptake and transport involve the function of specific transporters,

mainly of the NRT and NPF families. Genes encoding these trans-

porters have been well studied in crop plants since in agricultural

soils nitrate has become the predominant nitrogen compound as a

result of the intensive use of fertilizers [2]. However, in soils of the

large conifer forests dominating the boreal ecosystems, ammonium

is the main source of inorganic nitrogen due to the limited nitrifi-

cation process [3]. Consequently, conifers have been told to have a

preference for ammonium over nitrate and only limited information

is available about nitrate transporters in these gymnosperms.

Maritime pine (Pinus pinaster Aiton) is a conifer tree with a wi-

de distribution in the western Mediterranean region and with a

great morphological and physiological plasticity. This pine also has

a good resistance to abiotic stress [4]. In maritime pine, the geno-

mic resources have been improved in the last few years [5] allowing

the identification and molecular analysis of members of the NRT

and NPF gene families [6].

Growth and development responses have been compared on pine

seedlings cultured under different nitrate and ammonium supplies.

Gene expression have been analyzed and the results show a strong

expression of different genes related with the uptake, transport and

assimilation of nitrate in plants such as nitrate and nitrite reducta-

ses, glutamine synthetase and some genes from the NRT and NPF

families, suggesting they are involved in nitrate acquisition from

soil. Furthermore, the potential interaction between transporters

of the NRT3 family and transporters of the NRT2 and NPF fami-

lies is currently under study aiming for a better understanding of

nitrate transport and uptake regulation in pine.
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Hydrogen sulfide regulates autophagy through
posttranslational modification
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A new concept has arisen regarding hydrogen sulfide that is con-

sidered toxic but has now been established as a signaling molecu-

le of the same importance as nitric oxide and hydrogen peroxide.

Hydrogen sulfide regulates essential plant processes such as plant

adaptation, development, photosynthesis, stomatal movement and

autophagy.

Autophagy is a conserved mechanism present in eukaryotic cells,

involving the digestion of cell contents for recycling, with a pro-

survival role. Our findings have shown that hydrogen sulfide beha-

ves as a signaling molecule acting as a repressor of autophagy in

Arabidopsis and that this regulation is unrelated to sulfur nutrition

(Álvarez et al, 2012).

To decipher the underlying mechanism of this regulation, we have

studied if sulfide is acting as an anitoxidant. Hydrogen sulfide does

not scavenge reactive oxygen species, in contrast to well-established

reducers, which are unable to inhibit autophagy to the same extent

as sulfide. Therefore, we conclude that hydrogen sulfide represses

autophagy via a mechanism that is independent of redox conditions

(Laureano-Maŕın et al, 2016). The second mechanism by which hy-

drogen sulfide exerts its action involves the posttranslational mo-

dification of cysteine residues to form a persulfidated thiol motif,

a process called protein persulfidation. We have developed a pro-

teomic analysis using the tag-switch method for the detection of

endogenous persulfidated proteins in Arabidopsis. Several proteins

involved in autophagy contain reactive cysteine residues that can be

susceptible to persulfidation and different approaches are currently

being performed to determine the specific targets of sulfide.

Supported by BIO2016-76633-P
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Small molecule epigenetic modulators to improve
somatic embryogenesis yield for regeneration and
breeding of cork oak
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Somatic embryogenesis is a biotechnological tool for large-scale

mass propagation of selected material, genetic transformation and

breeding, with many advantages in forest tree improvement. Cell
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reprogramming, totipotency acquisition and somatic embryogene-

sis initiation involve change of cell developmental program that af-

fect global genome organization. In herbaceous species, microspore

embryogenesis initiation is associated with DNA hypomethylation

(Soĺıs et al. 2012, 2015), but little is known in trees (Rodŕıguez-

Sanz et al. 2014, Corredoira et al. 2017).

We analyzed changes in global DNA methylation levels, nuclear dis-

tribution and gene expression of DNA methyl transferases during

somatic embryogenesis of Quercus suber L. (cork oak), by bioche-

mical, molecular and immunocytochemical approaches. Effects of

small molecule 5’-azacytidine (AzaC), DNA demethylating agent,

on somatic embryogenesis were analyzed. Results showed reduction

of global DNA methylation at early stages, in proembryogenic mas-

ses, followed by a further increase, during embryo differentiation.

QsMET1 DNA methyl transferase was up-regulated during soma-

tic embryo development, suggesting its involvement in the process.

AzaC reduced global DNA methylation of proembryogenic masses

and promoted their proliferation, favoring somatic embryogenesis

initiation. At advanced stages, AzaC prevented embryo differentia-

tion, an effect that reverted by elimination of the drug, leading to

the formation of higher number of embryos compared with control

cultures.

These findings provide new insights into the epigenetic regulation

of somatic embryogenesis in cork oak, and a promising avenue for

pharmacological intervention by using small molecule epigenetic

modulators, to improve somatic embryogenesis yields for forestry

breeding and propagation programs.

Work supported by project AGL2017-82447-R funded by Spanish

MCIU and ERDF/ FEDER.
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Associated Athanogene (BAG) 4 protein as
a KAT1 potassium channel regulator
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Montpellier/Biochemistry & Plant Molecular Physiology,
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Potassium is a key monovalent cation necessary for multiple as-

pects of cell growth and survival. In plants, this cation also plays

a key role in the control of stomatal movements. KAT1 and its

homologue KAT2 are the main inward rectifying channels. They

mediate potassium influx into guard cells, leading to stomatal ope-

ning. To gain further insight into the regulation of these channels,

we performed a split-ubiquitin protein-protein interaction screen

searching for KAT1 interactors. One of these candidates, BAG4 is

characterized in detail. Several biochemical and genetic approaches

have been taken to confirm this interaction and its effect on KAT1

activity. We show that BAG4 improves KAT1-mediated potassium

transport in two heterologous systems and provide evidence that in

plants, BAG4 interacts with KAT1 at the endoplasmic reticulum

and favors the arrival of KAT1 at the plasma membrane. Impor-

tantly, mutant lines lacking the BAG4 gene show altered KAT1

plasma membrane accumulation and alterations in stomatal mo-

vements. Our data identify a novel KAT1 regulator and define a

potential target for the plant BAG family. The identification of

physiologically relevant regulators of K+ channels will aid

in the design of approaches that may impact both drought

tolerance and pathogen susceptibility.
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Biocatalysis in solid state. New avenues in che-
mical biomanufacturing

Lopez-Gallego, Fernando1

1Universidad de Zaragoza/ISQCH-Department of Organic
Chemistry

In the last decade, the chemists have been delighted by the ca-

talytic orchestration found in vivo, and have isolated multi-enzyme

system to work ex-vivo in both natural and non-natural tandem

reactions creating a new concept: systems biocatalysis [1,2]. These

systems are the pioneers of the cell-free synthetic biology; an emer-

ging discipline that seeks the simplest biology to make the most

complex chemistry. We have paid our attention to the heterogeni-

zation of multi-enzyme system to catalyze tandem reactions [3-6].

CCo-immobilization of multi-enzyme systems improve: 1) the ki-

netics of the chemical cascades due to the spatial localization of

the different biocatalytic modules that avoids intermediate accu-

mulation and increases cofactor recycling efficiency, 2) the stability

of the biocatalysts due to both structural rigidification and in situ

elimination of toxic by-products, 3) the biocatalyst recycle and 4)

the biocatalyst adaptation to continuous processes. Nevertheless,

the co-immobilization of several enzymes to carry out synthetic

cascades is challenging because there is no a universal immobili-

zation chemistry that optimally attaches all the enzymes to the

same surface. The optimal design of the immobilization protocols

enables co-immobilizing several enzymes and cofactors on the po-

rous carrier to optimize their spatial localization across the carrier

microstructure and preserve both global activity and stability of

the multi-enzyme systems.
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Ancestral sequence reconstruction towards pro-
tein engineering for novel nanomaterials

Barandiaran, Leire1; Alonso-Lerma, Borja1; Pérez-Jiménez,
Raúl1

1CIC NanoGUNE/Nanbiomecánica

Lytic Polysaccharide monooxigenases (LPMO) are novel powerful

oxidative enzymes that catalyse the breakdown of recalcitrant
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polysaccharides such as Chitin. Their catalytic efficiency increases

hope for the development of more sustainable bio based energy

and materials produced from lignocellulosic biomass. Nevertheless,

performing enzymatic treatments in industrial conditions is still a

challenge and LPMO candidates for industrial harsh environments

are needed. Also, the lack of fast activity assays makes difficult

to characterize the oxidation of beta 1-4 cleavage of LPMOs,

resulting in the oxidation of C1, C4 or both C1 and C4 carbons.

Here, we propose Ancestral sequence Reconstruction (ASR) as

effective and feasible method for the first LPMO reconstruction.

ASR allows us to track the evolutionary history of genes and

proteins to obtain information about extinct species. In this way

we are able to obtain proteins that lived in the harsh environments

of ancient earth. Here we reconstruct both Chitin acting and

Cellulose acting LPMOs from the late Archean eon (-2800Myr).

Besides, we use fast activity assays for LPMO characterization,

proving that ancestral LPMO have better pH and T resistance.

Moreover, we use our LPMO in a novel methodology developed in

our laboratory and based on enzyme hydrolysis to create oxidate

Nanochitin obtaining better yields with the ancestral LPMO. Our

results show that ASR is a promising method for enzyme design.
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Targeting the Inflammasome in Breast Cancer
Models

Soriano, Paula Maŕıa1
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and Protein Chemistry and Laboratory of Polymer Therapeutics

Inflammation is a well-established hallmark of cancer. Tumor deve-

lopment and progression not only depend on genetic alterations of

tumor cells, but also on the inflammatory tumor microenvironment

(TME) where tumor-associated macrophages (TAMs) play crucial

roles in cancer progression and metastasis. Macrophage subpopula-

tions have been described as classically-activated (M1), possessing

pro-inflammatory capabilities, or alternatively-activated (M2), pos-

sessing anti-inflammatory capabilities. The switch between these

two activated states is controlled by the inflammasome, a macro-

molecular complex of the innate immune system that is responsi-

ble for the activation and secretion of the highly pro-inflammatory

tumor development-associated interleukins, IL1-β and IL-18, with

demonstrated roles in tumor development. However, studies ha-

ve also discovered that this role depends on tumor type. In breast

cancer, the elimination of the inflammasome components and the

associated reduction in pro-inflammatory cytokine release decrease

tumor size and metastasis, and, therefore, may represent a target

for patient treatment. However, the use of direct inflammasome

inhibitors in breast cancer models remains relatively unexplored.

Now, we have identified a new inflammasome inhibitor, QM-378,

that inhibits inflammasome assembly, thereby preventing release

of pro-inflammatory cytokines. Herein, we employed QM-378 as a

chemical tool to investigate the role of the inflammasome in ma-

crophage differentiation and to elucidate its role in breast cancer

cell migration. Furthermore, we also propose the use of rationally

designed polypeptide-based nanoconjugates as chemical tools to

specifically target the inflammasome to fully understand its role in

breast tumor progression.
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Oligosaccharides are short-chain oligomers formed by heteroge-

neous combinations of monosaccharides, mainly galactose, glucose

and fructose. Oligosaccharides are capable of modulating intestinal

microbiota, acting as prebiotics due to their bifidogenic nature

(non-digestible sugars that allow the growth of beneficial bacteria

in the gut).

Oligosaccharides are attracting increasing interest as functional

and bioactive ingredients since some of them also present non-stick

effects to bacterial and viral pathogens, mitigate the effects of

inflammatory processes, are protective in food allergy models

modulating the systemic immune response, present anti-obesity

effects, favor calcium absorption and/or prevent colon cancer and

arteriosclerosis.

Due to their health benefits, there is a growing interest in deve-

loping technologies to produce food and beverages, particularly

dairy products and milk, supplemented with oligosaccharides.

A solution for the industrial production of oligosaccharides is based

on the use of glycosidase enzymes. These enzymes are capable

of hydrolyzing polysaccharides, but they show transglycosylating

activity that trigger the formation and growth of oligosaccharide

chains. The use of different glycosidases allows the design and

production of customized oligosaccharides, it also presents the

benefits of enzymatic catalysis (high selectivity, non-toxicity and

mild reaction conditions) and allows the use of whey concentrate

permeate as a substrate, valorizing this dairy’s industry residue

which represents millions of tons per year.

In Biopolis, we have extensive experience in the production of

oligosaccharides of different nature using glycosidase enzymes

of microbial origin, as well as in their chemical and functional

characterization.
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Nanoparticle-mediated delivery of engineered
Cpf1 for the generation of improved genome
editing tools

Escalona-Noguero, Carmen1; Luengo, Yurena2; Lafuente-
Gomez, Nuria2; Latorre, Ana2; Salas, Gorka2; Somoza, Álvaro2;
Sot, Begoña1

1IMDEA Nanociencia/Nanobiosystems, 2IMDEA
Nanociencia/Nanomedicine

The recently developed CRISPR/Cas-based strategies have meant

a breakthrough in the field of genome edition, since they allow a

much more efficient manipulation of DNA sequences as compared

to previous editing tools. The CRISPR/Cas system consists of a

Cas endonuclease in complex with a guide RNA, which is com-

plementary to the target DNA. Following guide recognition, the

endonuclease generates a break on the DNA that can be repai-

red through two pathways: non-homologous end joining and homo-

logy directed repair, less efficient but required for precise editing

[1]. To date, most studies have focused on the endonuclease Cas9,

however, the analogous Cpf1 is receiving increasing attention due

to its higher specificity, which makes it a better candidate for in

vivo applications [1]. The correction of disease-causing mutations

through CRISPR-mediated gene editing has great therapeutic po-

tential. However, the safe and efficient delivery of the molecules

involved in this edition remains a major challenge [2]. In this re-

gard, nanotechnology constitutes a very promising tool.

This project aims to generate CRISPR nanostructures able to over-

come current delivery issues and allow for a more efficient in vivo
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editing of oncogenic mutations. Such nanostructures consist of Cpf1

conjugated with different nanoparticles. Firstly, Cpf1 was enginee-

red for improved delivery and targeting. Since one of the main

obstacles to nanoparticle-mediated intracellular delivery is endo-

somal entrapment, we produced Cpf1 variants fused to peptides

known to promote endosomal escape. The purified Cpf1 was subse-

quently incorporated in various kinds of nanoparticles with relevant

properties for in vivo applications, including albumin-coated gold

nanoclusters and magnetic and albumin nanoparticles. Two diffe-

rent strategies for Cpf1-NP binding were assessed: electrostatic in-

teraction with charged nanoparticles and covalent conjugation. For

covalent conjugation, the nanoparticles were modified with a smart

linker that enabled the controlled intracellular release of Cpf1.
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The aryl-alcohol oxidase (AAO) is a flavoenzyme that plays the role

of fungal H2O2 supplier to peroxidases and peroxygenases during

natural lignin degradation. The AAO oxidizes aromatic alcohols

with high enantioselectivity, an appealing mechanism for synthesis

processes like the resolution racemic mixtures in organic chemistry.

Unfortunately, activity on quiral molecules, secondary alcohols, is

a residual feature for AAO [1]. Recently, an expression platform

for the directed evolution of the AAO from Pleurotus eryngii was

developed in Saccharomyces cerevisiae and a highly stable and so-

luble variant was obtained, an optimal canvas to engineer activity

on secondary alcohols [2]. Here, we present the modulation of the

AAO activity to accept chiral aromatic alcohols as substrates. First,

the active site of the enzyme was remodeled unveiling activity with

secondary 1-(p-methoxyphenyl)-ethanol. Thereafter, several bene-

ficial mutations were gathered by structured-guided directed evo-

lution and curated by a site-directed recombination step. The fi-

nal variant, LanDo mutant, presented five new substitutions and

it was characterized at the biochemical and computational levels.

The location of the mutations allowed bulkier alcohols to be bet-

ter accommodated at the active site, with smaller distances to the

catalytic base and cofactor as estimated by ligand diffusion simu-

lations. LanDo variant improved the catalytic efficiency with (S)-

1-(p-methoxyphenyl)-ethanol by three orders of magnitude while

maintaining the enzyme’s high stereoselectivity (ee >99 %). Being

able to oxidize a selection of chiral benzyl alcohols, the LanDo va-

riant could be used as a potential tool for the resolution of racemic

mixtures of secondary alcohols [3].
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Titin-based hydrogels: properties beyond muscle
passive elasticity
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Striated muscle is a natural biomaterial whose proper function de-

pends on its mechanical properties. Single-molecule approaches ha-

ve shown that the passive elasticity of muscle is determined by the

mechanics of specific cytoskeletal proteins in cardiomyocytes, such

as titin. This sarcomeric protein has proven itself essential for pro-

per muscle function thanks to its ability to respond to mechanical

forces. As a result of titin’s outstanding mechanical behavior the-

re have been different attempts to design protein-based materials

that recapitulate these properties using synthetic constructions of

simple proteins [1]. These biomaterials can provide mechanistic in-

formation about titin’s macroscopic mechanical behavior, but also

hold the potential to be used in different biotechnological applica-

tions such as drug delivery and tissue engineering. In this work, we

propose a new bottom-up approach to produce titin-based hydro-

gels that recapitulate the basic passive elastic properties of muscle

and can be used as scaffolds for tissue engineering. The advantage

of this approach is the direct correlation between the mechanical

properties of the hydrogels and their constituent proteins, measu-

red at the single-molecule level by Atomic Force Microscopy. Hy-

drogels are engineered via photocatalytic crosslinking of tyrosine

residues present in titin immunoglobulin-like domains [2]. Hydro-

gel stiffness is then measured using a custom-built stretching device

[3]. Through single-point mutations of the constituent proteins and

modification of the protein adaptors inside the hydrogels, we can

determine how changes in the nanomechanical properties of the

protein building blocks translate into macroscopic changes in hy-

drogel stiffness and how this can affect cell behavior. Thanks to

our new strategy, it will be possible to translate the mechanical

properties of proteins to higher order arrangements. In addition,

these hydrogels represent an initial step in the establishment of

versatile smart biomaterials that mimic the adjustable mechanical

properties of muscle, with promising potential for applications in

biomedical and tissue engineering.
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Nanoparticle-based drug-delivery systems have improved the deli-

very of chemotherapeutic agents, overcoming resistance and toxi-

city problems of conventional therapies and allowing the encapsula-

tion of poorly soluble drugs, the protection of therapeutic molecu-

les from degradation, and the modification of pharmacokinetics and

biodistribution of drugs. Nanoparticles can reach tumour tissues fo-

llowing passive and active mechanisms; active targeting facilitates

the selective uptake of nanoparticles by the tumour cells them-

selves due to the binding of specific molecules on the nanosystem

surface. One of this molecules is folic acid since numerous types of

cancer cells over-express folate receptors on their surface. In this

study, folate-targeted nanoparticles (Nps-Fol) based on different

compositions of bovine serum albumin (BSA) and alginate (ALG)

have been evaluated as paclitaxel (PTX) vehicles against cance-

rous cells. In the synthesis, aqueous mixtures of BSA and ALG

were stabilized by amide bonds using ethylenediamine. The folate

conjugation on nanoparticle surface was carried out using carbodii-

mide. Nps-Fol were characterized in terms of composition, size, zeta

potential, morphology and folate-content. Cellular uptake and cell

viability were evaluated in human breast cancer cells (MCF-7 and

MDA-MB-231) and human cervical cancer cells (HeLa). The PTX

concentration range administered by PTX-loaded Nps-Fol was ac-

cording to IC50 of PTX for each cell line. Results have shown that

the ratios of BSA/ALG of Nps did not show a direct relationship

with the different compositions evaluated. The extent of folate con-

jugation in Nps-Fol was between 9±2 and 30±2 µmol Fol/mg Nps.

Individual nanometric particles (TEM) with negative Z potential

(DLS) were obtained. Cellular uptake demonstrated an increased

incorporation of these nanosystem into the cells as a consequence

of the folate ligand displayed on their surface. Unloaded nanopar-

ticles were cytocompatible, and PTX-loaded Nps-Fol successfully

killed the evaluated cancerous cells. Hence, these folate-conjugated

nanosystems have revealed their ability to induce in vitro death of

cancerous cells due to a controlled delivery of PTX.
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Cardiac fibrosis is a pathology defined by the accumulation and ex-

cess production of mainly collagen in the myocardial interstitium.

The TGFβ signaling pathway is the main route responsible for this

excessive production, in which the Hsp90 chaperone plays an im-

portant role. We work with a nanocluster, constituted by a protein

structure (based on the combination of tetratricopeptide domains-

TPR) to which Au cluster joins. This nanocluster is defined as

CTPR390-Au and have the ability to bind Hsp90. Our aim is the

detection of the gold cluster through X ray Fluorescence (XRF)

and pursue the decrease of the pathological collagen production in

the heart of mice.

Angiotensin II (Ang II) treated-mice were used, with or wit-

hout CTPR390-Au treatment. Hearts were extracted 8 days after

CTPR390-Au administration. Subsequently the hearts were fixed

with 4 % paraformaldehyde and cross-sections were obtained. The

presence of the Au clusters allow us to use the XRF at DIAMOND

Synchrotron. Masson’s trichrome stain was performed to quantify

the total collagen in the tissue The degree of cellular toxicity and

the chaperone activity of Hsp90 were measured by trypan-blue stai-

ning and refolding assay.

Accumulation of CTPR390-Au was observed tracing Au in the

hearts treated with Ang II and CTPR390-Au (1.5ngAu/mm2),

whereas in healthy hearts treated only with CTPR-390Au did not

show any accumulation (0.05ngAu/mm2). Ang II treated-mice sho-

wed a clear increase in size in comparison with the controls and the

hearts treated with nanoclusters. Masson’s trichrome stain showed

a clear difference in collagen content between mice treated only

with Ang II and with Ang II+CTPR390-Au (60 % and 16 % res-

pectively). Cell assays showed a normal cell behaviour.

We have achieved a biomedical application of a synthetic nanoclus-

ter (CTPR390-Au) and combined it with a very well established

and powerful tool as the Synchrotron XRF. This strategy allowed

us to detect the CTPR390-Au pathological accumulation in the

heart of mice. Moreover, this in vivo new pharmacological strategy

produced a reduction of the collagen deposition in the myocardial

extracellular matrix.
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-1. Cáceres, R. A., Chavez, T., Maestro, D., Palanca, A. R., Bolado,

P., Madrazo, F.& Villar, A. V. (2018). Reduction of cardiac TGFβ-

mediated profibrotic events by inhibition of Hsp90 with engineered

protein. Journal of molecular and cellular cardiology, 123, 75-87.
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Introduction: Cardiac fibrosis is triggered as a respond to resto-

re organ function after heart failure and cardiovascular diseases.

The activation of myocardial fibroblasts to produce collagen I is

part of the pathological myocardial remodeling activated by the

main profibrotic cytokine TGF-b. The nanocluster cTPR-390Au is

a biotechnological promising strategy to treat fibrosis because of its

specific binding of the TGF-b pathway co-factor HSP90 [1]. Moreo-

ver, it can be used as biomarker due to its fluorescent capabilities.

Extracellular vesicles (EVs) are vesicles released from cells with the

role of cellular communication. The aim of this investigation is to

encapsulate the fluorescent nanocluster cTPR390-Au in EVs from

fibroblasts.

Methods and Results: EVs were isolated and purified from NIH-

3T3 cell culture medium by serial ultra-centrifugations, obtaining

a final concentration of 2.4·106 EVs·ml−1. EVs were characterized

by Western Blot using EV markers (CD9 and CD63) Flow Cyto-

metry and Confocal Microscopy.
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720,000 EVs were marked with a 1:1500 dilution of pure

Bodipy R©TMR-X SE (fluorescent lipid binding dye). o encapsu-

late the fluorescent molecule, 720,000 EVs were incubated with

cTPR390-Au at 0.03mM.Ultracentrifugation was used to erase the

excess of the dye or the cTPR390-Au and the EVs were resuspen-

ded in PBS free of EVs.

Using Flow Cytometry and Confocal Fluorescent Microscopy, we

detected different fluorescent-labeled populations of EVs.

Conclusion:

We have been able to isolate, mark and detect the EVs from fibro-

blast. We have obtained the first preliminary results of a fluores-

cent synthetic nanocluster encapsulated into labeled EVs secreted

by fibroblasts. We incorporated two separated fluorescent strategies

(bodipy and cTPR390-Au) to open the possibilities of assuring this

advance with different optical techniques.
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Reconstruction of ancestral enzymes can be procured through the

sequences of their extant counterparts. This methodology has re-

cently arisen as a powerful tool to engineering enzymes, unlocking

properties long time absent. The alliance with directed evolution

results appropriate considering the possibility of boost these new

features along with the availability of a finest model for allocate

disruptive mutations [1].

This work addressed (i) the reconstruction via a Multiple Sequence

Alignment (MSA) of 500 basidiomycetes laccases, (ii) the resurrec-

tion by cloning an expressing one of the ancestral nodes in Saccha-

romyces cerevisiae, (iii) the characterization of the purified enzyme

in comparison to an extant in vitro evolved laccase [2] and (iv) the

directed evolution of the ancestral laccase. The ancestral laccase

paddle on the opposite direction of classical fungal laccases displa-

ying improved heterologous functional expression, higher stability

at acidic pHs and shifted activity towards the neutral/basic spec-

trum of pHs. Finally, the ancestral laccase was submitted to direc-

ted evolution for the efficient oxidation of initiators (β–diketones)

involved in the polymerization of styrene and acrylamide [3].
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Propranolol is a widely used beta-blocker that is metabolized by

human liver P450 monooxygenases into equipotent hydroxylated

human drug metabolites (HDMs) [1]. It is paramount for the phar-

maceutical industry to evaluate the toxicity and activity of these

metabolites but unfortunately, their synthesis has hitherto involved

the use of severe conditions, with poor reaction yields and unwan-

ted byproducts [2]. Unspecific peroxygenases (UPOs) catalyze the

selective oxyfunctionalization of C-H bonds and they are of parti-

cular interest in synthetic organic chemistry [3].

Here, we describe the engineering of UPO from Agrocybe aegeri-

ta for the efficient synthesis of 5’-hydroxypropranolol (5’-OHP).

We employed a structure-guided evolution approach combined with

computational analysis, with the aim of avoiding unwanted phe-

noxyl radical coupling without having to dope the reaction with

radical scavengers. The evolved biocatalyst showed a catalytic ef-

ficiency enhanced by two orders of magnitude and 99 % regiose-

lectivity for the synthesis of 5’-OHP. When the UPO mutant was

combined with an H2O2 in situ generation system using metha-

nol as sacrificial electron donor, total turnover numbers of up to

264,000 were achieved, offering a cost-effective and readily scalable

method to rapidly prepare 5’-OHP.
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Fungal laccases are biotechnologically relevant enzymes that are

capable of oxidizing a wide array of compounds, using oxygen from

the air and releasing water as the only by product [1]. The laccase

structure is comprised of three cupredoxin domains sheltering two

copper centers -the T1Cu site and the T2/T3 trinuclear Cu cluster-

connected to each other through a highly conserved internal elec-

tron transfer pathway. As such, the generation of laccase chimeras

with high sequence diversity from different orthologs is difficult to

achieve without compromising protein functionality. Here, we have

obtained a diverse family of functional chimeras showing increased

thermostability from three fungal laccase orthologs with 70 % pro-

tein sequence identity. Assisted by the high frequency of homolo-

gous DNA recombination in Saccharomyces cerevisiae, computatio-

nally selected SCHEMA-RASSP blocks were spliced and cloned in

a one-pot transformation [2]. As a result of this in vivo assembly,

an enriched library of laccase chimeras was rapidly generated, with

multiple recombination events simultaneously occurring between

and within the SCHEMA blocks. The resulting library was scree-

ned at high temperature identifying a collection of thermostable

chimeras with considerable sequence diversity which varied from
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their closest parent homolog by 46 amino acids on average. The

most thermostable variant increased its half-life of thermal inacti-

vation at 70oC 5-fold (up to 108 min), whereas several chimeras

also displayed improved stability at acidic pH. The two catalytic

copper sites spanned different SCHEMA blocks, shedding light on

the recognition of specific residues involved in substrate oxidation.

In summary, this case-study through comparison with previous lac-

case engineering studies, highlights the benefits of bringing together

computationally-guided recombination and in vivo shuffling as an

invaluable strategy for laccase evolution, which can be translated

to other enzyme systems.
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During last decades, microbes have emerged as suitable platforms

for sustainable, environmentally friendly, and cost-effective proces-

ses to produce many relevant compounds. Along these lines, many

endeavours have been made to engineer microorganism to function

as microfactories by transferring a whole range of foreign enzymes

(existing or even engineered with new functions) to tractable mi-

croorganisms to produce these relevant compounds [1,2].

Microorganism can biosynthesise the isoprenoids’ precursors (iso-

pentenyl pyrophosphate, IPP, and dimethylallyl pyrophosphate,

DMAPP) through two different metabolic pathways: MEV (meva-

lonate pathway), and MEP (methylerythritol phosphate pathway).

Despite the improved titers of MEV pathway, MEP pathway is

attracting attention for isoprenoids biosynthesis for its higher ef-

ficiency in terms of theoretical carbon yield and its lower oxygen

requirement compared to MEV pathway, which would decrease the

need for aeration in an industrial scenario, and hence reducing the

energy needed during industrial fermentation.

Unfortunately, strain construction and optimization to produce in-

dustrially relevant titers is usually hindered by several complica-

tions. For instances, enzymes from different species may not per-

form optimally in the desired host because of either the intrinsic

activity/specificity, suboptimal environmental conditions or limited

access to external cofactors. This is the case for the metalloenzymes

IspG and IspH (FeS enzymes) involved in MEP pathway. These FeS

enzymes require a number of “supplying enzymes” for their acti-

vation named FeS cluster carrier proteins, FeS cluster biosynthetic

pathways, and electron transporters [3]. Thus, to achieve improved

FeS enzyme activity and hence MEP pathway outcomes, it is cri-

tical to ameliorate the performance of these supplying enzymes.

In this work, directed evolution of these metalloenzymes is used

to overcome the limiting factors in the MEP pathway. In addi-

tion, to facilitate the detection of enhanced enzymatic variants a

complementation assay has been used where the cell growth of an

engineered Escherichia coli strain is linked to better performance

of these enzymes. This platform can be further used to modulate

other enzyme properties that would lead to increased compound

production.
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Calero-Muñoz, Nieves1; Frutos-Beltrán, Estrella1; Picher,
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Our laboratory discovered and characterized human PrimPol, a

new primase/polymerase specialized in the re-start of stalled repli-

cation forks [1,2]. Human PrimPol has a Zn-finger domain that is

absolutely necessary for priming, but dispensable to elongate pre-

existent primers. In collaboration with Expedeon, we characteri-

zed a PrimPol orthologue in Thermus thermophilus (TthPrimPol),

allowing the development of a new system of DNA amplification

called TruePrimeTM [3]. This method is unique, as it generates de

novo DNA primers made by TthPrimPol during the amplification

process that are elongated by the processive and extremely faith-

ful φ29 polymerase. This feature avoids the use of synthetic ran-

dom primers, improving the genomic coverage and decreasing am-

plification artifacts. Currently, we are working on improving this

system, modifying the primase activity and the template speci-

ficity of TthPrimPol. Here we show that TthPrimPol is able to

prime in double stranded DNA templates, a highly valuable abi-

lity to be used in the amplification of these substrates. Conversely,

human PrimPol does not harbor this ability. Moreover, we demons-

trated that the C-terminal region of TthPrimPol, which contains a

PriCT-1 domain, is essential for the primase activity but not for the

polymerase activity. Therefore, the PriCT-1 domain of TthPrimPol

plays the same role as the Zn-finger domain of human PrimPol.

Furthermore, we demonstrated that TthPrimPol is able to tolerate

lesions such as 8oxodG and AP sites when is elongating primers.
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The production of recombinant proteins is a challenge both in its

detection and in its purification. When we produce recombinant

proteins in bacteria we run into problems such as the production

of inactive or insoluble forms. The production of a fusion protein

using the malto-binding protein (MBP) is a useful tool and, in ad-

dition to facilitating the detection and solubility of the co-expressed

proteins, allow its easy purification on affinity columns of amylose.

Furthermore, the utility of the maltose binding protein as a fusion

protein offers great versatility. By changing the bound portion to

maltose we can change the effect or purpose with which we have

designed our protein, being an ideal quality for transport. The se-

quence and structure of the MBP is known, allowing the realization

of site mutagenesis techniques to increase the affinity of the same

for maltose and its utility as a fusion protein.

92



impar fondo.pdf

SEBBM19madrid SEBBM Scientific Groups

The competition between a ligand and an inhibitor can conse-

quently be decisive in the success of our final construction. Therefo-

re, several studies have focused on the modification of the maltose

binding zone located between two lobes of the MBP; to increase its

affinity and specificity.

This work describes the design of expression vectors based on MBP,

the selection of possible mutations and the analysis of the effect of

these mutations on the affinity of MBP for maltose. The obtained

results indicate that the mutations Ile330Trp, Ile334Trp and the

combination of them generate proteins optimized for their biotech-

nological use as expression vectors.
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Introduction: The antioxidant activity of polyphenols is attributed

to its ability to reduce the production of free radicals, which can be

by inhibiting enzymes involved or by chelation with the transition

metals responsible for the generation of free radicals. Therefore fla-

vonoids, due to their low redox potential, can reduce reactive oxy-

gen species [1]. An example of these compounds is gallic acid (GA)

and resveratrol (RVT), which are present in foods such as grapes,

pomegranates, walnuts, strawberries, cranberries, apple peel, chard

and spinach, and in beverages such as coffee, red wine and green

tea. They have been attributed biological properties such as an-

timicrobial, anti-inflammatory, anticancer, antiviral, among others

[2]. Objective: To know the effect of GA and RVT previously stu-

died in our working group on its anticancer and antiviral activity,

but now on blood cells in vitro, and thus promote its use as a pos-

sible antioxidant therapy. Methodology: Several concentrations of

GA and RVT (0-1000 ppm) were tested on human peripheral blood

cells in cell culture (1x105 cells.) at different times (0, 3, 6, 12 and

24 h) to evaluate the percentage of hemolysis. In addition, leukocy-

tes were extracted from the samples treated with both compounds

and an extraction of proteins was performed, they were quantified,

and an SDS-PAGE electrophoresis was performed to analyze the

proteomic profile. Results: A decrease in hemolysis percentage was

observed with 250 and 500 ppm. Cell viability was affected from

500 ppm of GA in 40 % and with RVT decreased by 30 %. In the

analysis of the proteomic profile we observed a sub-expression of

proteins related to apoptosis processes and DNA damage, as well

as an over-expression of proteins related to cell repair processes

and oxidative stress. In both treatments, positive and negative cell

damage controls were used. Conclusions: We observed an effect on

the proteomic profile of leukocytes treated with GA and RVT in vi-

tro, decreasing the expression of proteins related to cell death and

damage processes, as well as increasing the expression of repair

proteins and cellular metabolism, without affecting cell viability.
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G08. Teaching Biochemistry

G08-01-OI

¿Pueden los alumnos diseñar y ejecutar sus ex-
perimentos en prácticas?

Sánchez-Pérez, Isabel1; Del Peso, Luis1; Calvo, Vı́ctor1; Castaño,
José G.1; Rojo, Ana I.1; Lasa, Marina1; Mart́ınez-Costa, Oscar1;
Redrejo-Rodŕıguez, Modesto1; Jiménez, Benilde1; Arredondo,
Juan J.1

1Departamento de Bioqúımica, Facultad de Medicina,
Universidad Autónoma de Madrid, Madrid, ES

La aproximación tradicional de enseñanza de contenidos prácticos

basada en el seguimiento de protocolos detallados pone el énfasis

en el conocimiento de herramientas experimentales y el desarrollo

de destrezas técnicas. Sin embargo, la ejecución de protocolos

técnicos cerrados y completamente definidos convierte las prácticas

en la mera ejecución mecánica de un conjunto de instrucciones

y, en consecuencia, frecuentemente, provocauna actitud pasiva en

los estudiantes. Por otra parte, este método deja poco espacio

al desarrollo de otras competencias como el diseño experimental

o la discusión cŕıtica de resultados. La asignatura “Bioqúımica

Experimental Avanzada I”, es una asignatura del Grado en

Bioqúımica de la UAM que integra las prácticas experimentales de

todas las asignaturas del primer semestre del tercer curso. Desde

su implantación, la docencia de Bioqúımica Experimental Avan-

zada I, hab́ıa seguido una aproximación tradicional de prácticas

cerradas y dirigidas. Esta aproximación generaba un alto nivel de

insatisfacción en los estudiantes lo que imped́ıa en gran medida

que se alcanzasen de manera satisfactoria los objetivos docentes

de la asignatura y aconsejaba un cambio de aproximación docente.

La transición a un sistema de aprendizaje basado en proyectos en

el que el estudiante tiene una participación activa y directa tanto

en el diseño de los experimentos como en el análisis y discusión

de los resultados permite emular un entorno de investigación real

en el que los objetivos cient́ıficos se alcancen de forma colabo-

rativa. En esta aproximación, se parte del planteamiento de un

proyecto abierto que es resuelto mediante su división en pequeñas

preguntas, cada una de las cuales es planteada, desarrollada y

respondida por grupos de tres estudiantes. Aśı, cada grupo de

estudiantes aborda un aspecto concreto del proyecto proponiendo

una pregunta a contestar y una hipótesis de trabajo, diseñando

y ejecutando los experimentos necesarios. El análisis conjunto

de los datos obtenidos por todos los grupos ofrece la solución

al problema general. Finalmente es importante destacar que el

sistema de trabajo en el que se desarrolla la asignatura favorece

una de las estrategias de aprendizaje cooperativo más efectivas:

la interdependencia positiva. Todos los miembros del grupo deben

colaborar activamente para desarrollar el proyecto estimulándose

el trabajo en equipo y el aprendizaje, favoreciendo la adquisición

de competencias de orden superior en la escala de Bloom: aplicar,

analizar evaluar.

El cambio de enfoque hacia la emulación de un entorno cient́ıfico

real permite a los estudiantes extender y profundizar su compren-

sión de los conceptos teóricos viendo cómo operan en un contexto

práctico y mejora su aprendizaje. La participación activa de los

estudiantes en la generación de hipótesis, el diseño de los abordajes

experimentales, su realización y la evaluación de resultados supone

un enorme est́ımulo, generando una gran motivación y compromi-
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so. Adicionalmente, un diseño de las tareas del laboratorio abierto

y flexible permite a los estudiantes hacerse más responsables y

autónomos en la toma de decisiones favoreciendo el desarrollo de

su creatividad y su competencia para el diseño experimental y la

discusión cŕıtica de resultados.

G08-02-OI

Aprendizaje cooperativo para diseñar un sencillo
proyecto de investigación

Lastres-Becker, Isabel1; Lasa, Marina1

1Departamento de Bioqúımica, Facultad de Medicina,
Universidad Autónoma de Madrid, Madrid, ES

Uno de los principales objetivos de la reforma del sistema de

educación superior español en el marco del Espacio Europeo de

Educación Superior (EEES) contempla el aprendizaje centrado en

el estudiante, para el que existen diferentes estrategias didácticas,

entre las que se encuentra la conocida como “puzzle de expertos”,

que está basada en el aprendizaje grupal cooperativo. En este

trabajo se describe la implementación y se analiza el impacto

formativo de una actividad basada en dicha metodoloǵıa como

parte de la asignatura optativa “Señalización celular”, pertene-

ciente al Máster en Biomoléculas y Dinámica Celular de la UAM.

Inicialmente, esta asignatura formaba parte del Máster predecesor

y segúıa una estructura docente más tradicional centrada en el

instructor, que estaba basada mayoritariamente en la impartición

de clases magistrales, por lo que los estudiantes actuaban como

receptores más o menos pasivos de la información transmitida. En

los últimos cursos, la asignatura se ha rediseñado de forma que,

en la actualidad, contiene un número reducido de conferencias

didácticas, que se complementan con la realización de diferentes

actividades formativas, entre las que se encuentra el planteamiento

de un proyecto de investigación sencillo en el campo de las

biociencias moleculares. La inclusión de esta actividad se considera

altamente formativa para los estudiantes, ya que la mayoŕıa de

los mismos muestran un alto interés por continuar sus estudios

de Máster con la realización de la Tesis Doctoral y el posterior

desarrollo de una carrera investigadora.

En la presente comunicación se discuten los aspectos más im-

portantes acerca de la organización de esta actividad, en la que

se muestra la rúbrica que han de completar los estudiantes y se

detalla el seguimiento que se les realiza por parte de los profesores,

aśı como la dinámica y la organización temporal seguida para la

realización de la actividad. Además, se hace un especial énfasis

en los criterios empleados para la evaluación de la misma, en la

que también se considera la valoración que realizan los propios

estudiantes de sus compañeros de grupo, con el fin de tener

en cuenta la posible reducción del esfuerzo individual y/o la

falta de responsabilidad en la toma de decisiones del grupo por

parte de algunos estudiantes. Nuestros datos muestran que la

implementación de esta estrategia didáctica nos ha permitido,

por una parte, mejorar la interacción entre los estudiantes y

la interacción estudiante-profesor y, por otra parte, optimizar

el seguimiento del aprendizaje. Ello ha incidido positivamente

en el rendimiento académico de los estudiantes, ya que la nota

media en este apartado de la asignatura en los últimos cuatro

cursos ha sido de un 7,67 ± 1,15 (n = 69), lo que indica un alto

grado de implicación y adquisición de las competencias y habili-

dades inicialmente propuestas con el desarrollo de la actividad.

Además, es de destacar que las encuestas de satisfacción sobre

la asignatura evidencian que los estudiantes valoran de forma

muy positiva esta metodoloǵıa de enseñanza, mostrando un alto

grado de satisfacción general. Por todo ello, consideramos que

nuestros resultados argumentan fuertemente a favor del empleo de

metodoloǵıas activas basadas en el aprendizaje grupal cooperativo

como modelos de enseñanza más interactivos, en los que se crean

entornos de aprendizaje innovadores que permiten una mejora de

la efectividad educativa.

G08-03-OI

Enseñar para aprender Bioqúımica. Un proyecto
de aprendizaje-servicio para alumnos del Grado
en Veterinaria

Ibarguren, Izaskun1; Rodŕıguez, J. Luis1; Villamaŕın, Antonio1

1Departamento de Bioqúımica y Bioloǵıa Molecular. Universidad
de Santiago de Compostela

El Aprendizaje-Servicio (ApS) es una metodoloǵıa docente que

aúna el aprendizaje en las aulas con el servicio a la sociedad. Los

alumnos realizan un servicio comunitario como un medio para el

logro de las metas académicas [1,2,3,4].

Este proyecto se puso en marcha en el curso 2014-15 en el ámbi-

to de las materias “Bioqúımica” e “Integración del Metabolismo”,

que se imparten en el primer curso del Grado en Veterinaria. Cada

año en el proyecto participan un número reducido, y siempre de for-

ma voluntaria, de estudiantes matriculados en ambas materias. Los

alumnos, divididos en grupos de dos o tres miembros, buscan infor-

mación y preparan una serie de temas directamente relacionados

con contenidos de las materias. Algunos temas tratan sobre aspec-

tos bioqúımicos/metabólicos relacionados con el mantenimiento de

la salud, a través de la alimentación o del ejercicio f́ısico; otros so-

bre las causas bioqúımicas de determinados problemas de salud,

popularmente muy conocidos pero sobre los que hay una carencia

de información rigurosa. Una vez preparados los temas, los estu-

diantes imparten charlas informativas a colectivos ajenos al ámbito

universitario y con muy escasa formación en estos temas, concreta-

mente se trabaja con asociaciones de personas jubiladas y con un

colectivo muy especial para nosotros como son las personas con en-

fermedad mental. Todos estos colectivos muestran un gran interés

por recibir una información veraz sobre estos problemas de salud

que muchas veces les afectan.

Con esta metodoloǵıa docente se pretende reforzar el aprendizaje de

determinados contenidos de las materias y fomentar la adquisición

de competencias transversales como las habilidades de comunica-

ción o de trabajo en grupo. Desde el punto de vista del servicio,

se ofrece información útil sobre temas relacionados con la salud a

diversos colectivos del entorno y se fomenta la interacción de los

alumnos con estas personas, lo que en el caso del colectivo con

problemas de salud mental ayuda a reducir el estigma que sufren.
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G08-04-OI

Enseñanza de la cinética enzimática en la moda-
lidad de Aula Invertida

Santos, Guido1; Torres, Néstor1

1Universidad de La Laguna/Departamento de Bioqúımica,
Microbioloǵıa, Bioloǵıa Celular y Genética

La docencia en Aula Invertida (Flipped Classroom) es una mo-

dalidad de docencia activa y colaborativa de gran potencial en la

enseñanza de las ciencias. En este formato las clases el alumnado

debe prepararse previamente a las sesiones presenciales, las ma-

terias objeto de estudio, para lo cual cuenta con materiales que

el profesor pone a su disposición. La sesiones presenciales qudan

entonces reservadad para la realización de actividades, como son

la resolución de problemas y la realización casos prácticos, en las
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que el alumnado debe movilizar sus conocimientos, desarrollar su

creatividad y buscar soluciones en colaboración con sus pares y

contando para ello con la asistencia y tutorización del profesorado.

El alumnado asume la responsabilidad de su formación; pasando el

profesor a ser un facilitador del aprendizaje y menos un proveedor

de conocimiento.

Si bien su eficacia ha sido ampliamente demostrada, la implemen-

tación en una asignatura concreta de esta modalidad de formación

no es una tarea trivial, pudiendo llegar a producir más perjuicios

que beneficios si no se aplica adecuadamente.

En esta comunicación presentamos los resultados de la implemen-

tación de un módulo de docencia invertida dedicado a la formación

en cinética enzimática, dentro del programa de una asignatura de

Bioqúımica de un Grado en Bioloǵıa. Los resultados mostraron

una mejora en aprendizaje de los conceptos básicos hasta el punto

de que el alumnado mostró ser capaz de resolver problemas que

requeŕıan la movilización y contextualización de dichos conceptos.

Sin embargo, en general mostró resistencia a este cambio de

formato docente.

Presentamos los resultados y conclusiones de la experiencia. Entre

estas destaca que para garantizar el éxito de la implementación de

esta nueva forma de enseñanza-aprendizaje es necesario dar orien-

tación clara a los estudiantes sobre los objetivos de la formación,

y estimular suficientemente, por la v́ıa del reconocimiento en la

calificación, la realización de las actividades de trabajo y estudio

autónomo previas.

G08-05-P102

La técnica puzzle de Aronson como herramienta
de aprendizaje cooperativo para la enseñanza del
metabolismo en Bioqúımica

Busto, M.D.1; Ortega, N.1; Ramos-Gómez, S.1; Pilar-Izquierdo,
M.C.1; Albillos, S.M.1; Palacios, D.1

1University of Burgos/Biotechnology and Food Science

El objetivo de este trabajo es presentar una experiencia derivada de

la implementación de una de las técnicas de aprendizaje cooperati-

vo, el método de puzzle, aplicada a la enseñanza del metabolismo

dentro de la asignatura de Bioqúımica, que se imparte en tercer

curso del Grado en Qúımica de la Universidad de Burgos. La ac-

tividad, de tres horas de duración, implica la formación de grupos

base, formados por cuatro-cinco componentes, y cuatro grupos de

expertos. Al inicio de la clase, el profesor explica y distribuye una

gúıa que incluye de manera esquemática: (i) los roles del grupo y

de los componentes del grupo, (ii) cómo se va a desarrollar la se-

sión, indicando los bloques de actividades a realizar y distribución

de tiempos; (iii) un listado numerado con los interrogantes y con-

tenidos del tema de estudio, y (iv) los puntos del listado anterior

que debe desarrollar cada uno de los cuatro expertos. Una vez for-

mados los grupos de trabajo, el profesor distribuye a cada experto,

un texto elaborado espećıficamente para cada uno de los grupos de

expertos, y de cuya lectura se puede extraer toda la información

que precisan. En esta experiencia, la lectura objeto de desarrollo

se centraba en uno de los temas de metabolismo, la glucólisis. Fi-

nalizada la actividad, se realiza un test individual y, seguidamente,

un test grupal. Los resultados presentados se corresponden con el

curso 2017-18, con participación de 28 alumnos, que dieron lugar a

un total de 7 grupos base. La nota media grupal en la actividad fue

de 8,4±0,6, con máxima de 8,9 y mı́nima de 7,5. Las calificaciones

individuales segúıan una distribución normal con un valor medio

de 6,6±1,7 y coeficientes de asimetŕıa y de curtosis de -0,32 y -0,68,

respectivamente. Considerando la evaluación individual y grupal,

se constata de los resultados de esta actividad que los alumnos con

las mejores calificaciones individuales no modifican o incluso pe-

nalizan su nota al formar parte del grupo base y los alumnos con

peores resultados individuales se benefician de su participación en

el grupo. El 94 % de los alumnos encuestados valoran positivamente

el desarrollo de la actividad para el aprendizaje de la glucólisis.
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G08-06-P103 f,m

Molecular Biology Techniques for 1st Year Psy-
chology Students

Muñoz-Sáez, Emma1; Verde Rello, Zoraida2; Yvert, Thomas1;
Santiago, Catalina1

1Universidad Europea de Madrid/Ciencias Biomédicas Básicas,
2Universidad de Valladolid (Soria)/Bioqúımica, Bioloǵıa
Molecular y Fisioloǵıa

First year Psychology Degree students from Universidad Europea

de Madrid have in their curricula a Behavioural Biology subject

in which is included in its syllabus general concepts of molecular

biology from a behavioural approach. The aim of this activity is

to encourage self-direct learning and the ability to work in both

theoretical and experimental teamwork with a novel approach for

getting familiar with basic genetic techniques for those students

without a previous knowledge of biology or genetics.

The starting point was a clinical scenario of a patient with tobacco

consumption addiction. In this regard, the serotoninergic system

plays a central role. On the one hand nicotine leads to increase the

levels of 5-HT (serotonine) in the brain and on the other hand,

high brain levels of 5-HT have been associated with an antidepres-

sant role. These high levels of 5-HT in the brain could be due to

impairments in the reuptake of 5-HT in synapses which have been

associated with increased tobacco use, increased nicotine depen-

dence and a greater difficulty in quitting smoking.

During this activity students learn how to isolate a DNA sam-

ple from their own oral mucosa cells. Afterwards, they performed

a PCR to amplify 5-HTT gene (5-hydroxytryptamine transporter

gene) encharge of retaking 5-HT from the synapsis and analyzed

the 5-hydroxytryptamine transporter gene-linked polymorphic re-

gion (5-HTTLPR). The short variant of polymorphism (S allele)

has less transcriptional activity than the long variant (L allele).

These two practical classes mimic a real scenario for Psychology

students increasing their motivation and helping them to learn dif-

ficult concepts about genetics always guided by the professor and

the procedures supplied to them. Genetic techniques help Psycho-

logist both, to know which of their intervention as a professional

should be longer and to identify of those patients who need an extra

support in the future to prevent relapse in addition issues.
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G08-07-P104

Learn experimental design and understand UV-
VIS spectrophotometry without wetting your
hands

Herráez, Angel1

1Universidad de Alcalá/Bioloǵıa de Sistemas

Spectrophotometry is a commonplace technique in the bioche-

mistry laboratory, and due to easy availability of the instrumen-

tation and a multitude of applications, also frequent in teaching

laboratories. Nonetheless, for a deep learning of the principles
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involved it is relevant that students have a chance to practice more

extensively than what is usually feasible due to time constraints

in the laboratory. Additionally, the calculations involved are an

ability that often results problematic with students. It is essential

that students acquire numeracy and are comfortable handling

the concepts of absorbance, concentration, amount, volume,

dilutions. . .

We present a virtual laboratory where students may practice,

at their own pace and in their available times. The simulated

environment includes details like switching the spectrophotometer

on, setting the wavelength, opening the lid, choosing reagents,

using a pipette for preparing suitable sample mixtures in a cuvette,

and finally taking a single measurement of absorbance or recording

a full spectrum.

One module includes guided activities around the relation between

concentration and absorbance, tabulating the measurements, ma-

king a graphical plot and interpreting results. Another activity is

built around the Bradford assay for proteins, which is interpreted

both qualitatively and quantitatively. A third one deals with

recording a spectrum of haemoglobin for different dilutions of

a sample. The second module focuses on learning experimental

design while exploring the activity of an enzyme as a function of

pH and temperature.

These virtual laboratories with their accompanying activities may

be profitable as a complement to the hands-on wet laboratory

experience and reinforce familiarity with procedures, understan-

ding of the fundamentals of the technique and proficiency in the

calculations.

G08-08-P105

Diseño de una herramienta de evaluación del
Trabajo de Fin de Máster para los estudios de
Máster en Nutrigenómica y Nutrición Personali-
zada

Ribot, Joan1; Rodŕıguez, Ana M.1; Bonet, M. Luisa1; Palou,
Andreu1; Picó, Catalina1; Serra, Francisca1; Yau Qiu, Zhi Xin1

1Universitat de les Illes Balears-CIBEROBN-IdISBa, Palma de
Mallorca, ES/Grup de Recerca Nutrigenómica i Obesitat,
Laboratori de Biologia Molecular, Nutrició i Biotecnologia
(LBNB)

Las rúbricas pueden mejorar los procesos de evaluación del Trabajo

Fin de Máster (TFM). El propósito de este estudio fue revisar las

herramientas y procesos de evaluación de la asignatura TFM del

Máster en Nutrigenómica y Nutrición Personalizada de la Univer-

sidad de las Islas Baleares con el fin de adecuarlos a la evaluación

por competencias, y desarrollar una rúbrica o matriz de valoración

fácil de usar por los miembros de los tribunales, fácil de explicar y

entender por los alumnos, y que facilitara el proceso de evaluación

del TFM.

Este proyecto se está desarrollando por etapas. En la primera, se

elaboró la rúbrica del TFM tras definir los indicadores a partir de

los criterios de evaluación recogidos en la memoria de los estudios e

identificar las dimensiones de las competencias en relación con los

criterios de evaluación y sus indicadores. En la segunda, se prevé

aplicar la rúbrica diseñada para la evaluación del TFM (informe

y defensa pública) durante el presente curso académico. Mediante

encuestas ad hoc a los miembros de los tribunales y los alumnos,

se recopilará información que permitirá determinar la utilidad, el

grado de satisfacción, y la validez percibida de la aplicación de la

rúbrica. Esta información permitirá, en una tercera etapa, refinar

la rúbrica de considerarlo necesario.

La idea es incorporar la rúbrica de manera sistemática a los estu-

dios, una vez comprobada su viabilidad, aceptación y utilidad como

herramienta de evaluación formativa del TFM y mejora del proceso

de aprendizaje de los alumnos.

Agradecimientos: Ayuda PID 181905 para proyectos de innova-

ción y mejora de la calidad docente (IRIE, UIB-GOIB). Año

académico 2018-2019.

G08-09-P106

Integrated learning of metabolism and nutrition
for the basic training of first-year Dentistry
students. An experience based on the WSLA
(Work Station Learning Activity) model

Cid Torres, Maria Antonia1; Novillo, Apolonia1; Tabone,
Mariangela1; Garćıa Higuera, Irene1; Blanco Fernández de Valde-
rrama, Maŕıa José1; González Soiltero, Maria del Roćıo1

1Universidad Europea de Madrid/Ciencias Biomédicas Básicas

The integration of basic, nutritional and metabolic aspects of Bio-

chemistry has revealed necessary in the basic education of health

science students. Future professionals in Dentistry will be in re-

gular contact with patients, having a good opportunity to involve

both child and adults in a healthy life style [1]. Therefore, during

student’s training in Biochemistry is important to include nutri-

tional aspects not only related to oral health but also to systemic

pathologies such as eating disorders.

The integrated teaching methodology that provides the WSLA mo-

del (Work Station Learning Activity) has been applied successfully

in our University [2,3]. In this experience we used a clinical scenario

as a real-world approach to favor student’s integration of bioche-

mistry and nutrition with emphasis on metabolism and nutrient

requirements. Work station learning activities included handling

of an online nutritional database [4], an Excel tool for nutritional

simulation [5] and several metabolic pathways descriptions. The

student’s learning outcomes for this activity were: 1) to identify

the nutritional characteristics of the components included in the

Mediterranean diet; 2) to explain the process of digestion and ab-

sorption of the different macronutrients; 3) to integrate the physio-

logical consequences of normal intake of essential nutrients as well

their shortage in our organism.

The activity was designed as a practical class during the first se-

mester of the 2018-2019 academic year in the pre-clinical years of

the Dentistry degree at Universidad Europea de Madrid (UEM).

The activity was carried out by 420 students. The students’ opi-

nion was collected in the form of survey. Preliminary analysis of the

students’ grades, as well as the impressions of the professors invol-

ved in the activity all suggest that this methodology for the study

of metabolic biochemistry that is connected with real life situa-

tions, increases the students’ motivation, and promotes integrated

and significant learning.
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Modelo predictivo del rendimiento académico de
los estudiantes de primer año de los grados de
ciencias
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Matemático, 3Universidad de La Laguna/Bioqúımica,
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El rendimiento académico durante el primer año de universidad

es crucial para el éxito académico futuro y se considera un

factor determinante de las tasas de abandono. En este trabajo

presentamos un nuevo indicador de rendimiento académico, bási-

camente la suma de las calificaciones obtenidas en las asignaturas

aprobadas en el primer cuatrimestre del primer curso, aplicable

para estudiantes de primer año de los grados en ciencias. Mediante

un modelo de regresión lineal múltiple, hemos podido identificar

los factores académicos, previos al ingreso en la universidad, más

relevantes de cara a predecir el éxito de los estudiantes que cursan

el primer año de los grados en Bioloǵıa, Ciencias Ambientales,

F́ısica, Matemáticas y Qúımica de la Universidad de La Laguna.

El modelo propuesto tiene el valor de permitir identificar a los

estudiantes en riesgo de fracaso al comienzo del curso y por

tanto de diseñar intervenciones y estrategias educativas, paliar

sus déficits formativos y evitar aśı el abandono al tiempo que se

mejora el rendimiento académico.

G08-11-P108

Aplicación de un nuevo sistema de evaluación
basado en trofeos en asignaturas de los grados de
Bioqúımica y Bioloǵıa

Ferrer, Miguel D.1; Mercader, Josep1; Rodŕıguez, Adrián2;
Oliver, Paula1

1Universitat de les Illes Balears/Dep. Biologia Fonamental i

Ciències de la Salut , 2Università Cattolica del Sacro Cuore/Dep.
Nefrologia

Desde la implantación del sistema de grados en las universida-

des españolas se han ido incorporando diversos elementos de

evaluación continua. El objetivo de este proyecto fue poner en

marcha un nuevo sistema de evaluación continua basado en la

obtención de trofeos en dos asignaturas de la Universitat de les

Illes Balears: Bioloǵıa, de primero del grado de Bioqúımica, y

Bioloǵıa Molecular y Control Metabólico (BMCM) de segundo

del grado de Bioloǵıa. En cada asignatura se establecieron varias

actividades cuya ejecución pod́ıa conllevar la obtención de un

trofeo: bronce (0,1 puntos en la nota final), plata (0,2 puntos)

y oro (0,3 puntos), no pudiendo sumarse más de 1 punto en

total. Aśı, un 10 % de la nota final se obteńıa por acumulación

de trofeos obtenidos en actividades como: asistencia a seminarios

y conferencias, concursos basados en materia de la asignatura,

cuestionarios de autoevaluación, uso de redes sociales con fines di-

vulgativos, participación activa en clase, coevaluación de trabajos

por pares, etc. En Bioloǵıa, el 74 % de los estudiantes (39 de 53)

alcanzaron la puntuación máxima de 1 punto (la nota media fue

0,94), mientras que en BMCM el 31 % (18 de 59) alcanzaron dicha

puntuación (nota media 0,68). En ambas asignaturas, la nota

obtenida en los trofeos correlacionó con la nota de los exámenes

(Bioloǵıa: r=0,475, p<0,001; BMCM: r=0,277, p<0,05) y con la

nota final de la asignatura sin considerar la puntuación de los

trofeos (Bioloǵıa: r=0,439, p=0,001; BMCM: r=0,496, p<0,001).

Estos resultados nos permiten concluir que el sistema de evaluación

continua basado en trofeos es un sistema válido de evaluación,

justo para el alumnado, y cuya principal ventaja radica en que

es personalizable para cada estudiante, permitiendo explotar sus

competencias personales y permitiéndole alcanzar la máxima pun-

tuación de este elemento de evaluación a través de v́ıas alternativas.

G08-12-P109

Standardized Oral Glucose Load to Introduce In-
tegration of Carbohydrate Metabolism in Health
Sciences

Castillo, Carlos Alberto1; Ballesteros-Yáñez, Inmaculada2;
Mariano-Juárez, Lorenzo3; Conde-Caballero, David3; Rodŕıguez-
Mart́ın, Beatriz4
1University of Castilla La Mancha/School of Physiotherapy and

Nursing, 2University of Castilla La Mancha/School of Medicine,
3University of Extremadura/School of Nursing & Occupational

Therapy, 4University of Castilla La Mancha/School of Health
Sciences

The biochemical basis of metabolism, especially carbohydrate me-

tabolism, constitute a core part of the teaching of Biochemistry in

the first university training courses. However, establishing the ba-

sis of metabolism in the classroom implies that the student must

deal with complex concepts, both in the field of Biochemistry (ste-

reoselectivity, enzymatic activity, etc.) and other related subjects

(hormones, nutrition, digestion, etc.). This work describes our prac-

tical experience developed as an introduction to the integration of

carbohydrate metabolism in the final part of a Biochemistry course

in the framework of Health Sciences.

In this experience, an oral glucose (50 g glucose) tolerance test was

carried out on volunteer students to analyse in a practical way the

regulation of carbohydrate metabolism. The volunteer students we-

re divided into three experimental groups: fasting, fasting + gluco-

se, non fasting + glucose. The students themselves monitored their

blood glucose each 30 minutes during the 2 hours of the experi-

ment. Blood glucose values were represented in real time and the

changes observed in each experimental group were analysed and

discussed in a lively classroom debate.

Students learned the basic mechanisms by which carbohydrate me-

tabolism is regulated through their empirical observations of blood

glucose variation in the different experimental conditions during ti-

me taking advantage of the possibilities that active learning offers

as developing critical thinking. In addition, during this experien-

ce students were able to integrate concepts coming from different

courses. This practical immersion in the regulation of carbohydrate

metabolism provides a robust and stimulating framework for intro-

ducing active learning methodologies into the Biochemistry curri-

culum and for promoting cooperation and integration of different

courses in Health Sciences teaching.
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Learning of the university student through gami-
fication tools in Dentistry

Ricco, Natalia1; Bru, Samuel1; Ponte, Mariana1; Quandt, Eva1;
Jimenez, Javier1; Clotet, Josep1

1Universitat Internacional de Catalunya/Ciencias Básicas

The teaching learning options most used in Spain are theoretical

and practical classes. Even we are moving to Problem Based

Learning Activities, there is still a high amount of teaching hours

that relays on lectures. But within this option, there are many

ways to achieve the dynamics that seems to be needed to maintain

student’s focus longer. Classroom gamification turned out to be

a useful tool for students to apply in real time, those concepts

that are transmitted by the instructor in the most “classical” way

during lectures. On the other hand, it is also useful for instructors

to have a fast idea about the general assimilation of concepts by

the class. Our experience, done with students from the dentistry

degree, shows that results obtained in the final exam of the subject

are better and a high degree of student’s satisfaction is achieved.
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G08-14-P111 f

Data-Driven Structural Bioinformatics: The
HADDOCK/WeNMR Ecosystem

Jiménez-Garćıa, Brian1; Schaarsmidt, Jörg1; Trellet, Mikael
E.1; Koukos, Panagiotis I.1; Bonvin, Alexandre M.J.J.1

1Utrecht University/NMR Spectroscopy Research Group-Bijvoet
Center for Biomolecular Research

The aim of the research in our lab (www.bonvinlab.org), is to inte-

grate diverse experimental information sources with computational

structural biology methods to obtain a comprehensive description

of the structural and dynamic landscape of complex biomolecular

machines. For this purpose, we have been developing HADDOCK

[1] over the last 15 years. HADDOCK has pioneered the use ex-

perimental and/or bioinformatics data to guide the modelling pro-

cess. A large variety of experimental data can be included, such

as from Nuclear Magnetic Resonance, Mutagenesis, Mass Spectro-

metry, Small Angle X-ray Scattering, Cryo-Electron Microscopy

or bioinformatics predictions. Data from any other experimental

and/or predictive methods generating either distance- or interface

mapping- based information can easily be incorporated into HAD-

DOCK.

HADDOCK [2] is freely available in the form of a user-friendly

web server which has been making use of the EGI federated high-

throughput computing (HTC) resources since over 10 years now.

Its importance for the scientific community, its top performance in

the CAPRI [3] community-wide blind protein docking experiment

and its continuous development and improvements are reflected in

the high number of citations since its release, circa 2000, and its

large worldwide user community (>12500).

HADDOCK is currently a core software in the H2020 Center

of Excellence for Computational Biomolecular Research (bioex-

cel.eu) and is operating as a WeNMR thematic service (wenmr.eu)

under the the H2020 European Open Science Cloud hub pro-

ject (eosc-hub.eu), together with several other services accessible

from https://wenmr.science.uu.nl. Those portals are building upon

EOSC-Hub services, making use of DIRAC4EGI to submit over 8

million jobs per year to HTC resources, even accessing GPGPU re-

sources via containerization (a product of the INDIGO-Datacloud

project), and facilitating their use by integrating the EGI CheckIN

single-sign-on. All those form the HADDOCK/WeNMR ecosystem.
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Microteatro en el aula: Hemoglobina como actriz
principal

Viana, Marta1; Alcalá, Mart́ın1

1Universidad San Pablo CEU/Qúımica y Bioqúımica, Facultad
de Farmacia

Promover el aprendizaje autónomo de los alumnos es dif́ıcil de con-

seguir, por lo que proponemos una manera más interactiva, don-

de el alumno es el protagonista. El objetivo es la obtención de

conocimientos de la estructura de dos protéınas capaces de unir

ox́ıgeno, aśı como el mecanismo de dicha unión; integrar las simili-

tudes estructurales y diferencias funcionales y la regulación su ciclo

fisiológico.

Utilizamos métodos de análisis directo, discusión y role-play (gru-

po de 2o de Biotecnoloǵıa, asignatura Bioqúımica). La trama de la

obrase basa en una empresa especializada en la gestión de las fun-

ciones vitales, inmersa en un proceso de selección de personal en el

departamento de transporte de ox́ıgeno. Dos candidatos: hemoglo-

bina y mioglobina; definen su estructura, propiedades, puntos fuer-

tes y debilidades para ser contratados. Antes de la representación,

los alumnos deben revisar conceptos básicos sobre la materia, revi-

sando bibliograf́ıa aportada, pero no se les expone el contenido en

el aula. Se les entrega un guion para llevar a cabo la representación

del caso y se realiza la asignación de los personajes a representar.

El d́ıa de la representación, cada alumno y/o grupo de alumnos,

acudirán debidamente vestidos de acuerdo con el papel asignado, y

se llevará a cabo la representación de la obra. Al finalizar, se repa-

san los conceptos principales y se realizan las aclaraciones precisas.

La evaluación de los resultados fue cualitativa mediante encuesta

de satisfacción en la que además se les requeŕıa que aportaran su-

gerencias para mejorar la metodoloǵıa. El 100 % de los alumnos

mostraron un grado de satisfacción muy elevado. Dichos resulta-

dos se vieron plasmado de forma cuantitativa en los resultados del

primer parcial, donde se incluyó la materia trabajada con la meto-

doloǵıa del role-play. El porcentaje de aprobados de este examen

ascendió al 94 % de los alumnos presentados, muy superior a la

media tradicional que se sitúa en torno al 70 %.
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Use of video-works as a teaching tool to promote
the use of English in science studies

Oliver, Paula1; Reynés, Bárbara1; Sánchez, Juana1

1Universidad de las Islas Baleares/Laboratorio de Bioloǵıa
Molecular, Nutrición y Biotecnoloǵıa

Internationalization is a key aspect considered within the Euro-

pean Higher Education Area. Thus, the use of teaching strategies

in English will contribute to the quality of the academic degrees.

Moreover, the proper use of English is of special relevance in science

studies. Here we have promoted a teaching strategy consisting in

the implementation of video-works performed in English to present

group works, in substitution of the more classic oral presentations.

We have used this strategy in two subjects “Financial Resources for

R+D in Food Sciences” of the University master’s degree in Nutri-

genomics and Personalized Nutrition, and “Nutrition and Metabo-

lism” of the Biology degree, both of the University of the Balearic

Islands. The participants were 20-25 students per subject during

the academic course 2018-19. Students were divided in group of

4-5 persons and prepared video-works with free, online available

applications. The works were made accessible through the intra-

net of the course and the students had the possibility to visualize

them, interact to make questions through the forum and, moreover,

all the students evaluated the video-works of their partners. English

was used as vehicle language in all the aspects related to this acti-

vity. At the end of the activity, students answered a questionnaire

and were enquired to know their degree of satisfaction. In general,

students perceived that the format of video-work versus an oral

presentation helps to explain the different scientific topics. The use

of English as language to communicate was not so complicated as

initially perceived. In addition, inter-group evaluation among the

students evidenced similar marks in comparison to that provided

by the teachers. Finally, based on the questionnaires and enquires

to the students, as well as on the own perception of the teachers

involved in the project, video-works appear as an interesting tool

to motivate the students and to give them confidence in the use of

English to communicate scientific works.
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Youtube: a present and future learning tool
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Over the last years, information and communication technologies

have been promoting an extraordinary movement towards pedago-

gic innovation thank to the own technology progress. Today, our

students have grown up in a new world, where their quotidian life

is marked using new technologies in multiple formats.

Learning through video tutorials is taking more and more relevance

in University teaching. These are small pieces of audiovisual con-

tent designed to complement traditional education.

The main innovation we expect to introduce is the creation of a

Youtube channel where students can access to explanatory videos

of the practical sessions of the subject Methods and Techniques in

Molecular Biology, in the third year of the degree in Biochemistry,

reviewing the studied contents repeatedly anytime, with the aim

of consolidating the knowledge of both the practical and theorical

part of the subject.

To achieve this objective, we performed video recordings of the

practical sessions with a camera fixed with a tripod. This camera

was focusing the work area (mainly inside a biosecurity hood since

most work is done with cell cultures) at all times and from diffe-

rent angles. Then, we edited the videos with a specialized program.

Finally, the resulting videos were posted on the internet, in a You-

tube channel.

The recorded videos are divided by the type of practice, from the

primary culture of mouse brown preadipocytes, to basic operations

of a cellular and molecular biology lab, such as cell line mana-

gement, gene silencing or cell cycle analysis. All the videos are

accompanied by links of interest and the corresponding written ex-

planation of each step in each practice, with the aim of making

them as inclusive as possible.

This experience has been very enriching for both the students and

the lecturers that have been involved, providing a new way of com-

munication and development of university teaching.

Supported by grant PID 181918 of Institut de Recerca i Innovació

Educativa (IRIE), Universitat de les Illes Balears (UIB).
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Estructura-Funcion de Macromoleculas: JSmol
como una herramienta para el aprendizaje
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G2; Pons, Daniel G2; Oliver, Jordi1; Roca, Pilar1
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En segundo curso del grado de Bioqúımica de la Universitat de les

Illes Balears (UIB) existe la asignatura Estructura-Función de Ma-

cromoléculas, con 22 horas prácticas de ordenador con el objetivo

de adquirir habilidad y destreza en el manejo de programas de vi-

sualización y estudio estructural de macromoléculas biológicas. Aśı

pues, es una asignatura en la que poder facilitar al alumnado esta

visualización de macromoléculas mediante el uso de software libre,

podŕıa ayudar a la consolidación de los conceptos de la asignatura.

Jmol (Jmol: an open-source browser-based HTML5 viewer and

stand-alone Java viewer for chemical structures in 3D n.d.) nació

como una miniaplicación que utilizaba el lenguaje Java y que se

ejecutaba dentro de una página web. Esta miniaplicación permite

la visualización de modelos moleculares en páginas web a partir

de archivos de coordenadas moleculares incluidas dentro de dichas

páginas web. La falta de Java en muchos equipos ha llevado al desa-

rrollo de JSmol, que tiene las mismas prestaciones, pero no requiere

de Java, sino que únicamente es un software libre que utiliza las

prestaciones própias del navegador (HTML5 y JavaScript).

Los archivos de coordenadas moleculares que lee JSmol tienen for-

matos correspondientes a distintos programas de visualización mo-

lecular. El formato mas común para estructuras de protéınas y

ácidos nucleicos determinador experimentalmente es el de la base

de datos Protein Databank (PDB), mantenido por el consorcio in-

ternacional PDB.

JSmol y sus guiones docentes realizados, facilitan al alumnado el

estudio mediante autoaprendizaje, reforzando la idea de “flipped

classroom”, aśı como facilitar también el repaso de determinados

conceptos importantes para la asignatura.

Financiación: PID 181931 del Institut de Recerca i Innovació

Educativa (IRIE) de la Universitat de les Illes Balears (UIB)
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Clase inversa y aprendizaje activo para incentivar
la participación y la motivación de los alumnos
en clases prácticas de la asignatura Biotecnoloǵıa
Microbiana del Grado en Biotecnoloǵıa

González, Andrés1; Fillat, Maŕıa F.1

1Universidad de Zaragoza/Bioqúımica y Bioloǵıa Molecular y
Celular

Biotecnoloǵıa Microbiana es una asignatura obligatoria de 6 crédi-

tos ECTS que se imparte en el primer cuatrimestre del último curso

del Grado en Biotecnoloǵıa en la Universidad de Zaragoza. Dentro

de las actividades formativas, los alumnos participan en varias se-

siones de prácticas de laboratorio, tanto del Área de Microbioloǵıa

como del Área de Bioqúımica y Bioloǵıa Molecular. Como parte de

un Proyecto de Innovación Docente, en el presente curso 2018-2019

se implementaron metodoloǵıas de clase inversa y aprendizaje acti-

vo, con el fin de incentivar la motivación en el estudio y promover la

participación y el desarrollo de competencias de los alumnos en las

clases prácticas del Área de Bioqúımica y Bioloǵıa Molecular. Dos

semanas antes del inicio de las prácticas, se incorporó en el Anillo

Digital Docente (ADD) de la asignatura una serie de materiales do-

centes para el aprendizaje no presencial (clase inversa), los cuáles

inclúıan art́ıculos cient́ıficos, pequeñas monograf́ıas, hiperv́ınculos

a videos tutoriales de acceso libre y el guión de prácticas. Los ma-

teriales docentes fueron cuidadosamente seleccionados por los pro-

fesores para garantizar una adecuada incorporación, recapitulación

y profundización de los conceptos teórico-prácticos imprescindibles

para el buen desempeño y aprovechamiento durante las prácticas de

laboratorio. Durante las secciones de prácticas se emplearon dife-

rentes técnicas de aprendizaje activo y feedback como PEPEOLA

[1], Enseñanza Just-in-Time [2], Instrucción entre Pares [3], en-

tre otras. La innovación tuvo un impacto muy favorable sobre el

proceso de aprendizaje, logrando incrementar significativamente la

participación, la implicación, el interés y el aprovechamiento de los

estudiantes con respecto a lo observado en promociones anteriores.

El 100 % de los participantes en una encuesta anónima (21 alum-

nos) consideró que seŕıa interesante o conveniente la introducción
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de estas nuevas tecnoloǵıas de aprendizaje en otras asignaturas del

Grado.
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-[1] Robles G, González-Barahona JM, Prieto A. Relada 2010; 4: 240-8.

-[2] Novak GN, Patterson ET, Gavrin A, Christian W. Just-in-Time

Teaching: Blending Active Learning and Web Technology, Saddle

River, NJ: Prentice Hall, 1999.

-[3] Mazur E. Peer Instruction: A User’s Manual Series in Educational

Innovation. Saddle River, NJ: Prentice Hall, 1997.

G08-20-P117

La Tabla Periódica como recurso didáctico para
el aprendizaje de los bioelementos

Fernández Novell, Josep Maria1

1Universitat de Barcelona/Bioqúımica y Biomedicina Molecular

La asimilación por el alumnado de Primaria y la ESO de los con-

ceptos implicados en la comprensión de los bioelementos y las bio-

moléculas no es sencilla ni inmediata. Entre otros motivos, se debe

a la complejidad de los curŕıculos de ambas enseñanzas. A partir del

hecho que la ONU proclamó este 2019 como el Año Internacional

de la Tabla Periódica de los Elementos Qúımicos, se ha tomado la

Tabla Periódica como iniciativa para potenciar las relaciones entre

la qúımica y la bioqúımica.

Los elementos biogénicos o bioelementos son los que forman parte

los seres vivos. Atendiendo a su abundancia pueden clasificarse en

tres categoŕıas: a) Primarios (C, H, O, N) entre ellos forman enlaces

covalentes muy estables, hasta el 99 % de la mayoŕıa de la masa ce-

lular está constituida por carbono, hidrógeno, ox́ıgeno y nitrógeno.

b) Secundarios (S, P, Mg, Ca, Na, K, Cl). c) Oligoelementos (Fe,

Mn, Cu, Zn, F, Si, Y, B, Cr, Co, Mo ...) presentes solo en trazas

pero tanto su ausencia como su exceso puede ser perjudicial pa-

ra el organismo. Las funciones que desarrollan estos bioelementos

pueden ser: a) Plásticas o estructurales, arquitectura del cuerpo

humano, de los organismos vivos, son los elementos indispensables

para formar las biomoléculas orgánicas, protéınas, glúcidos, ĺıpi-

dos y ácidos nucléicos. b) cataĺıticas (el Fe2 + en el transporte de

ox́ıgeno y de electrones o el Zn2+ en el centro activo de enzimas)

c) osmóticas (intervienen iones como el Na+, K+ y Cl-).

Estos bioelementos forman parte de distintos juegos de cartas que

puede ser de utilidad, para el profesorado de ciencias de los distintos

niveles educativos, para profundizar e innovar en la didáctica de di-

chos conceptos. Se presenta un juego de mesa con veintiuna cartas,

con 21 bioelementos diferentes y otro juego con 15 bioelementos.

Ambos con la presencia de la Tabla periódica y con la finalidad de

jugar con el alumnado y después profundizar en su conocimiento

en bioelementos, biomoléculas y bioqúımica.
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Experimental model of co-operative teaching and
co-evaluation of Biochemistry, Molecular and
Cellular Biology

Busquets, Xavier1; Thode, Christian2; Fernéndez, Arsenio3

1Universidad de las Islas Baleares/Bioloǵıa, 2Nottingham Trent

University/School of science and technology, 3Universidad de
Léon/Bioloǵıa Molecular

Nowadays the university education in Biochemistry, Molecular

and Cellular Biology has changed due to new computer-based

technologies available to both teaching staff and students. These

freely-available technologies offer new pedagogical tools utilized by

students belonging to different universities and located in different

countries. This ensures an increase in the critical mass and in

talent sharing. We show an experimental model of co-operative

teaching developed initially at the University of Leon in collabora-

tion with the Nottingham Trent University. The University of the

Balearic Islands has joined this model to discuss and co-evaluate

research projects or ideas for the application of these disciplines to

the development of spin-off companies. The objective is to train

students to give scientific presentations in English to a multilingual

audience aimed at Biochemistry, Cellular and Molecular Biology

conferences. The student presentations should comply with the

following rules : 1) search for information in specialized journals.

2) identify the main aspects of their allocated topics. 3) present

in a clear and concise way, in English (taking into consideration

language barriers). 4) illustrate the ideas properly. 5) use the

adequate format for citations. 6) follow the instructions provided

for the preparation. 7) improve the presentation skills in front

of a multilingual audience. 8) present basic questions in public.

9) discuss the information. 10) use feedback from the teaching

team to improve the final presentation and 11) receive peer

feedback on the reliability of references, the visual aspects of the

slides, the delivery of the talk, the content and the adherence to

the presentation rules. Each student is expected to prepare the

presentation as a draft and discuss it with the other members.

The teachers set up the presentation in Google Drive, but give the

student permission to edit the document. Co-evalutions are made

online after the presentation.

G08-22-P119 f

Perdido en el núcleo... ¿Cómo salir descifrando el
código genético? Una iniciativa de gamificación
en Bioloǵıa Molecular

Manzano, Anna1; Simon, Helga1; Vidal, Anna1; Sanchez,
Cristina1; Pimenta, Carolina1; Garćıa, Jesús1

1Universitat de Barcelona/Ciències Fisiològiques GID-
IDCCFFII (GINDOC-UB/157)

La asignatura “Bioqúımica y Biof́ısica” se imparte en el primer

semestre del grado de Podoloǵıa. Los estudiantes de nuevo ingreso

presentan una gran heterogeneidad debido a las diversas v́ıas

de acceso al Grado. Sus conocimientos previos y sus hábitos

de estudio hacen que la enseñanza de la Bioqúımica y Biof́ısica

presente dificultades para muchos de los estudiantes. En la parte

de Bioqúımica, el bloque de Bioloǵıa Molecular pretende enseñar

y contextualizar los mecanismos que permiten la expresión génica.

Debido a la naturaleza de estos contenidos, que incluyen definición

de gen y sus principales caracteŕısticas, mecanismos de selección

de cadenas de ADN, secuencias consensos de inicio y terminación,

aśı como mecanismos de regulación de la expresión génica y aplica-

ción del código genético nos pareció que reuńıa las caracteŕısticas

para aplicar dinámicas de gamificación.

La gamificación es una metodoloǵıa de aprendizaje que aplica la

mecánica de los juegos en un ámbito educativo con el objetivo de

que los alumnos aprendan de una forma divertida y motivadora. En

nuestro caso el objetivo principal era que los estudiantes supieran

identificar los diferentes elementos del proceso de expresión génica

y los mecanismos de regulación y los utilizaran para conseguir un

producto funcional (protéına).

Este abstract describe una experiencia de innovación educativa

en el ámbito de la Bioloǵıa Molecular utilizando un juego de

pruebas tipo “room escape” que requeŕıa de la aplicación de

los conocimientos de Bioloǵıa Molecular para salir de la célula,

escenario de la actividad, donde por un error experimental hab́ıan

100



impar fondo.pdf

SEBBM19madrid SEBBM Scientific Groups

quedado atrapados. La actividad se realiza en pequeños grupos

que compet́ıan entre si y deb́ıan en algunos momentos cooperar

para obtener información o herramientas necesarias para conseguir

su objetivo.

Este tipo de actividades mejoran el trabajo cooperativo, permite

desarrollar habilidades comunicativas y organizativas, favorece

la creatividad, el ingenio y el pensamiento cŕıtico, y permite

contextualizar procesos complicados de una forma divertida,

motivando y facilitando la adquisición de conocimientos.

La experiencia ha sido valorada muy positivamente tanto por

parte de los estudiantes como del profesorado participante y será

parte de un proyecto de innovación docente el próximo curso.

G08-23-P120 f

Problemas sin problemas para ciencias de la salud

Simon-Molas, Helga1; Vidal-Alabró, Anna1; Iglesias, Daniel2;
Giménez-Bonafé, Pepita1; Manzano, Anna1
1Universitat de Barcelona/Departament de Ciències

Fisiològiques GID- IDCCFFII (GINDOC-UB/157), 2Universitat
de Vic-Universitat Central de Catalunya (UVic-UCC)/Facultat
de Medicina GID- IDCCFFII (GINDOC-UB/157)

Introducción: En los últimos años en el Campus de Ciències

de la Salut de Bellvitge diferentes profesores hemos realizado

innovaciones en nuestra docencia que han incluido el aprendizaje

basado en problemas (ABP) como metodoloǵıa docente.

Metodoloǵıa: El aprendizaje basado en problemas (ABP) es

una estrategia didáctica innovadora centrada en el estudiante, que

facilita la adquisición de habilidades y competencias profesionales

indispensables y que proporciona el contexto adecuado para

favorecer el trabajo en grupo y el aprendizaje significativo. Em-

pezamos con la introducción del ABP en el 2015 en la asignatura

optativa “Teràpia Gènica i Molecular” de 2o y 3o de Medicina y

Odontoloǵıa, donde después de tres años de prueba y rediseño, el

ABP se ha instaurado como metodoloǵıa docente de referencia.

Durante el último curso también otras iniciativas de nuestro grupo

de innovación han introducido esta metodoloǵıa en la docencia de

una asignatura troncal de primero de Podoloǵıa, concretamente

Fisioloǵıa.

Resultados: Después de varios años de aplicación de esta metodo-

loǵıa activa, se describen las mejoras organizativas implementadas

y el funcionamiento de la experiencia, en la que los alumnos,

organizados en grupos, resuelven un caso mediante un trabajo

colaborativo, siguiendo la dinámica del ABP con la supervisión de

un tutor. En este análisis comparamos y realizamos un paralelismo

sobre la utilización de la metodoloǵıa de ABP en diferentes

enseñanzas como Medicina, Odontoloǵıa y Podoloǵıa, a la vez que

demostramos la versatilidad y validez de esta metodoloǵıa docente

para asignaturas troncales con gran número de alumnos y otras

asignaturas optativas con menor número de participantes.

Conclusión: De los resultados analizados se puede concluir que

la dinámica ABP permitió conseguir los objetivos propuestos,

incrementando la motivación de los estudiantes por las asignaturas,

favoreciendo el aprendizaje significativo, el trabajo en equipo y

mejorando los resultados académicos y la satisfacción de los

estudiantes.

Palabras clave: Aprendizaje basado en problemas, Podoloǵıa,

Odontoloǵıa, Medicina, Terapia Génica, Fisioloǵıa, Motivación o

Aprendizaje significativo, Trabajo en grupo.

G09. Protein Structure and Function

G09-01-OI

Conformational Activation Promotes CRISPR-
Cas12a Catalysis and Resetting of the Endonu-
clease Activity

Stella, S1; Mesa, P1; Thomsen, J2; Paul, B1; Alcón, P1; Jensen,
SB2; Saligram, B1; Moses, ME2; Hatzakis, NS3; Montoya, G4

1Structural Molecular Biology Group, Novo Nordisk Foundation
Centre for Protein Research, Faculty of Health and Medical
Sciences, University of Copenhagen, Blegdamsvej 3B, 2200
Copenhagen, Denmark , 2Department of Chemistry &
Nanoscience Centre, University of Copenhagen,
Universitetsparken 5, 2100 Copenhagen, Denmark , 3Department
of Chemistry & Nanoscience Centre, University of Copenhagen,
Universitetsparken 5, 2100 Copenhagen, Denmark. Electronic
address: hatzakis@chem.ku.dk., 4Structural Molecular Biology
Group, Novo Nordisk Foundation Centre for Protein Research,
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Copenhagen, Blegdamsvej 3B, 2200 Copenhagen, Denmark.
Electronic address: guillermo.montoya@cpr.ku.dk.

Cas12a, also known as Cpf1, is a type V-A CRISPR-Cas RNA-

guided endonuclease that is used for genome editing based on

its ability to generate specific dsDNA breaks. Here, we show

cryo-EM structures of intermediates of the cleavage reaction,

thus visualizing three protein regions that sense the crRNA-DNA

hybrid assembly triggering the catalytic activation of Cas12a.

Single-molecule FRET provides the thermodynamics and kinetics

of the conformational activation leading to phosphodiester bond

hydrolysis. These findings illustrate why Cas12a cuts its target

DNA and unleashes unspecific cleavage activity, degrading ssDNA

molecules after activation. In addition, we show that other crRNAs

are able to displace the R-loop inside the protein after target

DNA cleavage, terminating indiscriminate ssDNA degradation.

We propose a model whereby the conformational activation

of the enzyme results in indiscriminate ssDNA cleavage. The

displacement of the R-loop by a new crRNA molecule will reset

Cas12a specificity, targeting new DNAs.

G09-02-OI

Volta phase plate cryo-EM structures reveal
the coupling specificity between GPCRs and
heterotrimeric G-proteins

Garćıa-Nafŕıa, Javier1

1LMB-MRC Cambridge

G-protein coupled receptors (GPCRs) are the largest family of

membrane receptors in the human body and are a target for ∼35 %

of the currently approved FDA drugs. GPCRs sense a variety of

molecules and transduce the signal to the intracellular milieu by

coupling to heterotrimeric G-proteins. We have used Volta phase

plate cryo-EM to obtain high-resolution structural information on

GPCR-G protein complexes. We show the significant effect of the

Volta phase plate on the quality of the cryo-EM data and discuss

structures of the A2AR-GS and serotonin 5-HT1B-GO heterotri-

mer. The structural data informs about the state-of-the-art in

GPCR drug discovery by cryo-EM and highlights the complexity

in the GPCR-G protein selectivity code.

G09-03-0S

Descifrando las bases moleculares de la comuni-
cación entre fagos

Marina, Alberto1; Gallego del Sol, Francisca1; Penadés, José
Rafael2

1Instituto de Biomedicina de Valencia (IBV-CSIC)/Genómica y

Proteómica, 2University of Glasgow/Institute of Infection,
Immunity & Inflammation
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Muchos virus bacterianos (fagos) presentan dos ciclos vitales muy

diferentes, uno ĺıtico donde se replican en la bacteria hospedado-

ra, lisandola para propagarse, y otro lisogénico donde se integra en

su genoma y se replica como parte de éste. Esta decisión es clave

para la ecoloǵıa y la evolución tanto del fago como de la bacteria.

Recientemente se ha descrito que los fagos de Bacillus utilizan un

sistema de comunicación, denominado “arbitrium”, para coordinar

su decisión entre lisis-lisogenia (Erez et al, 2017). En arbitrium, los

fagos se comunica produciendo un hexapéptido (AimP) durante su

ciclo ĺıtico que se secreta al medio. Una vez internalizado, el pépti-

do promueve la lisogenia al unirse al factor de transcripción AimR,

reduciendo la expresión aimX, el regulador negativo de la lisogenia.

De este modo, la población relativa de fagos activos se correlaciona

con la concentración de AimP, determinando si los fagos entran en

el ciclo ĺıtico o lisogénico.

Bacillus subtilis . Resolvimos las estructuras tridimensionales de

factor de transcripción AimR tanto en su forma apo como unido

a su operador diana o a AimP (Gallego del Sol et al, 2019). Las

estructuras mostraron que AimR es un d́ımero que presenta plas-

ticidad intŕınseca, compartiendo caracteŕısticas estructurales con

la familia de quórum sensing RRNPP caracteŕıstica de firmicutes.

Sorprendentemente, AimR reconoce un operador inusual con dos

repeticiones investidas de 6 pares de bases (pb) separadas por un

largo espaciador de 25 pb. Las repeticiones invertidas son reco-

nocidas a través del surco mayor por el dominio HTH de AimR,

mientras que un dominio con 9 motivos TPRs, interacciona ines-

pećıficamente con los fosfatos del espaciador. El péptido , uniéndose

al dominio TRP, estabiliza una conformación compacta de AimR

que en el d́ımero aproxima las hélices de reconocimiento del ADN,

evitando la unión de AimR a su región promotora diana, explicando

el mecanismo de inhibición inducida por el péptido. Curiosamente,

en la estructura AimR-AimP las hélices de reconocimiento de ADN

de AimR permanecen expuestas en una conformación compatible

con la unión de ADN, lo que abre la posibilidad de actividades

reguladoras adicionales de AimR en su estado unido a péptido y

apoya que la decisión entre lisis y lisogenia sea un proceso mucho

más complejo.
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G09-04-OS

Molecular basis of the neuroprotective effect of
cytochrome c phosphorylation

Guerra-Castellano, Alejandra1; Pérez-Mej́ıas, Gonzalo1;
Dı́az-Quintana, Antonio1; De la Rosa, Miguel A1; Dı́az-Moreno,
Irene1

1University of Seville/Instituto de Investigaciones Qúımicas
(IIQ), Centro de Investigaciones Cient́ıficas Isla De La Cartuja
(cicCartuja), Universidad de Sevilla-Consejo Superior de
Investigaciones Cient́ıficas (CSIC), Spain

Mitochondrial dysfunction is related to neurodegenerative disea-

ses and cardiovascular pathologies, as well as to various types

of cancer. Cytochrome c (Cc) is one of the main factors invol-

ved in the control of redox signaling through its post-translational

modifications. These modifications can alter how Cc binds to its

physiological partners, but these effects are highly dependent on

which residue is modified [1,2]. Tyr97 phosphorylation of Cc is sti-

mulated by insulin-induced post-ischemic neuroprotection. In this

work, we characterize a phosphomimetic Cc mutant generated by

site-specific incorporation of the non-canonical p-carboxymethyl-

L-phenylalanine amino acid at position 97, using an orthogonal

amber suppressor tRNA/aminoacyltRNA synthetase (aaRS) pair

(Y97pCMF Cc) [3]. We observed a higher efficiency of the respi-

ratory chain, a lower production of reactive oxygen species (ROS)

and a reduced activation of caspase cascade when Y97pCMF Cc

was present. Moreover, we observed the direct interaction of Cc

with the Hypoglycemia/Hypoxia inducible mitochondrial protein1-

a (HIGD1A) protein, a positive regulator of cytochrome c oxidase.

Our findings thus provide the basis for understanding the molecu-

lar mechanism and potential use of phosphomimetic species of Cc

as neuroprotective agent, thereby providing new opportunities to

develop more efficient therapies against acute pathologies.
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A quaternary tetramer assembly inhibits the
deubiquitinating activity of USP25

Reverter, David1

1Universidad Autonoma de Barcelona/Bioquimica y Bioloǵıa
Molecular. Institut de Biotecnoloǵıa y de Biomedicina.

USP25 deubiquitinating enzyme is a key member of the ubiquitin

system, which acts as a positive regulator of the Wnt/β-catenin

signaling by promoting the deubiquitination and stabilization

of tankyrases. USP25 is characterized by the presence of a long

insertion in the middle of the conserved catalytic domain. The

crystal structure of USP25 displays an unexpected homotetrameric

quaternary assembly that is directly involved in the inhibition of its

enzymatic activity. The tetramer is assembled by the association of

two dimers and includes contacts between the coiled-coil insertion

domain and the ubiquitin-binding pocket at the catalytic domain,

revealing a distinctive autoinhibitory mechanism. Biochemical and

kinetic assays with dimer, tetramer and truncation constructs

of USP25 support this mechanism, displaying higher catalytic

activity in the dimer assembly. Moreover, the high stabilization of

tankyrases in cultured cells by ectopic expression of a constitutive

dimer of USP25 supports a biological relevance of this tetrameri-

zation/inhibition mechanism.

G09-06-OS

Dynamics of ParB and the critical role of the
CTD in DNA condensation unveiled by combined
force-fluorescence measurements

Madariaga-Marcos, Julene1; Pastrana, César L.1; Fisher,
Gemma L. M.2; Dillingham, Mark S.2; Moreno-Herrero, Fernando1

1Centro Nacional de Biotecnoloǵıa-CSIC/Department of

Macromolecular Structures, 2University of Bristol/DNA:Protein
Interactions Unit, School of Biochemistry

ParB is a central component of partition systems responsible for the

faithful segregation of chromosomes and low-copy number plasmids

in bacteria. Bacillus subtilis ParB forms multimeric networks in-

volving non-specific DNA binding leading to DNA condensation.

In previous work [1], it was found that the C-terminal domain

(CTD) of ParB is essential for the formation of those higher-order

structures, and that an excess of the free CTD impeded DNA con-

densation or promoted decondensation of pre-assembled networks.

However, interpretation of the molecular basis for this phenomenon

was complicated by the inability to uncouple protein binding from

DNA condensation or to correlate both measurements in parallel.
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Here, we have combined lateral magnetic tweezers with total inter-

nal reflection fluorescence microscopy to simultaneously control the

restrictive force against condensation and to visualize ParB protein

binding by fluorescence. At non-permissive forces for condensation,

ParB binds non-specifically and highly dynamically to DNA, whe-

reas at low forces ParB condenses DNA as shown previously [2].

Our new approach allowed direct tests of different models to ex-

plain CTD-dependent condensation inhibition. We conclude that

the free CTD blocks the formation of ParB networks by hetero-

dimerization with full length ParB which remains bound to the

DNA. This strongly supports a model in which the CTD acts as

a key bridging interface between distal DNA binding loci within

ParB networks [3].
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Deciphering the Long- and Short- Range Gly-
cosylation Preferences of GalNAc-Ts enzymes
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1Instituto de Biocomputación y F́ısica de Sistemas Complejos
(BIFI), Universidad de Zaragoza

Mucin-type O-glycosylation is initiated by a family of polypeptide

GalNAc-transferases (GalNAc-Ts) which are type-II trasmem-

brane proteins that contain Golgi luminal catalytic and lectin

domains that are connected by a flexible linker. In addition to

recognizing polypeptide sequence, several GalNAc-Ts, including

GalNAc-T4, show both long-range N- and/or C-terminal prior

glycosylation (GalNAc-O-Ser/Thr) preferences, modulated by

their lectin domain, as well as short-range prior glycosylation

specificity, governed by their catalytic domain.

Herein we report studies on GalNAc-T4 that reveal the origins of

its unique N-terminal long-range glycopeptide specificity, which

is the opposite of GalNAc-T2. For the first time, we provide

the structural basis for the different remote prior glycosylation

preferences of the GalNAc-Ts and confirm that the flexible linker

plays a determinant role by dictating the rotation of the lectin

domain. In addition, we also provide the first structural basis for

the short-range glycosylation of the same member of the family,

GalNAc-T4, and unravel a flexible loop protruding from the lectin

domain that has been found to be essential for the optimal activity

of the catalytic domain.

In summary, molecular basis for GalNAc-Ts’ long- and short-

range prior GalNAc glycosylation are identified, and the solved

complex structures become an invaluable tool for understan-

ding how GalNAc-Ts perform their fundamental mucin-type

O-glycosylation filling-in role.

G09-08-P13 f,m

Combining optical tweezers with IRM, TIRF,
Widefield and STED: a platform for dynamic
single molecule analysis

Llauró, Aida1; Mukhortava, Ann1; Hendriks, Maurice2

1LUMICKS , 2LUMICKS/De Boelelaan 1085, 1081 HV
Amsterdam

Biological processes performed by proteins interacting with

DNA/RNA, cell membranes or cytoskeletal protofilaments are key

to cell metabolism and life. Detailed insights into these processes

provide essential information for understanding the molecular

basis of life and the pathological conditions that develop when such

processes go awry. The next scientific breakthrough consists in

the actual, direct, real-time observations and measurements of the

individual mechanisms involved, in order to validate and complete

the current biological models. Single-molecule technologies offer an

exciting opportunity to meet these challenges and to study protein

function and activity in real-time and at the single-molecule level.

Here, we present our efforts for further enabling discoveries in

the field of biology and biophysics using both the combination

of optical tweezers with correlative fluorescence microscopy (wi-

defield, TIRF, confocal and STED) and label-free Interference

Reflection Microscopy (IRM). We present several examples in

which our technologies enhanced the understanding of protein

folding, cytoskeletal mechanics, protein-membrane interactions

and genome structure and organization. Furthermore, we show

that advances in hybrid single-molecule methods can be turned

into an easy-to-use and stable instrument that has the ability to

open up new venues in many research areas.

G09-09-P14 f

In vivo titin oxidation as a regulator of muscle
elasticity
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III/Molecular Mechanics of the Cardiovascular System, 2Centro
Nacional de Investigaciones Cardiovasculares Carlos
III/Cardiovascular Proteomics, 3Centro Nacional de
Investigaciones Cardiovasculares Carlos III/Proteomics Technical
Unit

Titin is the sarcomeric protein responsible for the passive elasti-

city of striated muscle. Its mechanical properties are determined by

unfolding and refolding equilibria of the immunoglobulin-like (Ig)

domains of the I-band. Recent studies have shown that redox post-

translational modifications of cysteines located in these domains

modulate the elasticity of titin in vitro [1,2]. However, the identity,

extent and specific residues targeted by these modifications in vivo

remain unexplored. Here we show for the first time that titin is

oxidized in vivo and that oxidative modifications target conserved

cysteines of the mechanically active Ig domains. We have optimized

a method for in-gel determination of oxidized thiols by fluorescent

labelling, which has allowed us to prove that titin’s cysteines are

remarkably oxidized when compared to other sarcomeric proteins,

such as myosin. By mass spectrometry, we have also found that

conserved cysteines previously described in vitro as mechanically

relevant are in fact oxidized in vivo. The characterization of re-

dox posttranslational modifications of titin opens a new avenue to

a better understanding of the modulation of muscle elasticity in

health and disease, and could explain the pathological effects of

an altered redox status, such as during myocardial infarction and

ischemia.
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Spider silk proteins: Building blocks of the toug-
hest material

Pérez-Rigueiro, José1; Elices, Manuel1; Guinea, Gustavo
Vı́ctor1

1Universidad Politécnica de Madrid/Ciencia de Materiales

Spider silk spidroins are a unique group of proteins in a number

of respects. Since the appearance of spiders (Aranae) in the Devo-

nian period, the production of silk fibers from these proteins has

constituted one of the defining traits of the clade. In this regard,

it is admitted that the numerous possibilities offered by silk fibers

played a major role in the evolutionary success of the group.

Spidroins are characterized by their large molecular weight (∼ 300

kDa) and by sequences in which a small group of short motifs,

such as the conspicuous polyalanine runs (-An-), appear in mul-

tiple repetitions. It was found that the characteristic sequence of

spidroins is critical for the transition from protein solution to solid

fiber that occurs during the spinning process. In this regard, it is

remarkable that the natural spinning process in spiders proceeds

under extremely friendly conditions, while yielding a high perfor-

mance material.

The sequence of spidroins is also essential in defining the basic mi-

crostructural features of spider silk and their outstanding mechani-

cal properties. Spider silk shows a semicrystalline microstructure in

which nanocrystals are dispersed in an amorphous matrix. This mi-

crostructure allows the activation of different processes during the

deformation of the fiber. The combined effect of these processes, in

turn, yields the outstanding values of toughness that characterize

these fibers. In this context, this contribution presents a basic over-

view of the relationship of the main features of spider silk spidroins

with the processing, microstructure and mechanical performance of

this singular material.
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Cryoelectron microscopy (cryoEM) has emerged over the last

years as a powerful structural technique, capable of generating

high-resolution information (even below 2 Å) of specimens of a

very wide range of molecular masses, from small proteins and

complexes of 50 kDa up to large structures of several mDa. The

ability of trapping transient complexes, difficult to isolate and

crystallise, and of using minutes amount of sample is making

cryoEM the ideal technique for tackling, in structural terms,

almost any kind of specimen. We intend to provide information to

the SEBBM community of the CNB-CIB cryoEM facility.
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Optogenetic Navigation of Routes Leading to
Protein Amyloidogenesis in Bacteria

Giraldo, Rafael1
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Modulation of liquid-liquid and liquid-hydrogel phase transitions is

central to avoid the cytotoxic aggregation of proteins in eukaryotic

cells, but knowledge on its relevance in bacteria is limited. Here

the power of optogenetics to engineer proteins as light-responsive

switches has been used to control the balance between solubility

and aggregation for LOV2-WH1, a chimera between the plant blue

light-responsive domain LOV2 and the bacterial prion-like protein

RepA-WH1. These proteins were first linked by fusing, as a conti-

nuous α-helix, the C-terminal photo-transducer Jα helix in LOV2

with the N-terminal domain-closure α1 helix in RepA-WH1, and

then improved for light-responsiveness by including mutations in

the Jα moiety. In the darkness and in a crowded solution in vitro,

LOV2-WH1 nucleates the irreversible assembly of amyloid fibres in-

to a hydrogel. However, under blue light illumination LOV2-WH1

assembles as soluble oligomers. When expressed in Escherichia co-

li, LOV2-WH1 forms in the darkness large intracellular amyloid

inclusions compatible with bacterial proliferation. Strikingly, un-

der blue light LOV2-WH1 aggregates decrease in size while they

become detrimental for bacterial growth. LOV2-WH1 optogenetics

governs the assembly of mutually exclusive inert amyloid fibres or

cytotoxic oligomers, thus enabling the navigation of the conforma-

tional landscape of protein amyloidogenesis to generate potential

photo-activated anti-bacterial devices (optobiotics).
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Martin-Gonzalez, Alejandro1; Wilkinson, Oliver2; Kang,
Haejoo3; Northall, Sarah2; Wigley, Dale3; Dillingham, Mark2;
Moreno-Herrero, Fernando1

1Centro Nacional de Biotecnoloǵıa/Estructura dee
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Homologous recombination (HR) is one of the main cellular mecha-

nisms for DNA damage-repair. Because it uses a homologous donor

DNA as a template it is a potentially error-free repair mechanism.

The process of repair involves the concerted action of multiple pro-

teins; therefore the handling and maintenance of the DNA ends in

close proximity is critical. A key early factor in HR is CtIP. Little

is known about this protein apart from its role in the initial steps

of HR and its tetrameric oligomeric state in solution for a small

part of the protein. Here we have studied the oligomeric state of

human CtIP (hCtIP) and its interaction with DNA using Atomic

Force Microscopy (AFM). AFM imaging of hCtIP shows five clas-

ses of particles classified according to their morphology and volume

analysis. The largest class is consistent with a tetrameric dumbbell

structure formed by a central N-terminal domain (NTD) connec-

ted to peripheral C-terminal domains via flexible coils. Electron

Microscopy data support the dumbbell-shape arrangement obser-

ved in AFM micrographs. In addition, AFM images of CtIP-DNA

binding reactions show the formation of long molecules as a conse-

quence of association of shorter DNAs by CtIP acting as a bridge.

Bridging events are dependent on [hCtIP] and on the oligomeric

state of hCtIP, as corroborated with mutants. Interestingly, in vi-

tro fluorescence anisotropy studies indicate a higher CtIP avidity
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for complex DNA ends. All together, we propose a model where

CtIP binds DNA at internal positions and slides along the duplex

before being captured at DNA non-canonical ends. CtIP interacts

directly with other proteins involved in DNA damage repair and

signalling, and may therefore act as a platform to co-ordinate the

repair of two-ended DNA breaks via HR.
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Thioredoxins (Trxs) are key components of the redox system

that regulates the activity of multiple target proteins through

dithiol-disulfide exchange reactions. Trxs are reduced by members

of the Trx reductase (TR) family that is composed of pyridine

nucleotide-dependent flavoenzymes (NTRs) and ferredoxin- (Fdx)-

linked iron-sulfur proteins (FTRs). NTRs, the most common type

of TRs, are members of the family of dimeric pyridine nucleotide

disulfide oxidoreductase flavoproteins that typically use NADPH

as the source of reducing equivalents. More the list of NADPH-

independent TR members has grown to include four previously

unrecognized groups of flavoenzymes in bacteria and archaea

(Susanti et al, JBC, 2016; Buey et al, Mol Plant, 2017; Buey et al

PNAS, 2017; Buey et al, PNAS, 2018). These recent reports have

unexpectedly expanded the structural and functional diversity

of this emerging family of flavoenzymes. Moreover, they support

the view that the most of the cellular redox systems consist of

structural/functional modules and regulatory elements that the

different organisms have conveniently combined during evolution

to create proteins capable of adapting to specific metabolic and

environmental situations. We will present our recent findings on

the structural and functional diversity, as well as its evolutionarily

implications, of this emerging protein superfamily.
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Understanding the Biophysics of Protein-Surface
Interactions
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Despite the importance of protein-surface interactions in biology

and biotechnology, our understanding of how and why they oc-

cur is still quite limited. Why, for example, do proteins generally

remain folded and functional on biological surfaces and cell mem-

branes, but often unfold, adhere to, and inactivate on artificial sur-

faces? And what are the thermodynamic consequences of the in-

teraction of proteins with surfaces? Responding to these questions

requires understanding the biophysical origins of protein-surface in-

teractions, however the lack of experimental measurements of the

thermodynamics of such interactions has precluded its quantitative

analysis. In response, we have developed an approach to measure

the free energy of protein-surface interactions [1], which we ha-

ve employed here to explore the extent to which attachment to a

chemically well-defined, macroscopic surface alters the thermody-

namic stability of protein L [2]. We have achieved so by modif-

ying protein L with the redox reporter methylene blue and then

covalently tethering its N-terminus to a gold electrode passivated

with a hydroxyl-terminated alkanethiol monolayer. Chemical unfol-

ding of the surface-attached protein alters the rate with which the

methylene blue transfers electrons to the electrode, thus allowing

to monitor the unfolding by electrochemical techniques to extract

the folding free energy of the surface-attached protein. By com-

paring this stability to that of the same protein in bulk solution

we find that surface-attachment stabilizes the protein, presumably

due to excluded volume effects that restrict the conformational en-

tropy of the unfolded state. Furthermore, in exploring macromole-

cular crowding, solvent composition, and electrostatic interactions

on surfaces, we find that the biophysics of surface-interacting pro-

teins are markedly different from those in bulk solution. Our stu-

dies thus refine our knowledge of the biophysics underlying protein-

surface interactions, which may in turn improve our understanding

of fundamental biological processes occurring at cellular interfaces,

as well as optimize the design of protein-surface pairs for protein-

incorporating biotechnologies.

References
-[1] Kurnik M, Ortega G, Dauphin-Ducharme P, Li H, Caceres A,

Plaxco KW. PNAS 2018; 115(33):8352-7.

-[2] Ortega G, Kurnik M, Dauphin-Ducharme P, Li H, Arroyo-Currás

N, Caceres A, Plaxco KW. AngewChemIntEd 2019; 58(6):1714-8.

G09-16-P21

Characterizing simple microfluidic approaches
for a fast and efficient reagent exchange in single-
molecule studies

Madariaga-Marcos, Julene1; Corti, Roberta2; Mantegazza,
Francesco3; Moreno-Herrero, Fernando1

1Centro Nacional de Biotecnoloǵıa CSIC/Macromolecular
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Single-molecule experiments usually take place in flow cells.

This experimental approach is necessary for experiments which

require a liquid environment, but is also useful to allow the

exchange of reagents before or during measurements. This is

crucial in experiments that need to be triggered by ligands, ATP,

or reactions that require a sequential addition of proteins. We

employ simple home-fabricated flow cells fabricated using two

glass coverslips and a gasket made of paraffin wax (parafilm) in

our Magnetic Tweezers (MT) and TIRF experiments. The volume

of the flow cell can be controlled by modifying the dimensions

of the channel and the reagents are introduced using a syringe

pump. In this system, a fast and controlled exchange of reagents

is not possible without working under very high flow rates,

which disturb the biological system, in the flow cell, impeding

performing sophisticated experiments. Lower flow rates employed

not to perturb the system usually lead to the generation of a

reagent gradient in the flow cell. For very precise measurements

it is thus desirable to have a very fast exchange of reagents with

minimal diffusion. We propose an implementation of multistream

laminar microfluidic cells consisting of two inlets and one outlet.

In this scenario, because of the nature of laminar flow, a fast

exchange is achieved while diffusion is minimized. Reagents

are introduced by two computer-controlled syringe pumps. Our

two-inlet flow cells are home-designed and fabricated, and their

performance has been characterized by MT and TIRF experiments.
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The rolling-circle replication mechanism is the most common mode

of replication of small bacterial plasmids carrying antibiotic resis-

tance. It is initiated by the binding and nicking of a replication

initiator (Rep) protein to the double-stranded origin of replication

(dso). After the nicking, duplex unwinding is then performed by

the PcrA helicase, which processivity is critically promoted by its

interaction with Rep [1]. How Rep and PrcA proteins interact to

nick and unwind the duplex in not fully understood. We have pre-

viously shown that nicking activity of Staphylococcus aureus RepC

depends on the negative supercoiling degree of the DNA [2]. Here,

we use Magnetic Tweezers to monitor the real-time dynamics of

DNA unwinding by Staphylococcus aureus PcrA helicase and its

relation with the nicking activity of RepC at the single-molecule

level. We find that PcrA is prone to stochastic pausing resulting

in average translocation rates of 30 bp s−1 and a mean pause-

free unwinding velocity of 50 bp s−1. Pauses duration follows a

single exponential distribution with a pause lifetime of 8.9 s. Ad-

dition of SSB proteins, did not affect PcrA translocation velocity

but slightly increased its processivity. Analysis of the supercoiling

degree of DNA required for RepC nicking and the delay time bet-

ween RepC nicking and DNA unwinding, suggests that RepC and

PcrA can form a protein complex on the DNA binding site before

nicking. A comprehensive model that rationalizes these findings is

proposed.
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Vimentin is an intermediate filament protein involved in essential

cellular processes, including organelle position, cell migration and

division and stress responses. Vimentin possesses a single cysteine

residue, which plays a key role in the modulation of filament as-

sembly. C328 serves as a sensor for oxidative and electrophilic stress

in a manner dependent on zinc availability [1,2]. Here, we have

combined biochemical and computational tools to get insight into

vimentin interactions. Determinations of the C328 pKa using mo-

nobromobimane showed the existence of two cysteine populations

belonging to either different oligomeric or conformational species.

Moreover, these data also indicated the presence of a meaningful

proportion of the residue as thiolate at physiological pH. Disulfide

crosslinking, with e.g. dibromobimane, revealed the existence of vi-

mentin conformations in which C328 residues from different dimers

or tetramers may fall within short distance in soluble vimentin and

in greater proportion in filaments. Computational building of di-

mer and tetramer 3D models of the region D264-G406 of vimentin

allowed estimating a distance between cysteine residues of appro-

ximately 4 Å. Interestingly, production of dibromobimane crosslin-

ked species was precluded in the presence of zinc, which conversely

did not affect amine crosslinking. Molecular dynamics simulations

identified several hot spots for zinc binding close to position C328,

which could be involved in the accessibility and reactivity of this

residue. Altogether our results expand our understanding of the

role of C328 in vimentin organization and its interplay with zinc

under pathophysiological conditions.

Funding: H2020 Masstrplan grant 675132, SAF2015-68590-R and

CTQ2017-88353-R (MINECO/FEDER)
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Single-molecule methods using recombinant proteins have ge-

nerated transformative hypotheses on how mechanical forces

are generated and sensed in biological tissues. However, testing

these mechanical hypotheses on native molecules in their natural

environment remains inaccessible to conventional genetics, biophy-

sics and molecular biology tools. To overcome these limitations,

here we demonstrate a genetically engineered knock-in mouse

model carrying a HaloTag-TEV insertion in the protein titin,

the main determinant of myocyte stiffness. Using our system,

we have specifically severed the titin filament by digestion with

TEV protease, and found that the response of muscle fibers to

length changes requires mechanical transduction through titin’s

intact polypeptide chain. HaloTag-based covalent tethering has

enabled directed examination of the dynamics of native titin

under physiological forces using recently developed magnetic

tweezers. At physiological pulling forces lower than 10 pN, titin

domains are readily recruited to the unfolded state, and produce

41.5 zJ mechanical work during refolding. Our results support

an active role of titin in muscle contraction in coordination with

actomyosin motors. Insertion of the HaloTag-TEV cassette in

proteins with mechanical roles opens new grounds to explore the

molecular basis of cellular force generation, mechanosensing and

mechanotransduction.
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Bacteriophages have specialised receptor binding proteins (RBPs)

for initial, reversible, host cell wall recognition. Once a suitable

host is found, the phage commits to infection by irreversible

attachment via a secondary receptor interaction. The crystal

structures of several of these receptor-binding proteins have been

solved and have been shown to be mainly beta-structured, but

structurally highly diverse and containing several new protein

folds. Here we present structures of the receptor-binding proteins of

the Escherichia coli phages T4, T5 and T7, and of Staphylococcus

phages S24-1 and K. Bacteriophage receptor-recognising proteins

may be used for bacterial detection, while modification by natural

or experimental mutation of bacteriophage receptor-binding

domains may allow retargeting of phages to alternative host

bacteria. Their shape and stability may also allow their use in

nano-technological applications.
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ligase in the Smc5/6 complex
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Modification of chromosomal proteins by conjugation to SUMO

is a key step to cope with DNA damage and to maintain the

integrity of the genome. The recruitment of SUMO E3 ligases

to chromatin may represent one layer of control on protein

sumoylation. However, we currently do not understand how cells

upregulate the activity of E3 ligases on chromatin. Here we show

that the Nse2 SUMO E3 in the Smc5/6 complex, a critical player

during recombinational DNA repair, is directly stimulated by

binding to DNA. Activation of sumoylation requires the electros-

tatic interaction between DNA and a positively charged patch

in the ARM domain of Smc5, which acts as a DNA sensor that

subsequently promotes a stimulatory activation of the E3 activity

in Nse2. Specific disruption of the interaction between the ARM

of Smc5 and DNA sensitizes cells to DNA damage, indicating that

this mechanism contributes to DNA repair. These results reveal

a mechanism to enhance a SUMO E3 ligase activity by direct

DNA-binding and to restrict sumoylation in the vicinity of those

Smc5/6-Nse2 molecules engaged on DNA.
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Macromoléculas

Bacteriophages use tail fibers or tailspikes to bind to bacterial re-

ceptors in the cell wall. Hence, the host range of phages depends

on these proteins. Our work is focused on the atomic interaction

between epsilon15 and its host bacterium Salmonella enterica subs-

pecies enterica serovar Anatum A1 (also called Salmonella anatum)

[1]. Epsilon15 contains six tailspikes; each tailspike is composed of a

trimer of the gp20 protein, which has 1070 residues. Each tailspike

consists of a tail hub binding arm and a barrel-shaped main body

decorated with three petals [2]. We have determined the structu-

res of a trimeric construct containing residues 248-1070 at 1.85 Å

resolution by X-ray crystallography and of the C-terminal petal do-

main (amino acids 789-1069) at 1.3 Å resolution, determining the

detailed fold of the whole protein, except for the N-terminal phage-

binding arm. The barrel-shaped body is composed of three parallel

beta-helices with a large groove on the outside. This region is struc-

turally similar to many other bacteriophage tailspikes. The tip, at

the distal end of the body, is homologous to a galactose-binding

lectin. The C-terminal petal domain has structural homology to

the carbohydrate esterase 2 family and residues of a putative acti-

ve site are conserved.

Epsilon15 tailspikes both bind and digest O-antigen repetitions of

the bacterial lipopolysaccharide. One O-antigen repetition of Sal-

monella anatum consists of→3)-α-D-Gal-(1→6)-α -D-Man-(1→4)-

β-L-Rham-(1→; C6 atoms of the galactose units are acetylated [3].

As tailspikes digest the O-antigen, the phage gets close enough to

inject its genome into the bacterium [4]. We have co-crystallized

the tailspike with a hexasaccharide containing two O-antigen re-

peats. The hexasaccharide binds to three different sites: to a con-

served groove in the beta-helical region, to the lectin domain and

to the petal domain. Future research will focus on the mechanism

of O-antigen cleavage and the exact role of the tailspike in phage

infection.

References
-[1] Guichard, J.A., et al. (2013) World. J. Virol. 2(4): 152-159

-[2] Murata, K., et al. (2010) Structure. 18, 903-912

-[3] Robbins, P.W., et al. (1965) J. Biol. Chem. 240: 375-383

-[4] Chang, J.T., et al. (2010) J. Mol. Biol. 402, 731-740

G09-23-P28

High-throughput screening identifies novel small
molecule inhibitors of the Helicobacter pylori
essential response regulator HsrA
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Helicobacter pylori colonizes the gastric epithelium of almost 4.4

billion people worldwide and is a major cause of gastritis, pep-

tic ulceration and gastric cancer [1]. The increasing prevalence of

antibiotic-resistant strains of H. pylori has led to significantly redu-

ced eradication rates of traditional first-line treatment regimens [2].

Nowadays, an effective novel therapy against H. pylori results man-

datory in order to overcome the current resistome, reduce the deve-

lopment of resistance to conventional antibiotics and minimize side

effects on normal microbiota. In H. pylori, the essential response

regulator HsrA appears as a promising target for drug development

[3,4]. In the present study, we carried out an affinity-based high-

throughput screening [5] of the Maybridge HitFinderTMchemical

library, a collection of more than 10,000 small molecules, for com-

pounds that specifically bind to HsrA and potentially inhibit its

essential function. At least 32 small molecules belonging to dif-

ferent pharmacological classes bound to the native state of HsrA

and increased the protein thermal stability in ≥5oC. Eight of the-

se low-molecular-weight bioactive compounds noticeably inhibited

the biological activity of HsrA in vitro according to electrophoretic

mobility shift assays.
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Concurrent Atomic Force Spectroscopy
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Force-spectroscopy by Atomic Force Microscopy (AFM) is the

technique of choice to measure mechanical properties of mole-

cules, cells, tissues and materials at the nano and micro scales.

However, unavoidable calibration errors of AFM probes make

it cumbersome to quantify modulation of mechanics. Here, we

show that concurrent AFM force measurements enable relative

mechanical characterization with an accuracy that is independent

of calibration uncertainty, even when averaging data from multiple,

independent experiments. Compared to traditional AFM, we esti-

mate that concurrent strategies can measure differences in protein

mechanical unfolding forces with a 6-fold improvement in accuracy

or a 30-fold increase in throughput. Prompted by our results, we

demonstrate widely applicable orthogonal fingerprinting strategies

for concurrent single-molecule nanomechanical profiling of proteins.
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Cryo-EM of the R2TP co-chaperone complex re-
veals a mechanism regulating the AAA-ATPases
RUVBL1-RUVBL2
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1University of Basel/Biozentrum, 2CNIO/Structural Biology

Human R2TP complex (RUVBL1-RUVBL2-RPAP3-PIH1D1) is an

HSP90 co-chaperone required for the maturation of several multi-

protein complexes including RNA polymerase II small nucleolar ri-

bonucleoproteins (snoRNPs) and PIKKs such mTORC1 or ATR

(fundamental for cellular growth control and DNA repair). Despi-

te recent efforts the molecular mechanisms regulating RUVBL1-

RUVBL2 in these complexes remain elusive. The latest protocols

and methods for processing cryoEM data helped us to understand

the internal movement and flexibility of these ATPases. Here I will

present our recent cryoEM structures of R2TP at 3.7 Angstrom

resolution. These structures explain how access to the nucleotide-

binding site of RUVBL2 is coupled to binding of the client recruit-

ment component of R2TP (PIH1D1) to its DII domain. This inter-

action induces conformational rearrangements that lead to the des-

tabilization of an N-terminal segment of RUVBL2 that acts as a

gatekeeper who controls access to the nucleotide. We propose a

mechanism where motion of the DII domain is coupled to the ac-

cessibility of the nucleotide-binding site in RUVBL2. Likely the me-

chanism is shared with other RUVBL1-RUVBL2- containing com-

plexes.
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se/FMN cyclase active site reveal near-attack
conformations for the ATP-dependent phosp-
horylation of dihydroxyacetone

Cameselle, José Carlos1; Rodrigues, Joaquim Rui2; Cabezas,
Alicia1; Ribeiro, João Meireles1

1Universidad de Extremadura, Facultad de Medicina, Badajoz,
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Human triokinase/FMN cyclase (hTKFC) is a homodimeric

enzyme that catalyzes the phosphorylation of the trioses D-

glyceraldehyde (GA) and dihydroxyacetone (DHA), and also the

Mn2+-dependent splitting of FAD to AMP and cyclic FMN [1,2].

The GA kinase activity is part of the classical fructose pathway and

the DHA kinase activity is needed for the disposal of DHA. The

role of the FMN cyclase activity is unknown. Crystal structures of

mammalian TKFC are not available, but a model of hTKFC based

on the structure of Citrobacter sp. DHA kinase [3], which is also a

TKFC [4], has been used for biochemical studies of structure-driven

mutagenesis and computational simulations [2]. An intriguing as-

pect of the structures of Citrobacter DHA kinase and the hTKFC

model, is that substrates DHA and ATP bind to different subunit

domains with an ATP-to-triose distance too large (≈ 14 Å) for

phosphoryl transfer. An earlier simulation of the molecular dyna-

mics of the hTKFC:2DHA:2ATP complex indicated that domain

flexibility contributes to diminish that distance [2]. In the current

study, we extended the length of that simulation up to 160 ns,

in search of optimal conformations for the in-line attack of DHA

over ATP. The two active sites of the hTKFC:2DHA:2ATP dimer

were analyzed by measuring distances from each DHA hydroxyl

oxygen to the ATP γ-phosphorus, and the angles formed by these

oxygen-phosphorus pairs with the scissible P–O linkage of ATP.

Distances < 3.5 Å and angles >155o were found at the same time

in one of the active sites, constituting near-attack conformations

compatible with a direct phosphoryl transfer. In addition, 120-ns

dynamic simulations of hTKFC:2FAD (typical of FMN cyclase ac-

tivity) and apo-hTKFC were studied in parallel with the first 120

ns of hTKFC:2DHA:2ATP, and quantitative estimations of the clo-

sure of the inter-subunit space where the kinase site resides were

performed. It was concluded that full closure may be facilitated

by the presence of DHA and ATP. This study has been recently

published [5].
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ratory LSRE-LCM - UID/EQU/50020/2019 - funded by national
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funded by Consejeŕıa de Economı́a e Infraestructuras, Junta de

Extremadura, grant numbers IB16066 and GR18127, cofinanced

by FEDER.
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Protein scaffolds in endosomal cargo retrieval
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The endolysosomal system is a highly dynamic network of membra-

nes for degradation and recycling. During endosomal maturation,

cargo molecules destined for lysosomal degradation are progressi-

vely concentrated through continuous rounds of fusion and fission

reactions concomitant with inbound and outbound membrane flu-

xes. Of the cargo molecules delivered to endosomes, about two-

thirds are rescued from degradation and recycled for reuse. This

balance between degradation and recycling is essential to preserve

the proteostatic plasticity of the cell under variable physiological

demands. Cargo retrieval from endosomes involves several sorting

complexes that associate with multidomain regulatory proteins dis-

playing complex interaction networks. The most studied recycling

machinery is the retromer complex that, in combination with dis-

tinct sorting nexin (SNX) proteins, is recruited to endosomal mem-

branes to mediate the retrieval of cargo to the plasma membrane,

the TGN or other specialized organelles. Retromer associates with

at least six different SNXs (SNX3, SNX27 and SNX1/2-SNX5/6

heterodimers) to form functionally distinct complexes. The current

hypothesis is that the more complex and transient interactions bet-

ween SNX proteins and retromer in higher metazoans might involve

different modular scaffolds and architectural organizations to brid-

ge cargo and coat assembly. Our goal is to establish a detailed

understanding at the molecular level of this modular design and

stoichiometric architecture.
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The Proliferating Cell Nuclear Antigen-associated factor p15PAF

(hereafter named p15) is a 12 kDa nuclear protein that regulates

DNA repair during DNA replication [1]. The p15 gene is overex-

pressed in several types of human cancer and its function is regu-

lated by monoubiquitination at two lysines (K15 and K24) at the

histone-like N-terminal region by the E3 ligase UHFR1 [2]. Upon

UV stress, the interaction of doubly monoubiquitinated p15 with

PCNA is disrupted, inducing the recruitment of the trans-lesion

synthesis (TLS) polymerase η to PCNA at stalled replisomes and,

thus, facilitating the bypass of replication-fork blocking lesions [3].

We have previously reported that p15 is an intrinsically disorde-

red protein (IDP) which partially folds upon binding to PCNA

and independently contacts DNA through its N-terminal tail [4].

Here we present a conformational characterization of p15 monoubi-

quitinated at both K15 and K24 via a disulfide bridge mimicking

the isopeptide bond [5]. We show that doubly monoubiquitinated

p15PAF (dmUbp15) is monomeric, intrinsically disordered, binds

to PCNA as non-ubiquitinated p15, but interacts with DNA with

reduced affinity. These results are consistent with a model in which

p15 binding slows down the sliding of PCNA along the DNA, which

proceeds faster when p15 is ubiquitinated. Our conformational en-

semble analysis of doubly monoubiquitinated p15 shows that the

ubiquitin moieties form a transient dimer due to the high local ef-

fective concentration, suggesting that it is a binding target of DNA

methyl transferase Dnmt1.
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α-Synuclein is an intrinsically disordered protein whose aggrega-

tion in form of amyloid fibres is directly implicated in Parkinson

disease and other neurological diseases named synucleinopathies [1].

α-Synuclein has three different regions: the region situated between

residues 61 and 95, called NAC, is responsible of the protein fibri-

llation. The N-terminal region (1-61) has some helical propensity,

and can be divided in H1(1-31) and H2 (32-63), while the highly

acidic C-terminal region (96-140) is completely disordered. It has

been postulated that the acidic character of the C-terminus [2],

the helical propensity of N-terminus [3], as well as the interaction

between the soluble N- and C- terminal regions [4], protects NAC

region of aggregation and lately fibrillation. In consequence, N- and

C- terminal regions deletions increase α-Synuclein fibrillation. But

there are not systematic and exhaustive studies to quantify the ef-

fect of N- and C- terminal regions truncation in fibres nucleation

and elongation. This kind of studies are quite relevant, as it has

been shown that N- and C- terminal truncations are common in

synucleinopathies [5], and it is then important to assess the more

aggregation prone truncations, and the effect of their coexistence

with full length synuclein to increase or decrease fibrillation events.

In this work we show the influence of N- and C- terminal deletions

in α-Synuclein fibrillation, including the effect of removing seve-

ral regions at the same time, measuring nucleation and fibrillation

elongation kinetics. We also tested if a fibrillation prone mutation

(A53T) has a complementary effect to truncations. Furthermore, we

show that the absence of the different regions changes fibres morp-

hology, shown by Electron Microscopy. Cross-seeding experiments

with full length α-Synuclein confirmed the different morphologies

of some truncated α-Synuclein fibres.
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Bacterial pathogens rely on dedicated surface structures capable of

mediating adhesion to host target receptors to establish successful

infections. Mycoplasma genitalium is a sexually transmitted patho-

gen associated with several urogenital diseases, such as urethritis in

men and cervicitis or tubal infertility in women. The main adhesins

of this emerging human pathogen, P140 and P110, interact to form

a transmembrane complex called Nap, that accumulates at a polar

structure known as the terminal organelle. The Nap is instrumen-

tal for adherence and gliding motility in mycoplasmas belonging to

the pneumoniae cluster. Recently, we demonstrated that P110 pro-

tein interacts with the neuraminic acid moiety of oligosaccharides

and experiments with human cells proved that these interactions

are essential for M. genitalium cytadherence. The crystal structure

of the extracellular region of P110 (residues 23-938) revealed posi-

tions that are likely implicated in receptor binding: Ser458, Pro197,

Pro199 and Trp184. These residues are located in the binding poc-

ket of P110, responsible for the interaction with sialic acids. In

addition, the P110 structure includes a potassium ion coordinated

with a hydrophilic region of the C-terminal end, which is located

away from the sugar binding domain. Several residues seem to con-

tribute to the interaction with potassium: Arg834, Asp836, Trp838

and Gly839. In this study, we describe the in vivo characteriza-

tion of M. genitalium mutants carrying substitutions in residues

of the sugar binding or the potassium binding pockets of P110.

We found that some mutants exhibit intermediate or severe cytad-

herence defects. Moreover, some mutants display a marked motile

deficient phenotype. These results substantiate a central role for

P110 in M. genitalium cytadherence and reveal a possible function

of potassium ion in the regulation of P110 activity. In addition, our

findings enlighten the interplay of M. genitalium with human tar-

get cells, offering important mechanistic insights and new possible

therapeutic strategies to control mycoplasma infections.
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T-cell restricted Intracellular Antigen-1 (TIA-1) is an RNA Binding

Protein (RBP) involved in pre-mRNA splicing and mRNA transla-

tion [1,2]. This protein shuttles continuously between the nucleus

and cytoplasm to regulate transcriptional and post-transcriptional

processes. Upon stress, it accumulates in the cytoplasm where TIA-

1 binds to target mRNAs and, along its self-aggregation, promotes

the assembly of stress granules (SGs). The sequestration of these

transcripts into the SGs stall their translation and protect them

from degradation [3]. When stress exposure dissipates, SGs disas-

semble and mRNA translation resumes. Deregulation of this system

results in neurodegenerative diseases such as Alzheimer [4].

TIA-1 is constituted by three N-terminal RNA Recognition Motifs

(RRM) with different specificity to target RNA and DNA sequences

[5], and a C-terminal PRD domain essential for SG formation [6].

While the mechanism through which TIA-1 promotes SG assembly

is described to some extent, the factors that determine its cellular

location are poorly understood. RRM2 and the first 50 amino acids

of the PRD domain (50PRD) are enough for TIA-1 nuclear accu-

mulation whereas RRM3 is essential for nuclear export, suggesting

its shuttling relies on sequence determinants [7].

Our research focuses on the characterization of this cryptic nuclear

export signal (NES) present in TIA-1. We study at molecular level

what structural regions of the protein might contain it. For that

aim, we have designed different constructions of TIA-1 RRM23 con-

taining or not the 50PRD stretch, and applied distinct biophysical

techniques, as Nuclear Magnetic Resonance (NMR) or Isothermal

Titration Calorimetry (ITC). Our data suggest this NES is topo-

logical and results of the interaction between the RRM3 and the

50PRD domains, shedding light on the molecular mechanism for

nuclear export of TIA-1.
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Fungal ribotoxins are a group of extracellular ribonucleases produ-

ced by ascomycetes that display cytotoxic activity towards animal

cells (Olombrada et al. 2017). These proteins are rRNA endonuclea-

ses that catalyse the hydrolysis of the phosphodiester bond between

G4325 and A4326 from the rat 28S rRNA. These nucleotides are

located in the Sarcin Ricin Loop (SRL) that is crucial for ancho-

ring the EFG or EF-2 elongation factors on the ribosome during

mRNA-tRNA translocation in prokaryotes and eukaryotes respec-

tively. No precise biological role has yet been assigned to ribotoxins,

although several studies have shown the insecticidal (Olombrada et

al. 2017) and antifungal (Citores et al 2018) properties of some of

them, supporting their involvement in defense. Recently, the ribo-

toxin Ageritin has been isolated from the basidiomycetes Agrocybe

aegerita (Landi et al. 2017; 2018). In order to gain insights into the

protective properties of Ageritin against pathogens and its putati-

ve biotechnological applications, we have tested several biological
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activities of Ageritin and we found that Ageritin displayed (i) an-

tibacterial activity against Micrococcus lysodeikticus; (ii) activity

against the tobacco mosaic virus RNA; (iii) endonuclease activity

against a supercoiled plasmid and genomic DNA; (iv) cytotoxicity

to COLO 320, HeLa and Raji cells by promoting apoptosis. Ad-

ditionally, we have used an in silico approach to predict the 3D

structure and provide insight into the binding and enzymatic pro-

perties of Ageritin. The results of this study indicated that although

Ageritin seems to bind to ribosomes similarly to other ribotoxins,

it might use a different mechanism of catalysis. The multiple biolo-

gical activities of Ageritin could be exploited to improve resistance

to different pathogens by engineering transgenic plants. Furthermo-

re, the induction of cell death by different mechanisms turns these

ribotoxins into useful tools for cancer therapy.
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Most bacterial genomes encode at least one long-living toxic protein

and its cognate labile antitoxin, forming a type II toxin-antitoxin

(TA) system. Upon antitoxin degradation, the toxin induces rever-

sible cell stasis, but a small subpopulation is persisters to toxin

action. TA systems have been linked with numerous functions, in-

cluding growth modulation, genome maintenance and stress res-

ponse. The ζ/PezT superfamily of toxins is found in major human

pathogens and in environmentally main bacteria. ζ/PezT toxins

hydrolyze ATP, induce (p)ppGpp synthesis and phosphorylate the

peptidoglycan precursor uridine diphosphate-N-acetylglucosamine

(UNAG), leading to the accumulation of unreactive UNAG-P in-

hibiting cell wall synthesis [1]. Transient expression of ζ triggers

a reversible state of dormancy but a small subpopulation of cell

persisters [2] and sensitizes bacterial cells to diverse antibiotics [3].

We have demonstrated that ζ is a UNAG-dependent ATPase whose

activity is inhibited in vitro by stoichiometric concentrations of ε2
antitoxin [4]. By means of computational analysis we have shown

that ζ has a large ATP binding pocket, and it prefers to locate it at

a position distant from UNAG, hindering UNAG phosphorylation

upon ATP hydrolysis [5]. Biochemical analysis have confirmed that

meanwhile D67, E116, R158 and R171 residues (involved in the in-

teraction with metal, ATP and UNAG) are essential for the toxic

and ATPase activity of ζ, E100 and T128 are partially dispensable

[5].

In vivo, transient expression of a short-living ζ variant (ζ Y83C)

in Bacillus subtilis isogenic strain promotes a reversible multi-level

response by altering the pool of signaling purine nucleotides (e.g.,

the essential c-di-AMP) [2-4]. High c-di-AMP levels (inactivating

the phosphodiesterase gdpP) decrease, and low c-di-AMP levels (in

the absence of diadenylate cyclase DisA) increase the rate of ζ per-

sistence. The lack of CodY, a transition regulator from exponential

to stationary phase, sensitizes cells to toxin action, and suppresses

cell persistence formed in the ∆disA context [4]. These changes,

which do not affect the level of stochastic ampicillin (Amp) per-

sistence, sensitize cells to toxin and Amp action [4]. The antibiotic

persisters are still susceptible to toxin action, rendering them vul-

nerable to eradication.
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Among the putative defense proteins that occur in fungi, one of the

best studied is α-sarcin, produced by the ascomycetes Aspergillus

giganteus. This protein is the most significant member of the ri-

botoxin family. Another member of this family is ageritin, isolated

recently from the basidiomycetes Agrocybe agerita, which differs

from Ascomycota ribotoxin prototype in the amino acid sequence

(Landi et al. 2017, 2018). Ribotoxins are rRNA endonucleases that

catalyse the hydrolysis of the phosphodiester bond between G4325

and A4326 from the rat 28S rRNA. These nucleotides are located

in the Sarcin Ricin Loop (SRL) that is crucial for anchoring the

EF-G or EF-2 elongation factors on the ribosome in prokaryotes

and eukaryotes, respectively. Ribotoxins are extracellular rRNA ri-

bonucleases that display cytotoxic activity towards animal cells.

Although the biological function of ribotoxins is not clear yet, it

has been reported that some of them display insecticidal properties

(Olombrada et al. 2017). In this work, we found that both, α-sarcin

and ageritin, display a strong antifungal activity against the green

mold Penicillium digitatum, a necrotrophic fungus, being able to

enter into the cytosol where they inactivate the ribosomes, thus

killing the cells and arresting the growth of the fungus. Therefore

these proteins could play, besides the already proposed insecticidal

function, a role in nature as antifungal agents.
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XALOC is a tunable MX beamline, in user operation since 2012,

located at the 3rd generation synchrotron ALBA (Barcelona).

XALOC has been designed to deal with automatable X-ray

diffraction experiments of micrometer-sized crystals, including

a variety of crystal sizes, unit-cell dimensions and crystals with

high mosaic spread and/or poor diffraction. The aim for a reliable

all-in-one beamline is equaled by the aim to maximize ease-of-use

and automatization. Mail-in data collection is now in routine

operation and dewar transport expenses are covered for users from

Spain and abroad. To achieve a high-throughput MX beamline,

we have implemented a new double gripper at the CATS sample

changer that allows sample interchange in less than 20 seconds.

Besides, an improvement in the CATS dewar allows to allocate
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up to 6 Unipucks (96 samples). EMBL/ESRF pucks are also

acceptable with a capacity of 30 samples. In addition, MXCube

and ISPyB software platforms for data collection and sample

tracking/experiment reporting are routinely used at the beamline,

allowing automated centering and the possibility to download

the results obtained with the EDNA automated data processing

pipeline through a web browser (https://ispyb.cells.es/). Native

data collection has been facilitated by a Helium chamber developed

“in-house” providing initial promising results. The beamline allows

“in-situ” diffraction and serial crystallography experiments have

been carried out successfully. XALOC is continuously open to

new proposals providing beamtime within a few weeks. Current

possibilities and upgrades that will become available in the near

future will be discussed.
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The description and correct identification of the different confor-

mations of heterogeneous proteins, such as intrinsically disordered

proteins (IDPs), is a challenge in the structural biophysical, due to

the impossibility of using the standard bulk techniques.

Despite this hindrance, some different approaches have been suc-

cessfully employed in the characterisation of the heterogonous po-

pulations that coexist in solutions. Among these, a prominent role

has been played by Native - Mass Spectrometry (N-MS) [1] and

Single Molecule - Force Spectroscopy (SM-FS), by means of an

Atomic Force Microscope [2,3].

In the present work, we combine a single molecule approach (SM-

FS) to a very sensitive ensemble technique (N-MS) to probe con-

formational properties of alpha-synuclein (a-syn), an IDP whose

misfolding and aggregation is the main cause of Parkinson Disease.

Particularly, we investigate the structural changes driven by two

different ligands binding the a -syn, Epigallocatechin-3-Gallate and

Dopamine, both known to affect the fibrillation process in vitro.

As a result, both SM-FS and N-MS highlighted a conformational

change of a-syn from an unstructured to a more compact (N-MS)

or mechanically resistant (SM-FS) conformation induced by the li-

gands, anyway the two pictures are not completely superimposable.

However, our comparative analysis indicates how the complemen-

tarity of the employed biophysical techniques can be exploited to

characterize components of IDPs conformational ensembles.
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Choline-o-sulfatase (COSe, E.C. 3.1.6.6), is a member of the al-

kaline phosphatase superfamily hydrolyzing choline-o-sulfate into

choline and sulfate [1]. This superfamily is widely studied due to

its substrate promiscuity, since this feature is often correlated to

conformational flexibility [2]. This is a highly desirable feature for

Protein Engineering, and has prompted many structural studies on

the molecular basis responsible for enzymatic promiscuity [3]. In

this work, we report a deep structural and biophysical analysis on

WT COSe and its C54S active-site mutant. We show for the first

time the binding mode of this member of the alkaline phosphata-

se superfamily with i) the natural substrate choline-o-sulfate, ii)

the natural products, sulfate and choline, and 3) an unexpected

ligand (HEPES). Our results provide essential clues on the mole-

cular determinants governing the activity of this enzyme, involving

a different mechanism to that proposed recently [1].
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Garćıa-del Portillo, Francisco3; Marina, Alberto4; Casino, Patricia1
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The Rcs system present in enterobacteria plays a crucial role in mo-

tility, capsule and biofilm formation upon sensing envelop integrity

[1]. It is composed of an outer and an inner membrane proteins

named RcsF and IgaA, respectively, involved in signal detection

where IgaA is essential, and of the phosphorelay system RcsCDB

that senses and transduces the signal to the cytoplasm [2]. The

RcsCDB system comprises the hybrid histidine kinase RcsC, the

phosphotransferase RcsD and the response regulator RcsB. Whi-

le RcsC and RcsD are also bound in the inner membrane RcsB

acts as a transcriptional factor to activate or inhibit expression of

target genes. Upon stimuli detection by RcsF and IgaA, RcsCDB

transduces the signal catalysing a phosphorelay cascade that starts

with autophosphorylation of RcsC, followed by phosphotransfer to

RcsD which in turn transfers the phosphoryl group to RcsB for its

activation. RcsB is a master piece of the Rcs system controlling

multiple genes either alone, inhibiting transcription of the flhDC

flagellar master operon [3] or activating expression of the small

regulatory RNA rprA, or interacting with auxiliary transcriptional

factors such as RcsA to regulate the operon wca -also named cps in-

volved in synthesis of colanic acid capsule [4] in a phosphorylation-

dependant or independent manner [5]. Our goal is to decipher the

molecular bases involved in the sensing and transducing mecha-

nism of the Rcs system. For that purpose, we are producing all

components of the Rcs system to conduct functional and structu-

ral studies. In that sense, we have recently solved several structures

of RcsB from S. typhimurium that has allowed us to visualize the

conformation competent for DNA binding and provide understan-

ding on the phosphorylation mechanism [6]. With that information

we have generated several mutant variants of RcsB that have been
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characterized in vitro and in vivo to understand the activation me-

chanism. So far, our data proposes new regulatory pathways for

this system.
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In all organisms, many proteins must be transported across and

into membranes before arriving at their functional destination. In

bacteria, the SecYEG translocon is a protein-conducting membrane

channel that can function in promoting the transport of secretory

proteins or assisting the insertion of integral membrane proteins [1].

In this last case,SecYEG associates with YidC and SecDF-YajC to

form a functional complex called the holo-translocon (HTL) able

to insert and fold membrane proteins in a co-translational translo-

cation mechanism universally conserved [2,3].

We have determined the unambiguous existence of the HTL as an

intact supercomplex of SecYEG–SecDF–YajC–YidC in native bac-

terial inner membranes, by using SMALPs [4]. By in vitro cell-free

translation/translocation analysis, we have monitored the mem-

brane protein insertion and folding activity of the HTL and its

individual components [4]. We have observed structurally by elec-

tron microscopy, SANS and molecular dynamics that the struc-

ture and function of the HTL highly depend on its lipid compo-

sition with functional implications in protein transport [5-8]. Fi-

nally, we have assembled and captured in vitro the ribosome in

the act of co-translational membrane protein insertion through the

holo-translocon, visualising this big and fundamental machinery by

high-resolution cryo-electron microscopy.

The understanding of the membrane protein insertion machinery

in bacteria will create the basis for the design of new antibiotics,

creating new strategies for fighting against infections.
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Ornithine decarboxylase (ODC) is the rate-limiting enzyme in the

biosynthesis of polyamines, organic cations that play an important

role in cell growth, proliferation and differentiation. In mamma-

lian cells, ODC is a short-lived cytosolic protein that, in contrast

to most proteins, is degraded by the proteasome without ubiqui-

tination. In addition, ODC degradation is stimulated by binding

to the protein antizyme (AZ1) and prevented by the presence of

antizyme inhibitors (AZINs), protein homologues of ODC but de-

void of enzymatic activity. On the contrary, the degradation of

both AZIN1 and AZIN2 is decreased by binding to AZ1 and is

ubiquitin-dependent. Most studies trying to understand the mole-

cular basis of this discrepancy have been carried out using murine

proteins. In the present work, we have analyzed some functional

and degradative aspects of the Xenopus laevis orthologues ODC1

and ODC2/AZIN2, by studying different properties of these pro-

teins in a heterologous HEK293T expression system. Our results

have shown that: 1) xlODC1 is a bona fide ornithine decarboxylase

(KmOrn= 0.023±0.006 mM); 2) xlODC2/xlAZIN2 is not an antizy-

me inhibitor but only a lysine decarboxylase (KmLys= 1.06±0.25

mM) responsible for the formation of the diamine cadaverine; 3)

xlODC1 and xlODC2/xlAZIN2 are, as mouse ODC, short-lived

proteins (t1/2= 136 and 34 min, respectively); 4) AZ1 promotes

the degradation of both proteins although their C-terminal se-

quences are different from that of mouse ODC; 5) whereas the

truncation of the 21 amino acid residues of the C-terminal region

of xlODC2/xlAZIN2 prevented its AZ1-dependent degradation, the

substitution of this region for the corresponding C-terminal region

of mouse AZIN2 did not, suggesting that the influence of this re-

gion in the degradation of ODC paralogues is dependent on the rest

of the protein. According to all these results, in Xenopus laevis, it

does not appear to exist an orthologue of the mammalian AZIN2

and, consequently, the term xlODC2 should be exclusively used.

Supported by Fundación Séneca, Comunidad Autónoma de Murcia,

grant 19875/GERM/15
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Like-Sm (LSm) proteins are key components in central RNA meta-

bolism, representing a conserved family from an evolutionary point

of view. Although a long list of bacterial and human studies have

been performed, there is little information about archaeal molecular

phylogeny. Current study attempts to figure out these relationships

by applying biocomputational techniques to identify physicochemi-

cal properties and highly-conserved regions. At least one species

from each genus of the Archaea domain was selected, analysing

more than 150 LSm proteins of 109 different archaeal species. Mul-

tiple physicochemical properties such as molecular weight, isoelec-

tric point, extinction coefficient, instability index, aliphatic index,
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grand average of hydropathy, and number of positively and nega-

tively charged residues, were calculated and analysed by ExPASy-

ProtParam prediction web server. The homology modelling of 3D

structures representing one species of each archaeal phylum were

executed by MODELLER 9.21 and the stability of the models was

analysed statistically with PROCHECK v3.5.4; subsequently, the

most appropriate structure was viewed in RasMol 2.7.5. Multiple

sequence alignments representing each order, class and family, we-

re implemented with Clustal Omega. Swiss PDB-viewer 4.10 was

used to visualize a multi-layer structural alignment between ar-

chaeal, bacterial and human templates, focusing on the main va-

riations among domains. Phylogenetic cladograms of each family

were constructed by MEGA 10.0.4 software. Moreover, the study

of the protein-protein interaction network of LSm proteins was per-

formed by STRING (Search Tool for the Retrieval of Interacting

Proteins). Review of the information provided might be useful for

the understanding of the LSm functional properties and evolutio-

nary mechanisms at protein sequence level, improving the current

available information in archaeal proteins.
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RUVBL1 and RUVBL2 are proteins belonging to the AAA+ super-

family. Displaying ATPase activity they typically form hexameric

ring-shaped macromolecular complexes with roles as chaperones

in the assembly of other large macromolecular complexes involved

in different cellular processes. Recently, a family of zinc-finger

proteins (znHIT) has been described where most members act

as specific RUVBL1-RUVBL2 interactors, linking it to several

RNPs biogenesis pathways such as chromatin remodelling (znHIT1

and znHIT4), spliceosomal U5 snRNP assembly (znHIT2) and

box C/D snoRNP biogenesis (znHIT3, znHIT4). The wide range

of RUVBL1-RUVBL2 known partners necessarily implies some

regulation to determine its involvement in one or other cellular

pathway. We are investigatig the possible role of znHITs as

adaptor proteins helping to direct the RUVBL1-RUVBL2 complex

towards the RNP biogenesis pathway. A comprehensive structural

analysis of the znHIT interaction with RUVBL1-RUVBL2 is

notoriously lacking and their effect on the RUVBL1-RUVBL2

activity remains poorly understood. Here, we aim to determine a

molecular picture of the role of the RUVBL1-RUVBL2 complexes

in the biogenesis of RNPs by integrating biochemical and cryo-EM

based analysis of the interaction between RUVBL1-RUVBL2 and

the znHIT proteins.
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P5CS is a bifunctional single-chain (795 amino acids) enzyme that

catalyzes the first step in the conversion of glutamate to proli-

ne, and, in animals, also to ornithine, thus being important for

detoxification of ammonia by the ornithine cycle, and for de no-

vo production of arginine. Plant P5CSs are very popular, given

their roles in stress protection against drought and salinity. In hu-

mans proline is particularly crucial for collagen and elastin synthe-

sis and as an antioxidant. The P5CS polypeptide consists of N-and

C-terminal respective glutamate-5-kinase (G5K) and glutamyl-5-

phosphate reductase (G5PR) domains that catalyze: 1) glutama-

te + ATP → glutamate-5-phosphate (G5P) + ADP; 2) G5P +

NADPH→ NADP + Pi + glutamate-5-semialdehyde (→pyrroline-

5-carboxylate) . In bacteria, each domain is an individual enzyme.

We determined the crystal structure of E.coli G5K (a tetramer).

Others deposited in the PDB the crystal structure of a dimer of the

human G5PR domain. However, determination of the architecture

of whole P5CS is crucial, particularly since we do not understand

why diverse P5CS mutations cause two different pathological phe-

notypes (neurocutaneous and spastic paraplegia), each one having

recessive or dominant inheritance, again depending on the muta-

tion.

We generated recombinantly the human enzyme in pure form but

were unable to crystallize it, perhaps because human P5CS is a

self-associating homooligomer of 4+ subunits. Thus, we resorted to

negative staining electron microscopy and SAXS, observing at low

resolution a tetramer formed as a dimer of dimers. Then we used

cryoEM, obtaining a structure at 3.4 Å overall resolution in which

the active sites of the G5K and G5PR domains are wide apart in

the basic tetramer. This would be unsuitable for the expected chan-

nelling of the G5P intermediate. However, tetramers stack along a

twofold molecular axis to form octamers and dodecamers in which

tetramers are related by a screw rotation of 60o per tetramer and

where G5K and G5PR active centers from different tetramers abut

to intertetrameric cavities where G5P diffusion may be restricted,

accounting for channelling. Furthermore, dominant mutations af-

fect residues at interpolypeptide boundaries, supporting a mecha-

nism of negative dominance for dominant inheritance.

Grants BFU2017-84264-P and BFU2017-85814-P.
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G protein-coupled receptors (GPCRs) function by binding and ac-

tivating heterotrimeric G-proteins. The interaction with specific li-

gands promotes the transition from an inactive to an active receptor

state, eventually activating a G-protein and enabling subsequent

signal transduction. Rod and cone opsins contain the chromophoric

covalently-bound 11-cis-retinal ligand, which upon light absorption

isomerizes to its all-trans configuration triggering receptor activa-

tion. The detailed study of cone opsin ligand binding mechanisms

reveals the existence of ligand-specific conformations and secondary
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retinal binding sites [1].11-cis-retinal acts as an inverse agonist that

ensures minimal basal activity in the absence of light. However, this

ligand-bound dark-state conformation can become active by muta-

ting specific amino acid residues. Mutations in rhodopsin alter the

ligand binding properties of opsin and can cause retinal degenera-

tion. Recently natural ligands have been investigated as allosteric

modulators of rhodopsin mutants associated with retinitis pigmen-

tosa [2]. We report here on a functional dark rhodopsin obtained

by combining engineered mutations at three well-known structu-

ral micro-switches governing conformational stability of the dark

ground-state receptor: i) T942,61I, close to the protonated Schiff

base linkage environment, and associated with the retinal condi-

tion congenital night blindness; ii) M2576,40Y located close to the

tyrosine cluster (Y2235,58 and Y3067,53 of the NPxxY motif); and

iii) E1343,49Q in the conserved (D/E)RY triplet that is engaged

in the so-called ionic lock involving R1353,50 and E2476,30. The

biochemical and functional characterization of these mutant rho-

dopsins provides new clues into the conformational flexibility of

inactive-active conformations of rhodopsin and other GPCRs.
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Eukaryotic cells have evolved numerous strategies to maintain

proteostasis, the delicate balance of synthesis, folding, trafficking

and degradation of intra- and extracellular proteins. Molecular

chaperones are at the heart of proteostasis as they play essential

roles in both protein folding and degradation pathways. The

change in the role of the chaperone is dictated by the interac-

tion with different co-chaperones, which can either direct the

chaperone:substrate complex towards the folding of the substrate

or towards its degradation through two established and specific

protein degradation mechanisms, the ubiquitin-proteasome system

(UPS) and the autophagy system. One of this co-chaperones is

BAG1 (Bcl-2-associated athanogene 1), a Nucleotide Exchange

Factor of Hsp70 that contains a Ubiquitin like (UBL) domain

shown to mediate the interaction with the proteasome.

In this work, we have searched for the proteasomal subunit

involved in the interaction with BAG1. With this purpose, we have

cloned and purified different proteasomal subunits involved in the

recognition of ubiquitinated proteins or UBL domain-containing

proteins. By using pull-down and gel filtration experiments we

have found a strong interaction with Rpn1 (PSMD2). Binary

(Rpn1:BAG1) and ternary (Rpn1:BAG1:Hsp70) complexes have

been isolated and characterized using biochemical and biophysical

techniques (e.g. ITC). Recently we have been able to obtain a

quaternary complex formed by Rpn1, BAG1, Hsp70 and a model

substrate of Hsp70, that will help to elucidate of the substrate

delivery mechanism that takes place between Hsp70 and the

proteasome.

Complementarily, we have performed structural studies of the

different complexes by negative staining electron microscopy (EM)

and obtained preliminary models of the interactions which we are

currently improving using cryo-EM. The high-resolution informa-

tion obtained with this technique will be key to understand the

role of chaperones in the proteasome-mediated protein degradation.

G09-46-P51 f

Structural characterization of tyrosine hydroxy-
lase

Bueno-Carrasco, M. Teresa1

1Centro Nacional Biotecnoloǵıa/Macromolecular Structures

The aromatic amino acid hydroxylases (AAAHs) constitute a fa-

mily of enzymes that catalyse the hydroxylation of aromatic amino

acids using tetrahydrobiopterin (BH4) as cofactor and di-oxygen as

additional substrate. Tyrosine hydroxylase (TH) is an AAAH that

catalyses the conversion of L-tyrosine to L-DOPA, the first and

rate-limiting step in the biosynthesis of catecholamine neurotrans-

mitters (dopamine, noradrenaline and adrenaline). TH is a highly

controlled enzyme, and the regulatory mechanisms include feed-

back inhibition by catecholamine end products and phosphoryla-

tion at four different Ser/Thr sites. Mutations in TH are associated

with a neuropsychiatric disorder characterized by a large reduction

in dopamine and noradrenaline levels, and a metabolic phenotype

that is also observed in the non-motor and motor symptoms of the

neurodegenerative disease Parkinson’s disease (PD).

TH is a 224 kDa homotetramer built by two dimers with a D2

symmetry. Each subunit consists of a regulatory ACT domain

with an unstructured N-terminal tail, a catalytic domain and a C-

terminal tetramerization domain. To date, only structures of trun-

cated forms of the protein are available. Improvements in the puri-

fication process have allowed to obtain an active TH with an intact

N-terminus. The importance of the N-terminal region lies in its

phosphorylation sites and a separated Ala-rich helical motif. These

features most likely display a leading role in the regulation of TH.

In this work we have obtained a structure of the full-length human

TH at 3.8 Å resolution. The data was collected in a FEI Titan Krios

electron microscope equipped with a Gatan K2 Summit direct elec-

tron detector. The 3D reconstruction of the homotetramer shows

a resolution range from 2.24 Å to 10 Å, corresponding to the oli-

gomerization domains and the regulatory N-terminal domains, res-

pectively. The lowest resolution obtained in the N-terminal tails

is consistent with their high flexibility and the disordered region

found between residues 1-43. This structural study shows for the

first time how these regulatory domains are arranged as a dimer

perpendicular to the plane formed by the four catalytic domains.

This information will help complete the understanding of the hy-

droxylation mechanism of TH and its regulatory properties.

References
- Goodwill KE et al. (1997) Crystal structure of tyrosine hydroxylase

at 2.3A and its implications for inherited neurodegenerative diseases.

Nat Struct Mol Biol 4: 578–585.

- Zhang S et al. (2014) The solution structure of the regulatory domain

of tyrosine hydroxylase. J Mol Biol 426: 1483– 1497.

- Skjærven L et al. (2014) Structure–Function Relationships in the

Aromatic Amino Acid Hydroxylases Enzyme Family: Evolutionary

Insights. In: eLS. John Wiley & Sons, Ltd: Chichester.

G09-47-P52

Interplay between eIF4G intrinsically unstructu-
red domain and Pab1/Pub1 RRMs control the
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Living organisms have developed mechanisms of response against

physical and nutritional stresses. For instance, the posttranscrip-

tional control can quickly reshape the expression profile, typically

by lowering the levels of housekeeping genes while raising those of

stress-response genes (i.e. chaperones, heat shock factors, etc). The

mechanisms of stress response are complex and still ill-defined, but

we learnt during the last years that involve a physical segregation

of translation machineries in membrane-less organelles known as

stress-granules, liquid droplets, etc. This phenomenon is widely-

spread in nature and require special proteins that has the ability

to induce phase-phase separations, and contain large intrinsically

disordered domains (IDD), repetitive motifs and low-complexity

sequences. These IDD are capable to response to physical changes

(e.g. temperature or pH) altering their conformational equilibria

that lead to phase-phase separation. However, their structural

propensities, dynamics and mechanism of assemble are not fully

understood, because their high heterogeneity and dynamicity

make them difficult targets for structural techniques like X-ray or

cryoEM.

Here were report a thorough NMR study about three of the

main components of yeast stress granules: eIF4G, poly(A) binding

protein (Pab1) and poly(U) binding protein (Pub1). We have

characterized the N-terminal intrinsically unstructured region of

eIF4G at residue level, studying its conformational behaviour

and the interactions with interactions with two important RNA

binding proteins: Pub 1 and Pab1. We describe various self-

association processes in the three proteins eIF4G, Pub1 and Pab1

as well as their interactions in pairs, and all three together. We

found that these interactions are able to from protein-protein

networks that we postulate might be an early event in stress

granules nucleation. We studied this phenomenon by fluorescence

microscopy at conditions mimicking the cytoplasm and present me-

chanistic models that aim to rationalize the structural foundations

of protein-protein condensates and perhaps stress granule assembly.

G09-48-P53

Cloning and structural analysis of the catalytic
domain of a Metalloproteinase Type III obtained
from Bothrops atrox ophidian venom

Vivas-Ruiz, Dan1; Torrejon, Daniel1; Rodriguez, Edith1; Agur-
to, Andres1; Electo, Jorge1; Lazo, Fanny1; Yarlequé, Armando1

1Universidad Nacional Mayor de San Marcos/Lima-Perú

Snake Venom Metalloprotease (SVMP) family are enzymes that in-

duce hemorrhage and myonecrosis and exhibit several haemostatic

alterations (as fibrinolysis, activation of coagulant factors, inhibi-

tion of platelet aggregation), induction of apoptosis and potentiate

activity of PLA2-like myotoxins [1]. SVMPs are divided in three

subtypes (PI to PIII) based in domain organization [2]. Usually,

SVMP-PIIIs are strongly hemorrhagic proteases and interact with

various biological targets due to its structural complexity. We re-

port the cloning and the molecular and structural analysis of the

cDNA coding of the catalytic (M) domain of a SVMP-PIII from

Bothrops atrox snake venom. Our work consisted in obtaining of

RNA transcripts, synthesis and sequencing cDNA, cloning in E.

coli cells, analysis of genetic organization, comparative modeling

of protein structure, Bayesian analysis, molecular dynamics and

metal ion-protein docking and prediction of epitopes. The acid (pI

5.8) M domain is composed of 188 amino acid residues that result

in an molecular weight of (∼21.3 kDa (46 % from mature nati-

ve protein). It was cloned in pCR2.1 vector into E. coli TOP10

cells (efficiency: (∼1.1x109 ufc/µg). Based on the secondary struc-

ture, M domain present consists of α helix (37 %) and β strand

(25 %) although it considerably exhibits regions of random confor-

mation (38 %). Topologically, this domain conserved the ellipsoidal

oblique configuration and is separated for a functional random C-

terminal in upper and lower subdomain. The latter is characteri-

zed for its structural dynamism, which would be related to broad

substrate specificity of the native version. Otherwise, the confor-

mational motif HEMGHNLGIHH exhibited a significant binding

affinity with Zn+2, Mn+2 and Co+2 ions (GlideScore: -38.7, -12.8

and -3.3 kcal/mol, respectively). M domain has a potential site of

N-glycosilation (PTM related to stability of hemorrhagic activity)

in Asn175 residue. By structural and phylogenetic analysis, do not

exist significant differences with protease domain of others SVMPs,

including types PI and PII, that are grouped in a highly conserved

cluster.
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Bothrops atrox is responsible for the greatest number of ophidic ac-

cidents in South America [1]. In addition, snake venom myotoxins

induce vacuolation, lysis and necrosis of skeletal muscle cells [2].

Most of myotoxins from viperid venoms are PLA2-type proteins

that exhibit a variety of biological and pharmacological activities

[3]. Thus, the continuous study of PLA2 myotoxins will allow to

know and comprise the myonecrosis process induced snake enveno-

mation. We report a myotoxin identified in B. atrox Peruvian snake

venom. The work involved purification by ion-exchange chromato-

graphy and evaluation of their biochemical and biological proper-

ties; also, cDNA synthesis, sequencing and cloning into bacterial

cells of a basic PLA2 gene isoform, followed of structural modeling

by homology, phylogenetic analysis and prediction of the interac-

tion with human proteins. A basic protein was obtained at homoge-

neous state using a CM-Sephadex C-50 column and their analysis

by denaturing and non-denaturing (12 % gel) SDS-PAGE determi-

ned their homodimeric conformation and monomer weight (∼14

kDa) similar to svPLA2s. Unlike most basic PLA2-like myotoxin,

the protein isolated exhibited phospholipase activity upon phosp-

hatidylcholine (14.7 U/mg) but not using egg yolk emulsion and

showed myotoxic activity (10.1 UI/mg.L, through of plasma CK

dosage). Likewise, it possesses anti-coagulant and (MED: 52 µg)

edematic capacities. Beside, cDNA sequence obtained encodes a ba-

sic PLA2 subtype Lys 49 of 122 amino acid residues that result in a

molecular weight of 14 kDa and a isoelectric point of 9.0. At sequen-

ce level analysis, it keeps the canonical “protein-membrane doc-

king” (MDiS) and “cationic membrane-docking” (MDoS) sites of

bothropic myotoxin cluster previously reported [4]. Structurally, C-

terminus conserves and exposes at surface the cationic/hydrophobic

(KKYRYNYLKPFCKK) determinant cluster of myotoxicity [5].

Bayesian analysis determined a well-defined group conformed for

this and other myotoxic PLA2s from Bothrops genus. Human pro-

teins that probably interact with this toxin participate in medically

important functions as metabolism of pro-inflammatory agents.
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A new acidic phospholipase A2 (PLA2) isoform from Bothrops pic-

tus snake venom (Bpic-PLA2) was isolated using a CM-Sephadex

C-50 ion exchange column, as a first chromatographic step, followed

by Superdex 75 10/300 GL gel filtration column. The yield of fun-

ctional protein was 7.5 % and it was purified more than 19.8-fold.

The SDS-PAGE technique showed that Bpic-PLA2 is a monomeric

protein with molecular mass of 16.6 kDa under reducing conditions

and 15.2 kDa under non-reducing conditions. Additionally, Dyna-

mic light-scatering (DLS) technique indicated a mean hydrodyna-

mic radius (Rh) of 4.254 ± 0.778 nm which corresponds to a mole-

cular weight of 19.7 ± 3.7 kDa and is thus equivalent to a monomer.

The isoelectric point (pI) was determined to be 3.36 by gel Isoelec-

tric focusing. Bpic-PLA2 showed the highest activity upon egg yolk

emulsion in presence of Ca2+ (10 mM) and it was inhibited by DTT

(10mM) and EDTA (10mM). Its high thermostability was demons-

trated using Circular Dichroism (CD) technique and an enzymatic

activity assay. The former indicated a melting temperature (Tm) of

59.9 oC and the later showed that Bpic-PLA2 maintained its fully

enzymatic activity after incubation for 10 min at 100 oC. Biophy-

sical studies showed that the predominant secondary structure of

Bpic-PLA2 is α-helix. The cDNA of Bpic-PLA2 has 646 bp that

codifies a mature protein with 138 amino acid residues comprising

a signal peptide of 16 amino acids. Bpic-PLA2-derived partial se-

quences previously reported by peptide mass fingerprinting [1] are

congruent with the sequence found. The amino acid sequence of

Bpic-PLA2 shows the presence of a conserved catalytic site (His48,

Asp49, Tyr52 and Asp99). However, the calcium binding site of

Bpic-PLA2 is not completely preserved, due to a mutation at the

position 28 (Y28F). The three-dimensional structure obtained by

homology modelling, shows that the isoform Bpic-PLA2 is an enzy-

me that belongs to the family of phospholipase A2 class II and it

has great evolutionary relationship with other acidic PLA2.
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1Facultad de Ciencias Bioĺıgicas, Universidad Nacional Mayor
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The present study describes the purification and characterization

of thrombin like enzyme, named Pictobin, from Peruvian Bothrops

pictus venom. Pictobin has been purified through filtration and ca-

tionic exchange chromatography. It is a monomeric glycoprotein of

49 kDa and 52 kDa under reducing and not reducing conditions

respectively by SDS-PAGE analysis and 41 kDa by MALDI-TOF-

TOF with approximately 45 % carbohydrate by mass after PNGase

treatment. The N-terminal sequence of the enzyme (VIGGDECNI-

NEHRFLAFTYS) corresponds to the cDNA previously reported

by us (233aa mature protein, Uniprot: U5YCR8). Furthermore,

this novel enzyme showed similarity to other thrombin-like enzy-

mes and serine proteinase conserved domain with the catalytic site

(His40, Asp89, Ser179) [1]. Moreover, it was identified the binding

substrates subsites S1, S2 and S3, including three functional resi-

dues for N-linked glycosylation (Asn54, Asn78 and Asn129). Addi-

tionally, Structural modeling of Pictobin revealed a chymotrypsin

fold β/β hydrolase. Pictobin exhibit clotting activity upon human

plasma and bovine and human fibrinogen. Its specific coagulant ac-

tivity was 131.1 NIH thrombin units/mg, releasing fibrinopeptide

A from human fibrinogen and showed defibrinogenating effect in

mouse. The enzyme produces a porous fibrin network visualized by

scanning electron microscopy and promoted platelet aggregation.

The catalytic activity was registered upon the synthetic substrates

BApNA, S-2266, S-2302, S-2160 and S-2238. Synthetic tripepti-

de D-Val-Leu-Arg-pNA was considered as best substrate (Km:2.23

µM; Kcat/Km:4.63 s−1/µM−1). The enzyme interacts with endo-

genous inhibitor α 2-macroglobulin, which inhibit the interaction

with fibrinogen but not with BApNA. The enzyme lost its catalytic

activity and antivenom interaction when carbohydrates were remo-

ved, but heparin didn’t effect its enzymatic activity. Pictobin is in

fact a thrombin-like enzyme and may be of interest as a therapeutic

agent in the treatment and prevention of thrombotic disorders.
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Pulmosaposin B1, from the precursor of Sur-
factant Protein B, is structural and functionally
characterized showing potential antiviral proper-
ties
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Saposins are a family of small, very stable proteins with lipid in-

teracting activity. Their structural fold is characterized by a strong

alpha helical contain and three conserved disulphide bonds. One

important example is Surfactant Protein B (SP-B), a saposin cru-

cial for the structure, dynamics and homeostasis of the surfactant

in the lung. Pulmonary surfactant is a lipid-protein complex at the

surface of alveoli, essential for the breathing cycles and with im-

portant defensive properties. SP-B is synthesized as a much longer

precursor with two extra saposin modules. The N-terminal sapo-

sin (SP-BN or Pulmosaposin B1) has been recently suggested as

an independent, soluble protein with antibacterial properties, as

other members of the saposin family show like NK-lysin or amoe-

bapores. In order to confirm and deeper characterize this protein

and its function in the lung, a high quality recombinant product

is necessary. In this work we describe a successful system for re-

combinant expression and purification of human Pulmosaposin B1

in its glycosylated and unglycosylated forms using Pichia pastoris.

Its structural characterization confirms its saposin fold with dime-

rization ability. According to the studies performed so far, its lipid

interacting activity is very weak, as opposed to mature SP-B and

many other saposins. Its functional characterization in terms of its

defensive properties shows novel results. Especially interesting is

its potential antiviral activity, described here for the first time.
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CAD is a 250 kDa protein harboring the first three enzymatic ac-

tivities for de novo pyrimidine biosynthesis: glutamine-dependent

carbamoyl phosphate synthetase (CPS), aspartate transcar-

bamoylase (ATC) and dihydroorotase (DHO). Recently, CAD

malfunction was identified as the cause of a new inherited me-

tabolic disease (MIM-114010) in newborns and young children

with developmental delay, epileptic encephalopathy, anaemia,

seizures and glycosylation disorders. While the untreated disease

course is lethal, the patients survive upon an oral treatment

with uridine, which allows the synthesis of pyrimidines through

salvage pathways, stressing the importance of an early detection.

However, the diagnosis of this treatable disease is difficult and

needs of whole exome sequencing. As new putative CAD-defective

cases arise, a major challenge given our limited knowledge about

CAD, is to distinguish between disease-causing mutations and

non-described protein variants. For the last years, our group

focused on the structural and functional characterization of

human CAD, determining the crystal structures of the DHO and

ATC domains, deciphering how this protein self-assembles into

hexameric particles, addressing the subcellular localization of the

protein, and generating the first human CAD-knockout cell line

using CRISPR/Cas9 technology. Now, we used this knowledge to

identify disease-causing mutations in CAD, helping in the correct

diagnosis and treatment of patients. For this, we developed a

proliferation assay using the CAD-knockout cells to assess the

damaging effect of the clinical mutations. Moreover, we have

studied the effect of the pathogenic mutations on the structure

and activity of the isolated CAD enzymatic domains. These

clinical mutations have helped us to discover key elements for the

functioning of the protein, and led us to characterize the catalytic

mechanisms in more detail.
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The human protein WAC (WW domain-containing adaptor pro-

tein with coiled-coil) is involved in many important proces-

ses in the cell such as growth regulation, cell cycle progres-

sion, transcription and DNA repair among others. WAC con-

trols cell growth promoting the assembly of mTORC1 in a nutrient-

dependent manner [1] as well as Polo-like Kinase 1 activation to re-

gulate timely mitotic entry [2]. In addition, WAC also regula-

tes transcription and DNA damage response by the direct in-

teraction with RNF20/40 ubiquitin-ligase responsible for histo-

ne H2B ubiquitination [3]. Interestingly, it has been found that sup-

pression of the WAC-RNF20/RNF40 complex results in anti-

leukaemic activity in vivo and WAC loss-of-function muta-

tions produce intellectual disability and behavior disorders. Ho-

wever, the detailed molecular mechanisms behind the fun-

ctional diversity of WAC is poorly understood. The speci-

fic role of WAC in each of these processes, how can it ta-

ke part in such different protein complexes in the cell in a spe-

cific and regulated manner and which are the signalling path-

ways regulating its function are still important issues to be sol-

ved. Our aim is to study the cellular function of WAC by cha-

racterizing the structure and the biochemistry of several WAC-

complexes using Cryo-Electron Microscopy coupled to in vivo as-

says. We are now optimizing the purification of WAC from E. co-

li and characterizing some of its complexes. At the same ti-

me, we are doing WAC-immunoprecipitation assays from hu-

man cells lysates coupled with mass spectrometry identifica-

tion to describe the WAC interactome in vivo.
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Cardiotoxicity due to anthracyclines (CDA) is a huge problem

and has a significant impact on the quality of life of patients. The

susceptibility to CDA is very varied among patients, and medical

doctors cannot know in advance who will suffer from this problem.

CDA is a complex trait and has a component of quantitative

genetics, but most of its polygenic part is not identified yet.

Changes among patients in molecular pathways connected to

genotoxicity and cell signaling related to heart diseases could

contribute to different predisposition to CDA. The Quantitative

Trait Loci (QTLs) linked to these signaling pathways could help to

identify a part of the missing heritability relate to CDA. Our goal

was to identify a part of the polygenic component responsible for

the CDA predisposition. We generated a genetically heterogeneous

cohort of mice with breast cancer by a backcross strategy. Mice

were treated with doxorubicin alone or in combination with doce-

taxel. We assessed heterogeneity of CDA concerning fibrosis and

cardiomyocyte size according to age, heart zone, and chemotherapy

type. We quantified the myocardium levels of different genotoxic

and signaling pathways, together with microRNAs (miRNAs) and

telomere length, and also determined their association with CDA.

We identified several QTLs linked to CDA and demonstrated

that QTLs linked to molecular endophenotypes, help to identify a

part of the CDA genetic element. Also, plasma quantification of

molecular proteins whose levels in the mouse myocardium were

associated with heart damage helps to predict CDA determined

by Cardiac Magnetic Resonance (CMR) in patients. We identified

a part of the genetic component related to the CDA susceptibility

and putative CDA biomarkers. These results could be beneficial

to make a more individualized chemotherapy treatment
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Orfao, Alberto1; De Las Rivas, Javier3; Fuentes, Manuel2

1Centro de Investigación del Cáncer/Department of Medicine
and Cytometry General Service-Nucleus. CIBERONC
CB16/12/00400. Cancer Research Centre
(IBMCC/CSIC/USAL/IBSAL), 37007 Salamanca, Spain,
2Centro de Investigación del Cáncer/Department of Medicine
and Cytometry General Service-Nucleus. CIBERONC
CB16/12/00400. Cancer Research Centre
(IBMCC/CSIC/USAL/IBSAL), 37007 Salamanca, Spain
-Proteomics Unit. Cancer Research Centre
(IBMCC/CSIC/USAL/IBSAL), 37007 Salamanca, Spain,
3Centro de Investigación del Cáncer/Bioinformatics and
Functional Genomics Research Group. Cancer Research Centre
(IBMCC/CSIC/USAL/IBSAL), 37007 Salamanca, Spain,
4Centro de Investigación del Cáncer/Service of Hematology.
University Hospital of Salamanca (IBMCC/IBSAL), 37007
Salamanca, Spain

B-cell chronic lymphocytic leukemia (B-CLL) is the most prevalent

hematological malignancy in Western countries, accounting for

approximately 11 % of all malignant hemopathies and 25-30 % of

leukemias in adults. It is characterized by the accumulation of

mature clonal B lymphocytes in the peripheral blood and in the

bone marrow, which presents a high genomic heterogeneity and

alterations in intracellular signalling pathways.

Multiple genetic alterations and mutations discovered in this

pathology are reflected in the proteome of this cells. Therefore,

the characterization of the proteome and their post-translational

modifications can be a fundamental tool as a source of identifi-

cation of possible therapeutic targets. To date, no studies have

investigated so far the post-translational modification profile of

B-CLL tumor cells.

For this reason, to improve the knowledge of the pathogenic

mechanisms at the tumor cell level, analysis of quantitative protein

levels and the tyrosin-phospho profiles of B-CLL cells might be

crucial for better mapping the altered signalling pathways leading

to inappropriate proliferation and survival signalling in tumour

cells and thereby, to better understanding and classification of the

disease.

The main goal of this project is to design and develop a

combine proteomics strategies based on PTMs analysis of

tyrosine-phosphopeptides based on immunoenrichment and furt-

her LC-MS/MS analysis, in combination with the subsequent

validation by employed a customized protein array and western

blot (targeting tyrosine-kinases and BCR signalling pathways).

Finally, all these data sets are integrated and correlated with the

clinical-biological data.

Our results provide new insights into the global proteome and

phosphoproteome of B-CLL and immune signalling pathways

involved in tumor development and progression at the tumor cell

level.

G10-03-OS

Connexin43-positive exosomes efficiently induce
cellular senescence via p53/p16(INK4A) in tar-
get cells contributing to osteoarthritis progression
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Osteoarthritis (OA) is a degenerative joint disease that is ac-

companied by cartilage degradation, impairment of mobility

and persistent pain. Osteoarthritic chondrocytes (OACs) undergo

phenotypic changes and senescence, limiting cartilage regeneration.

Like other wound healing disorders, CH and synovial cells (SV)

from patients with OA show a chronic increase in the gap junction

(GJ) protein connexin43 (Cx43) involved in disease progression.

Extracellular vesicles (EVs), including exosomes, have been shown

to harbour Cx channels that additionally allow the formation

of GJs between the EVs and target cells. However, the role of

the exosomal-Cx43 in OA has not been studied yet. The aim

of this study was to investigate the role of exosomal Cx43 in

cellular plasticity and senescence in joint tissues from OA patients.

EVs were obtained by ultracentrifugation, characterized using

different techniques and their protein content was analysed by

LC-MS/MS. Our results showed that OACs have increased Cx43

levels within their EVs in comparison to the EVs from healthy

donors. Interestingly, the treatment of CH, bone cells (BC) and SV

with EVs containing Cx43 released by OACs, led to a significant

increase in Cx43 mRNA and protein levels in the recipient cells

and to the induction of senescence and the senescence-associated

secretory phenotype (SASP) via p53/p16 and NF-kβ activation.

Cx43-EVs also acted as positive regulators of the reversion of

the recipient cells to a less differentiated state via activation of

transcription factors involved in EMT, including Twist-1 and

Smad2/3, associated with increased levels of the mesenchymal

markers CD105 and CD166, N-cadherin and Vimentin. The protein

cargo analysis of the Cx43-EVs showed enrichment of proteins

related to senescence, immune response, catabolic mediators and

wound-healing pathways. These results indicate that Cx43-EVs
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released by OACs may be involved in the spread of senescence,

inflammatory and reprogramming factors involved in wound

healing failure to neighbouring tissues, spreading OA among

cartilage, synovium and subchondral bone. Further understanding

of the role of exosomal Cx43 in OA might also help to stop disease

progression in OA patients by halting tissue degeneration and also

by preventing the spread of the disease to from one joint to another.

G10-04-P121 f,m

Nuclear and cytoplasmic interactions of HMGB1
in prostate and ovarian turmoral cells

Barreiro-Alonso, Aida1; Cerdán, Maŕıa Esperanza1; Belmonte,
Maŕıa Esther1; Lamas-Maceiras, Mónica1

1EXPRELA, Centro de Investigacións Cient́ıficas Avanzadas
(CICA) INIBIC/Departamento de Biolox́ıa. Facultade de
Ciencias-Universidade da Coruña

HMGB1 (non-histone DNA binding protein) functions were related

to DNA and nuclear functions such as acting as a DNA/chromatin

chaperone, recombination, and replication and DNA repair,

but also in the cytoplasm and in the extracellular milieu such

as activating autophagy or behaving as a damage-associated

molecular pattern (DAMP) that triggers inflammatory processes

once released to the extracellular matrix . HMGB1 localization,

post-translational modifications and redox states are crucial to

its proper function. At the same time HMGB1 has been tightly

associated to the development of a wide range of cancers for its

relationship with the principal cancer hallmarks as angiogenesis,

epithelial-mesenchymal transition, invasion, and migration. Becau-

se of that, several studies consider HMGB1 as a promising marker

for ovarian and prostate cancer.

The large number and variability of HMGB1 functions shows

that the study and identification of its physical interactions with

proteins is vital to understand their implication in carcinogenic

processes. In this study HMGB1 large scale immunoprecipitation

assays coupled to MS analysis are used as a start point to identify

novel HMGB1 interactions in ovarian and prostate cancer cells.

In addition, experiments carried out after cellular fractionation

has allowed the identification of specific nuclear or cytoplasmic

interactions.

G10-05-P122

Searching for biomarkers in cumulus cells that
reflect the oocyte competence

Baratas, Alejandro1; De la Casa, Moisés2; Camacho, Silvia2;
Gosálvez, Jaime1; Roy, Rosa1

1University Autonoma of Madrid/Biology,
2GINEFIV/Embryology

he assessment of oocyte/embryo competence in in vitro fertiliza-

tion is critical to select the best embryo to be transferred. In recent

years, cumulus cells (CCs) have been proposed as biomarkers of

oocyte quality due to the close relationship that CCs have with the

oocyte [1]. To determine the quality of oocytes, two non-invasive

approach was carried out: 1) Analysis of DNA damage in indi-

vidualized cumulus-oocyte-complex using a variant of chromatin

dispersion test. 2) RNA-seq study to see the differential expression

in CCs from oocyte donors and patients.

1) DNA fragmentation index (DFI) in CCs was studied in rela-

tion to different factors associated with oocyte competence. Out

of 91 oocytes studied, 57 were fertilized and derived to embryos.

We found significant differences in DFI between CCs from unferti-

lized oocyte and fertilized (P=0.000) and between CCs of arrested

embryos and embryos developed in blastocysts (P=0.006), confir-

ming that DFI of CCs could be used to evaluate the viability and

reproductive potential of oocytes. ROC analyses suggest a cutoff

of 18 % of fragmented CCs (AUC: 0,776; 95 % CI: 0,658-0,895) to

difference between oocytes whose embryos reached days 3-5 of de-

velopment and those that did not. Finally, a level of less than 20 %

fragmentation in CCs could be established as an indicator of good

oocyte quality.

2) Regarding to the sequences obtained by RNA-Seq we detected

26354 genes, which 282 were significantly differentially expressed

(149 downregulated and 133 upregulated in patients). The most

significant pathways between both groups were established through

Ingenuity Pathway Analysis (IPA). Highlighting that genes that co-

de for cytokines (CXCL2, CXCL8 ) and other immunological mo-

lecules (HLA-DRB5, HLA-DQB2 ), which are involved in oocyte

maturation and regulation of ovulation [2], are downregulated in

patients.

Nowadays, assisted reproductive technologies (ART), such as ICSI,

permit to infertile couples have offspring. However, the number of

pregnancies obtained by these techniques can still be increased [3].

So, to complement morphologic tests realised by clinics and impro-

ve the effectivity of ART, we think that DFI from CCs and the

expression level of genes such as CXCL2 and HLA-DRB5 could

be used to improve embryo selection for successful single embryo

transfer.
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Alzheimer’s disease (AD) is a progressive, chronic and neurodege-

nerative disorder that affects wide areas of the cerebral cortex and

hippocampus. It is the most common cause of dementia worldwide

with a high socioeconomic impact. Because the definitive diagnosis

of AD requires post-mortem verification new approaches to study

AD are necessary to identify new diagnostic biomarkers and thera-

peutic targets of intervention.

We have here aimed to identify AD-specific autoantibodies and

their target proteins as blood-based biomarkers of the disease using

a combination of phage display and protein microarrays. Two T7

phage display libraries displaying the cDNA repertoire of AD pa-

tients and healthy individuals’ brain were biopanned to enrich in

phages recognized by IgGs from AD patients. After biopanning,

phage microarrays containing 1920 unique phages and controls we-

re printed and screened with serum from AD patients at different

stages and controls. After phage microarray analysis, we identi-

fied a collection of 42 peptides target of autoantibodies from AD

patients as potential biomarkers of the disease. For validation, we

expressed 13 of them as 6xHis-Halo fusion proteins and analyzed

their seroreactivity using a different cohort of sera from AD pa-

tients and controls than the used in the microarrays or biopanning

(68 sera from AD patients and 52 sera from controls) by lumines-

cence beads-based test. A significant differential seroreactivity in

AD patients in comparison to controls was observed for 4 peptides.
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Our results suggest that these peptides are AD speci-
fic autoantigens non-previously described that might be
used as blood-based diagnostic biomarkers for the early
diagnosis of the disease.
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Phosphorylation is one of the major Post-Translational Modi-

fications (PTM) controlling sperm function. In murine, bovine

and porcine spermatozoa, Glycogen Synthase Kinase 3 (GSK3)

activity is mediated by phosphorylation, which correlates with

motility. This work investigates PTM by phosphorylation in

two different fractions (high- and low-motility, HM and LM) of

human spermatozoa using proteomic approach. Samples were

obtained by masturbation from 8 healthy donors following World

Health Organization guidelines. Two fractions were isolated

by discontinuous density gradient and phospho-protein analysis

by proteomic was performed. To characterize each fraction, sperm

motility parameters were analyzed by CASA and functional

parameters by flow cytometry. Motility results show clear diffe-

rences between both fractions (total motility 42 %, progressive

motility 28 % and rapid progressive 20 % in LM vs 90 %, 79 %

and 58 %, respectively in HM). Moreover, results show higher

cell viability and high mitochondrial membrane potential in

HM, and higher reactive oxygen species production and outer

phosphatidylserine exposure in spermatozoa from LM. Proteomic

results reveal 210 phospho-peptides for 119 proteins, 48 out of

them were significantly more abundant in HM, whilst 67 were

significantly more abundant in LM. One of the phospho-protein

more abundant in HM was GSK3α. Confirming this, Western

blot clearly indicates that GSK3α phosphorylation is effectively

increased in HM spermatozoa. In conclusion, motility differences

between HM and LM human sperm fractions can be explained by

different protein phosphorylation patterns, being GSK3α one of

the kinases involved.

G11. Molecular Mechanisms in Cell

Membranes: Physiology, Patho-

logy and Biotechnology
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Pulmonary surfactant protein SP-B is a crucial factor for respira-

tion and life, facilitating the formation and proper performance

of the surfactant interfacial film. This complex is an essential

lipid-protein mixture which coats lung alveoli, reducing surface

tension at the air-liquid interface to avoid alveolar collapse during

expiration.

Despite tridimensional structure of SP-B has not been determined,

we had previously described the existence of supramolecular

complexes of the protein in native surfactant. They consisted in

ring-shaped oligomers, which could mediate membrane contacts

among surfactant structures, thus promoting a fast flow of lipids

towards the alveolar interface. In this work, by blocking assays

with antibodies against surfactant proteins, we have confirmed

that SP-B is required for the generation of pores in surfactant

membranes, defining permeability towards polar solutes smaller

than a well-defined threshold. We have demonstrated that per-

meability of surfactant giant vesicles to polar fluorescent dextrans

of different molecular sizes depends on the protein and lipid

composition of the membranes, indicating that SP-C and anionic

lipids are also important to modulate the proper architecture of

SP-B-based pores.

Blocking effects of membrane permeability by SP-B antibodies

correlate with a significant impairment of the formation and

dynamics of interfacial surfactant films, as studied in a cap-

tive bubble surfactometer, indicating that SP-B oligomers are

responsible for both permeability properties and lipid transfer

between surfactant membranes. The data have been integrated in

a model in which SP-B would be a key player of surfactant function.
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Actinoporins are a widely studied group of toxins produced by sea

anemones. Their mechanism of action consists of binding to sp-

hingomyelin (SM)-containing membranes. Once attached to the bi-

layer, they oligomerize and form cation-selective pores. Although

SM is usually sufficient to recruit these toxins, the presence of cho-

lesterol in these membranes is also known to greatly facilitate the

process. Despite years of research, there are still many unknown

details about the actinoporin-membrane interaction. What is the

most favorable phase state of the membrane for their action? What

happens to SM distribution in the membrane after the toxins bind

to the bilayer? What is the role of the intermolecular hydrogen

bonding in sphingomyelin containing bilayers? What is the specific

role of cholesterol in modulating the pore-forming activity of acti-

noporins?

To shed some light on these questions we have studied the effect of

sticholysin II, a well-known actinoporin produced by the Caribbean

sea anemone Stichodactyla helianthus, on bilayers of varied compo-

sition. To study the behavior of SMs in the events subsequent to

toxin binding, we took advantage of the properties of fluorescent

SM analogs labelled with pyrene. By measuring the extent of the

excimer to monomer ratio from the emission of pyrene we were
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able to assess the degree of SM-SM interaction before and after

pore formation. Similarly, we used a fluorescent analog of choles-

terol, cholestatrienol, to gain further knowledge on the interaction

between sticholysins and sterols. To do this, we used a set of Trp

mutants and a RET approach in which these sticholysin II amino

acid residues acted as donors.
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The properties of bilayers composed of pure brain cerebroside

(bCrb) or of binary mixtures of bCrb with brain ceramide,

cholesterol, egg phosphatidylcholine or brain sphingomyelin have

been studied using a combination of physical techniques. Com-

plementing previous studies we have focused our attention on

mixtures in which the cerebroside is predominant. Pure bCrb

exhibits a rather narrow gel-fluid transition centred at ≈65 oC,

with a half-width at half-height T1/2 ≈ 3oC. bCrb mixes well with

both fluid and gel phospholipids and ceramide, and it rigidifies

bilayers of egg phosphatidylcholine or brain sphingomyelin when

the latter are in the fluid state. Cholesterol markedly widens the

bCrb gel-fluid transition, while decreasing the associated transition

enthalpy, in the manner of cholesterol mixtures with saturated

phosphatidylcholines, or sphingomyelins. Laurdan and DPH

fluorescence indicate the formation of fluid ordered phases in the

bCrb:cholesterol mixtures. Macroscopic phase separation of more

and less fluid domains is observed in giant unilamellar vesicles

consisting of bCrb:egg phosphatidylcholine or bCrb:sphingomyelin.

Crb capacity to induce bilayer permeabilization or transbilayer

(flip-flop) lipid motion is much lower than those of ceramides. The

mixtures explored here contained mostly bCrb concentrations >50

mol %, mimicking the situation of cell membranes in Gaucher’s or

Krabbe’s diseases, or of the Crb-enriched microdomains proposed

to exist in healthy cell plasma membranes.
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Membrane accommodation surfaces modulate
the biological function of anti-HIV antibodies
through semi-specific interactions
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Binding of antibodies (Abs) 4E10 or 10E8 to the envelope gly-

coprotein (Env) of HIV-1 exerts one of the broadest neutralizing

activities against this virus described to date. These Abs recognize

the helical juncture that connects the membrane-proximal external

region (MPER) and the transmembrane domain (TMD) present in

the Env subunit gp41. Thus, gaining insight into the mechanism

underlying MPER-mediated neutralization breadth can contribute

to developing more effective vaccines and immunotherapeutic

agents against HIV. Both, 4E10 and 10E8, exhibit unusual

adaptations to attain specific, high-affinity binding to the helical

MPER epitope presented on the surface of the viral membrane

interface. We report here that manipulation through mutagenesis

can adjust the 4E10 and 10E8 paratope surfaces to the viral

membrane through semi-specific electrostatic interactions, and

thereby modulate their biological activity.
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Mechanisms for cell wall glucan deficiency due to
abormal sterols in yeast
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In fungi, mutations in the late pathway of ergosterol biosynthesis

or treatment with sterol biosynthesis inhibitors (SBI fungicides)

results in fragility of the cell wall [1]. The mechanism for this phe-

nomenon is still unknown, although it is of capital importance to

understand the fungistatic effects of these medical and agricultural

important compounds, as well as the involvement of lipids in the

regulation of biological processes.

Previously, our group reported that 8-dehydrosterols inhibit V-

ATPase activity in vivo, with negative consequences for endocytosis

and normal localization of Pma1p, a plasma membrane protein [2].

This prompted us to think that accumulation of abnormal sterols

may be affecting cell wall biosynthesis through either an inhibitory

lipid-protein interaction or through mislocalization of membrane

proteins. The most likely candidate to be affected would be Fks1p

(the main glucan synthase) since glucan is the major polymer at

the cell wall.

Mutants in the ERG2 gene showed reduced levels of glucan at

their cell walls concomitant with a smaller glucan synthase ac-

tivity in whole cell extracts. Particularly, in a W303-1a-derived

GAL1promERG2 conditional mutant grown on glucose media

(akin to a fungicide-treated fungal cell), a reduction in the glucan

synthase Vmax was clear. Fks1p protein levels showed a reduction

in erg2− mutants, with a drop similar in extent to that observed

in the Vmax. However, no alteration in the activity of the CWI

signalling pathway was observed.

We also present data on the localization of Fks1p and reversion of

the cell wall weakness phenotype by complementing V-ATPase de-

fects consistent with a mislocalization of Fks1p in erg2− mutants.

On the whole, our data indicate a mislocalization of the main glu-

can synthase (Fks1p) in erg2− mutants as the mechanism for cell

wall weakness.
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Background and Aims: Acyl-CoA oxidase 2 (ACOX2) mediates

β-oxidation of C27-precursors in the synthesis of the primary bile

acids (BAs), cholic (CA) and chenodeoxycholic acid (CDCA). Its

partial deficiency (APD) results in accumulation of trihydroxy-

cholestanoic acid (THCA) and has recently been described as

a cause of asymptomatic hypertransaminasemia. Here we have

explored the mechanisms controlling ACOX2 expression and the

pathogenic consequences of the absence of its enzymatic activity.

Methods: Human hepatoma cells (HepG2 and Huh7) and human

hepatocytes, either immortalized or freshly isolated, were cultured

in the presence BAs, FXR or PPAR agonists, recombinant FGF19,

oncostatin M (OSM), IL-6, IL-1beta and TNF-alpha, and ACOX2

expression was determined by quantitative real-time PCR (qPCR).

Specific inhibitors were used to investigate the signalling pathways

involved in gene regulation. Genetic variants in ACOX2 ORF

were generated by site-directed mutagenesis and overexpressed in

hepatoma cells using lentiviral vectors. Their ability to metabolize

THCA was measured by HPLC-MS/MS. Endoplasmic reticulum

(ER) stress and Unfolded Protein Response (UPR) activation

was determined by immunoblot and qPCR of CHOP, GRP78 and

spliced XBP1. Oxidative stress was measured by flow cytometry

using specific probes. Results: Several genetic variants of ACOX2

partially blocked THCA biotransformation, whose accumulation

resulted in oxidative and ER stress. In human hepatocytes, ACOX2

expression was down-regulated by BAs and FGF19, whereas PPAR

agonists had no effect. However, the strongest down-regulation

was observed in the treatment with cytokines, mainly OSM. After

washing-out OSM from the culture, ACOX2 down-regulation

persisted for more than 24 h, which was associated to strong

OSM adhesion to extracellular collagen. Abrogation of the Janus

kinase activity completely blocked the suppressive effect of OSM,

while inhibition of the MAPKs p38, JNK and AKT had no effect.

Inhibition of ERK1/2 pathway partially overcame OSM-induced

ACOX2 down-regulation. Conclusion: Inflammatory processes

and cholestasis may affect ACOX2 expression. Moreover, the

presence of inactivating mutations in ACOX2 gene leads to

altered BA metabolism, which results in THCA accumulation and

enhanced oxidative and ER stress.

G11-07-P60 f

Acylation of the neuronal glycine transporter
GlyT2

Felipe, Raquel1; López-Corcuera, Beatriz1; Aragón, Carmen1

1Centro de Bioloǵıa Molecular Severo Ochoa. Universidad
Autónoma de Madrid-Centro Superior de Inves/Bioloǵıa
Molecular

Glycine is the main inhibitory neurotransmitter in caudal areas

of the central nervous system. The glycine transporter GlyT2

is a protein located in the plasma membrane of presynaptic

glycinergic neurons that transports glycine with high affinity from

the synaptic cleft trough cotransport with three sodium ions and

one chloride ion. GlyT2 is involved in the termination of the

inhibitory glycinergic transmission and it is the main supplier of

neurotransmitter to the presynaptic terminal for synaptic vesicle

refilling. 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 reflex.

Dissecting the causes of inactivity of GlyT2 mutants may help

to design therapeutic approaches. The trafficking or activity of

the transporter protein could be modulated by posttranslational

modifications such as palmitoylation that regulates many other

presynaptic proteins including the dopamine transporter DAT,

also a member of the SLC6 family. In this report, we demonstrate

that GlyT2 is an acylated protein and responds to the treatment

with the palmitoyl acyltranferases inhibitor 2-bromopalmitate,

which affects both the transport activity and the biogenesis

of the transporter. The responses to the inhibitor have been

analysed in different cysteine substitution mutants generated upon

bioinformatics predictions. This approach is giving clues for the

identification of the GlyT2 residues holding the acyl modification.

G11-08-P61

Effects of fatty acid unsaturation in marine bac-
terial cell membranes

Varela, Yaiza1; Estupiñán, Mónica2; Alonso, Alicia1; Goñi,
Félix1; Alonso, Laura2

1Facultad De Ciencia y Tecnoloǵıa (UPV/EHU)/Bioqúımica y

Bioloǵıa Molecular , 2Azti Tecnalia/Funcionamiento de los
ecosistemas marinos y Grupo de Ecoloǵıa microbiana y
biotecnoloǵıa

Omega-3 fatty acids have created some controversy, as different

works have reached opposite conclusions, for example when it

comes to their membrane fluidifying properties. In order to

obtain those fatty acids, microorganisms need the ∆9-desaturase

enzyme to synthesize oleic acid (C18:19), in the first desatu-

ration step. This omega-9 fatty acid is the main precursor for

both omega-3 and omega-6 fatty acid synthesizing pathways.

Our work is focused on the study of the membrane properties

induced by some omega-3 synthesizing marine microorganisms.

For that purpose, both membrane permeability (resistance to

osmotic stress), and membrane-associated enzyme activities are

studied, in marine omega-3 synthesizing microorganisms and

in recombinant Escherichia coli modified to produce the ∆9-

desaturase originally found in the isolated marine microorganisms.

Those experiments allow us to study the effects of both polyunsa-

turated and monounsaturated fatty acids in the plasma membrane.

G11-09-P62

Lung collectin SP-A modulates human cathelici-
din by reducing its cytotoxicity but weakens its
antimicrobial activity

De Tapia, Lidia1; Garćıa-Fojeda, Belén2; Casals, Cristina2

1Complutense University of Madrid/Department of Biochemistry

and Molecular Biology, 2(1) Complutense University of Madrid
(2) CIBER de Enfermedades Respiratorias (ISCiii)/Department
of Biochemistry and Molecular Biology

Human cathelicidin (LL-37) is a multifunctional component of

innate immunity with direct antimicrobial activity against several

microorganisms. However, LL-37 binds not only to pathogen

membranes but also to host membranes, causing a cytotoxic effect.

LL-37 is secreted by epithelial and immune cells of the skin,

intestine, ocular system, and lung. Surfactant protein-A (SP-A)

is secreted by the alveolar epithelium, nonciliated bronchiolar

123



par fondo.pdf

SEBBM Scientific Groups SEBBM19madrid

cells, and other mucosal surfaces exposed to the external environ-

ment. Because of its abundance in the lung and known role in

immune defense, we investigated whether SP-A was involved in

the local regulation of LL-37 activity. To address this question, we

studied the interaction of LL-37 with human SP-A by tryptophan

fluorescence and SP-A’s effects on LL-37 antimicrobial and cyto-

toxic activities. We found that SP-A bound to LL-37 with high

affinity (Kd = 0.1 ± 0.001 nM) in physiological conditions. As

a consequence, SP-A significantly decreased LL-37 antimicrobial

activity against respiratory pathogens (nontypable Haemophilus

influenzae, Klebsiella pneumoniae K2, and Pseudomonas aerugi-

nosa O1). However, SP-A also reduced the cytotoxicity of LL-37 on

alveolar epithelial cells and macrophages. Our data indicate that

SP-A protects lung epithelium from tissue injury caused by LL-37

at the expense of weakening LL-37 antimicrobial activity. Future

research is needed to analyze whether SP-A/LL-37 interaction

may affect SP-A’s immunomodulatory functions on macrophages.

G11-10-P63

Cell-based bimolecular and intercellular comple-
mentation assay to identify modulators of viral
membrane fusion

Mingarro, Ismael1; Garcia-Murria, Ma Jesus1; Exposito-
Dominguez, Neus1; Duart, Gerard1; Martinez-Gil, Luis1

1University of Valencia/Biochemistry and Molecular
Biology/ERI BioTecMed

Membrane fusion is a key step in a multitude of cellular events.

Here, we describe a new methodology for the study of cell-cell fu-

sion. Our approach, named Bimolecular Multicellular Complemen-

tation (BiMuC), provides an adjustable platform to qualitatively

and quantitatively investigate cell-cell fusion. As an example, we

applied this methodology to study the fusion of viral and cellular

membranes, a critical step in the life cycle of some viruses. This

approach provides an excellent platform for the study of virus-host

cell fusion in the absence of the pathogen, which is especially useful

for highly pathogenic viruses since it allows the analysis of fusion

processes as well as the search for inhibitors in a biologically safe

environment. Furthermore, we demonstrated that this technique is

scalable in a small molecule high-throughput screening identifying

compounds that could block the entry of the emerging Nipah virus.
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Role of LC3/GABARAP family members in
cargo recognition during mitophagy

Etxaniz, Asier1; Iriondo, Marina1; Ballesteros, Uxue1; Varela,
Yaiza1; Montes, Ruth1; Goñi, Felix1; Alonso, Alicia1

1Instituto Biofisika (UPV/EHU, CSIC)/Bioqúımica y Bioloǵıa
Molecular

Mitophagy is a selective form of autophagy that removes damaged

or dysfunctional mitochondria to maintain cellular homeosta-

sis. The externalization of the phospholipidcardiolipin (CL) to

the outer mitochondrial membrane (OMM) was identified as a

mitophagic signal recognized by the autophagic protein LC3B

in neuronal cells. This protein belongs to LC3/GABARAP

family which consists of six members divided into the LC3 and

GABARAP subfamilies. As their yeast ortholog (Atg8), these

proteins are conjugated to the autophagosomal membranes where

they have been proposed to drive autophagosome formation

and selective recognition of autophagic cargo. Recent studies

have shown that the members of the LC3 / GABARAP family

participate in different mitophagy pathways depending on their

specific affinity for mitophagic receptors. The aim of our work is to

analyze the role of each member of the LC3 / GABARAP family

in the recognition of externalized cardiolipin and activation of

mitophagy. With this purpose, we have analyzed the interaction of

LC3 / GABARAP family members with CL in model membranes

and we have compared these results with the translocation of the

GFP tagged-LC3 / GABARAP to the mitochondria in SH-SY5Y

cells treated with rotenone. Our results show that among the

members that translocate to the mitochondria in rotenone-induced

mitophagy, LC3A is the isoform that shows the highest affinity for

CL in vitro. By site-directed mutagenesis, we have shown that the

residues located in the N-terminal helix of the protein are the ones

that increase the affinity of the protein to the lipid.

G11-12-P65

Homogeneous and Heterogeneous Bilayers of
Ternary Lipid Compositions Containing Equimo-
lar Ceramide and Cholesterol

Goñi, Felix M.1; Gonzalez-Ramirez, Emilio J1; Artetxe, Ibai1;
Garcia-Arribas, Aritz1; Alonso, Alicia1

1Universidad del Pais Vasco/Instituto Biofisika

Cell membranes have been proposed to be laterally inhomoge-

neous, particularly in the case of mammalian cells, due to the

presence of “domains” enriched in sphingolipids and cholesterol

(Chol). Among membrane sphingolipids, sphingomyelin (SM) in

the cell plasma membrane is known to be degraded to ceramide

(Cer) by acid sphingomyelinases under stress conditions. Since

cholesterol (Chol) is abundant in the plasma membrane, the study

of ternary mixtures SM:Chol:Cer is interesting from the point

of view of membrane biophysics, and it might be physiologically

relevant. The main question addressed in this paper is the stability

of the ternary gel phase when bilayer composition is changed,

specifically when the SM proportion is varied. To this aim, we

have prepared bilayers of composition phospholipid:Chol:Cer

at X:Y:Y ratios, in which phospholipid increased between 54

and 70 mol %. The N-palmitoyl derivatives of SM (pSM) and

Cer (pCer) have been used. We observe that for X = 54 or 60

mol %, a gel phase is clearly predominant. However, when the

proportion of phospholipid increases beyond 60 mol %, i.e., in

66:17:17 or 70:15:15 mixtures, a lateral phase separation occurs

at the micrometer scale. These data can be interpreted in terms

of a pCer:Chol interaction, that would predominate at the lower

phospholipid concentrations. The putative pCer:Chol complexes

(or nanodomains) would mix well with the phospholipid. At the

higher SM concentrations pSM:pCer and pSM:Chol interactions

would become more important, giving rise to the coexisting gel

and liquid-ordered phases respectively. Heterogeneity, or lateral

phase separation, occurs more easily with pSM than with DPPC,

indicating a higher affinity of SM over DPPC for Chol or Cer.

The observation that heterogeneity, or lateral phase separation,

occurs more easily with pSM than with DPPC, indicates a higher

affinity of SM over DPPC for Chol or Cer, and can be related to

cell regulation through the sphingolipid signaling pathway.

G11-13-P66

Pulmonary surfactant as a shuttle for drug deli-
very to the lungs

Garćıa-Mouton, Cristina1; Cruz, Antonio1; Pérez-Gil, Jesús1
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Nowadays, more than 90 % of new drugs present low solubility in

water [1], which means that the discovery of new approaches to

deliver this type of drugs becomes essential. In this sense, pul-

monary surfactant (PS) present excellent properties for delivering

different type of drugs and nanoparticles directly to the lungs. PS

is a complex mixture of lipids and proteins, synthesized, assembled

and secreted into the alveolar space by type II pneumocytes. It can

spontaneously adsorb to the air-liquid interface and spread very

rapidly along it [2]. Using lungs as target and PS as vehicle for

drug delivery present numerous advantages, such as a large contact

surface, thin alveolar epithelium, permeability of their membranes,

high vascularization and the efficiency of PS to solubilize and de-

liver different types of molecules, especially poorly water-soluble,

along the respiratory surface [3]. Consequently, there is an increased

interest on using inhalation as a pathway for drug administration.

PS is able to transport poorly-water soluble molecules very effi-

ciently. However, it is less effective in delivering hydrophilic molecu-

les due to the permeability of its membranes. Thus, it is important

to design new nanocarriers suitable for delivering different cargos

using the capabilities of PS to reach the distal airways and distri-

bute the molecule along it. The development and optimization of

procedures to administrate PS/drugs combinations requires, first,

the analysis of the biophysical properties of PS to adsorb and spread

along the interface, as well as its efficiency to act as a vehicle of

a given molecule and how it is released and incorporated into the

lung.

In our work we have evaluated the PS properties and the efficiency

to vehiculize different cargos by developing several setups that emu-

late the respiratory interface, to finally optimize a versatile proce-

dure to administrate drugs directly to the deep lung.
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Advances and challenges in the regulation of
nitrogen assimilation pathway in Haloarchaea
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Basilio1; Bonete, M. José1

1Universidad de Alicante/Biochemistry and Molecular Biology
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The haloarchaeon Haloferax mediterranei is able to grow in the pre-

sence of different inorganic and organic nitrogen sources by means

of the assimilatory pathway under aerobic conditions. During the

last decades, the enzymes involved in this pathway have been puri-

fied and biochemically characterized. More recently, different stu-

dies have revealed that the absence of ammonium is the respon-

sible factor for the expression of genes involved in nitrate assimi-

lation pathway as in other microorganisms [1]. However, nothing

is known about the gene expression regulation of this pathway in

haloarchaea. Neither transcriptional regulators or regulation me-

chanisms described in other microorganisms have been identified

in haloarchaea. Hence, how does H. mediterranei regulate the ex-

pression and/or activity of these enzymes? Our studies show that

the expression regulation of these genes in haloarchaea is a complex

process, which could be performed by means of the combination of

three different mechanisms: protein-protein interaction, presence of

transcriptional regulators and small RNAs (sRNAs). Thus, we ha-

ve confirmed the interaction between glutamine synthetase and the

regulatory PII proteins [2], as well as we have identified different

transcriptional regulators which show different expression pattern

according to the nitrogen source. Recently, we have focused our

work on the identification of sRNAs [3]. To date, we have identified

different sRNAs that could be directly related to the expression of

proteins involved in nitrogen assimilation pathways, such as gluta-

mate dehydrogenase, glutamine synthetase, the nitrogen regulatory

PII protein and the nitrate/nitrite transporter. This work emphasi-

zes recent progress in understanding the haloarchaeal regulation of

the proteins expression involved in the nitrogen assimilation path-

way and highlights insights gained from RNA-seq analysis.

This work has been funded with the project Bio2013–42921–P by

MINECO.
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Recent work from our group has established the existence of mul-

tiple links between different aspects of N-metabolism, photorespi-

ration, flavonoid and isoflavonoid metabolisms and abiotic stress

in the model legume L. japonicus [1,2]. In order to identify regu-

latory genes which are highly connected to these different proces-

ses, a new gene co-expression network forL. japonicus was built

by integrating the transcriptomic data currently available [3]. Se-

veral of these highly-connected genes were related with flavonoid

and isoflavonoid biosynthetic pathways, crucially important in the

rhizobial-legume symbiosis, two pathways that were shown to be

differentially regulated in response to stress [4,5]. Two genes enco-

ding for MYB transcription factors were selected for further studies.

Mutants affected in these genes were identified from a collection of

transposon-tagged LORE1 mutants that was recently generated in

L. japonicus sing the endogenous LORE1 retrotransposon. Several

lines of evidence have been found suggesting that these two genes

can be involved in the regulation of the biosynthesis of isoflavonoids

and in the response to stress.

Acknowledgements: Funding by FEDER-Ministerio de Economı́a

y Competitividad (project AGL 2014-54413-R) and Junta de An-

dalućıa (BIO-163/AGR-286).
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-[5] Kaducová et al. (2019) J. Plant Physiol. 236, 88-95.

125



par fondo.pdf

SEBBM Scientific Groups SEBBM19madrid

G12-03-OS

A new pathway for eukaryotic biosynthesis of
auxin involves an extracellular L-amino acid
oxidase in Chlamydomonas

Calatrava, Victoria1; Hom, Erik FY2; Llamas, Ángel1;
Fernández, Emilio1; Galván, Aurora1

1Universidad de Córdoba/Bioqúımica y Bioloǵıa Molecular ,
2University of Mississippi/Biology

The auxin indole-3-acetic acid (IAA) is a phytohormone involved

in plant growth and development, and is a cross-talk signaling mo-

lecule for plant interaction with both pathogenic and benefiting

bacteria [1]. This molecule is produced by plants, bacteria and fun-

gi. Although different studies support that eukaryotic algae can

synthesize IAA, auxin biosynthesis in algae remains controversial,

most likely, because the genetic pathways involved in IAA synthe-

sis in plants seem to be incomplete in algal genomes and to date,

no gene has been demonstrated to be involved in algal IAA [2].

In this work, we have shown that an extracellular LAAO is invol-

ved in L-Trp-dependent IAA biosynthesis by Chlamydomonas. This

enzyme, essential for Chlamydomonas growth on L-amino acids

[3], deaminates L-Trp to produce indole-3-pyruvic acid, a common

IAA intermediate that may be further decarboxylated to form IAA.

This auxin was previously reported to stimulate Chlamydomonas

growth under low concentrations [4]. Additionally, we have obser-

ved that supplementation with higher levels of IAA and L-Trp inhi-

bits Chlamydomonas growth and that this inhibition can be relie-

ved by the presence of the plant/algal growth-promoting bacteria

Methylobacterium spp, as previously reported for land plants [5].

Here, we present the first experimental evidences of an algal ge-

ne involved in IAA biosynthesis, which further supports previous

studies showing IAA biosynthesis in algae and may reveal keys for

the ecological and evolutionary aspects of this auxin biosynthetic

pathways in algae. The presence of an extracellular LAAO in this

soil/freshwater microalga, which is specifically found in cultivated

soils, may be an adaptive trait to this nutrient-rich environment

where rhizospheric bacteria co-exist [6]. Therefore, this extracellu-

lar LAAO may be an advantage to scavenge nitrogen from amino

acids and to synthesize this auxin that may be involved in the inter-

kingdom communication between this alga and N-mineralizing bac-

teria to establish mutualistic relationships.

We thank the financial support by MINECO (Grant BFU2015-

70649-P), the European FEDER program, Junta de Andalucia
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Ammonium nitrate supply in spinach is positi-
vely correlated with increased active cytokinins
and indole acetic acid and decreased abscisic acid
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1Universidad Pública de Navarra/Ciencias, 2Universidad de
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The need for more sustainable and efficient agriculture in terms of

nitrogen (N) use has led many researchers to focus on how plants

respond to various N fertilizers and lower nitrate (NO3
−) inputs.

The combined, rather than separate, application of NO3
− and am-

monium (NH4
+) usually optimizes crop growth, especially compa-

red to the application of ammonium alone, which many crops of

interest are sensitive to [1–3]. Beyond its role as a key nutrient in

synergy with NH4
+, NO3

− also plays crucial signaling and coor-

dination roles in plants [4], and so it is thought that it also plays

interrelated roles with the main plant growth hormones [5].

We will evaluate the influence of combined NH4
+/NO3

− nutri-

tion (2,5 mM, 1:1) on the main cytokinins (CKs), indoleacetic acid

(IAA), and abscisic acid (ABA) [6] in spinach (Spinacea oleracea)

plants compared to those nourished either with NH4
+ (5 mM) or

NO3
− (5 mM) alone. According to some evidence [2,5,7], we ex-

pect to observe that active CKs and IAAs strongly accumulated

and ABA and ethylene decreased in spinach plants grown with mi-

xed N fertilization. Interestingly, these are all indicators of senes-

cence during ammonium syndrome [8]. These observations would

confirm a direct link between NO3
− availability and the presence of

plant hormones, especially those modulating CK and IAA synthe-

sis. This may represent an alternative method of communicating N

availability between roots and shoots. Furthermore, these growth-

promoting effects might act in concert with other mechanisms that

reduce nitrate-induced stress, for instance, by reducing the NO3
−

content in leafy vegetables.

When applied together, NO3
− alleviates the toxic symptoms of

NH4
+ in plants, and can even improve their development. Thus,

an in-depth investigation is warranted to clarify the reasons for the

beneficial effects of combining NH4
+/ NO3

− fertilization and to

design specific fertilizers according to the demand of plants for N

nutrition.
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Identificación de pequeños RNAs que contro-
lan la destoxificación de residuos industriales
cianurados por Pseudomonas pseudoalcaligenes
CECT5344
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Pseudomonas pseudoalcaligenes CECT5344 es una bacteria al-

calófila que utiliza cianuro y varios complejos cianuro-metálicos

como única fuente de nitrógeno. Además, tolera altas concentra-

ciones de metales que suelen encontrarse en los residuos cianurados

que produce la industria joyera, como hierro, cobre y zinc. Para

conocer los mecanismos involucrados en la regulación transcripcio-

nal y post-transcripcional que ocurre durante la descontaminación
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de los residuos industriales cianurados por P. pseudoalcaligenes

CECT5344, se han secuenciado mediante RNA-Seq los pequeños

RNAs presentes en células cultivadas con residuo cianurado de la

joyeŕıa o cloruro de amonio como única fuente de nitrógeno. De to-

dos los pequeños RNAs identificados en este estudio, 20 presentaron

una expresión diferencial cuando se comparó el residuo de la joyeŕıa

con el amonio, por lo que se consideró que estos podŕıan tener una

función reguladora en condiciones de asimilación del residuo con

cianuro y metales. La expresión de 16 de estos pequeños RNAs fue

validada mediante RT-PCR. Un análisis bioinformático mediante

el programa TargetRNA2 detectó dianas de estos pequeños RNAs,

entre las que se incluyen varios componentes de agrupaciones géni-

cas involucradas en la asimilación y resistencia a cianuro (nit1C y

cioAB, respectivamente), en el metabolismo de polihidroxialcanoa-

tos y en la respuesta a limitación global de nitrógeno (genes que

codifican la glutamina sintasa y la ureasa). Otras posibles dianas

incluyeron genes (o sus productos) que participan en la resistencia

a metales y la adquisición de hierro, como la protéına reguladora

de homeostasis de hierro (Fur), sistemas de extrusión de metales y

un miembro de la familia de reguladores GntR probablemente in-

volucrado en la regulación de la asimilación de cianuro en la estirpe

CECT5344.

Este trabajo ha sido financiado por el proyecto BIO2015-64311-R

(Ministerio de Economı́a y Competitividad, FEDER-UE). Agra-

decemos a las empresas MAGTEL, GEMASUR, SAVECO y

AVENIR su colaboración y también a Cristina López y Francisco

Amil por su asistencia técnica.
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Amino acids are essential compounds for all the living organisms.

Along with their central role as constituents of proteins, in plants

they also act as precursors of a myriad of compounds and meta-

bolites with critical functions in development, signaling, and res-

ponses to the environment, concerning many different aspects of

plant biology. Nevertheless, the main bulk of our knowledge about

the regulation of amino acids metabolism in plants stills rely on

studies performed in bacteria, and many details remain missing or

not well understood.

In this communication, we provide new insights into the biochemi-

cal regulation of the biosynthesis of two different amino acids in

plants: arginine and phenylalanine. Both are good examples of how

the role of these compounds is not restricted to the biosynthesis of

proteins. Hence, arginine is, thanks to its high nitrogen/carbon ra-

tio, one of the preferred forms for the storage of organic nitrogen.

This is particularly relevant in the formation of the seed, one of

the main reasons of the undisputable, adaptive success of the land

plants. On the other hand, the aromatic amino acid phenylalanine

is the main precursor for the biosynthesis of phenylpropanoids, a

huge array of phenolic compounds that act as pigments, flavors,

protectant agents against UV radiation and ROS, structural com-

ponents of the cell wall, etc., essential for surviving in the land

environment.

Our findings contribute to gain understanding about how bioche-

mical regulation, mainly through allosteric mechanisms in response

to different metabolites, helps to modulate the biosynthesis of these

amino acids, maintaining their homeostasis. We also discuss how

this regulation has evolved, from primitive algae ancestors, mosses

and liverworts, to account for the higher degree of physiological

and metabolic complexity of the modern vascular plants.

Research supported by BIO2015-69285-R
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Nitrogen regulation in marine Cyanobacteria:
Basis for the study of NtcA, PII and PipX
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Marine picocyanobacteria are the most abundant photosynthetic

organisms on Earth with two genera, Prochlorococcus and Synecho-

coccus, numerically dominating most oceanic waters. They share a

common ancestor and occupy complementary though overlapping

niches in the ocean. Therefore, Prochlorococcus and Synechococcus

have adopted alternative strategies to thrive in the oceanic ecosys-

tem.

Despite possessing the genes involved in standard carbon/nitrogen

regulation, namely ntcA, glnB and pipX (encoding, respectively,

NtcA, PII, and PipX), nitrogen signaling in marine Cyanobacteria

show some striking variations with respect to freshwater strains.

To study these regulatory proteins, the corresponding genes from

Synechococcus sp. WH7803, representative of the Synechococcus

clades inhabiting mesotrophic areas of the ocean, were cloned in

an Escherichia coli strain for overexpressing NtcA, PII, and PipX.

Then, the purified proteins were used to produce polyclonal antibo-

dies against them in order to perform Western blot analysis for the

study of the response of these three regulatory proteins at different

times and experimental conditions. Furthermore, mutant strains of

Synechococcus elongatus PCC 7942 lacking endogenous ntcA, glnB

and pipX genes were generated to perform heterologous studies of

either these regulatory proteins or other related enzymes involved

in carbon and nitrogen metabolism from marine Cyanobacteria in

that freshwater model cyanobacterium.

Funding: Grants BFU2016-76227-P (MINECO, Spain), P12-BIO-

2141 (Junta de Andalućıa) and UCO.
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Caracterización de la agrupación génica cyn-
FABDS implicada en la asimilación de cianato en
la bacteria cianotrofa Pseudomonas pseudoalcali-
genes CECT5344
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La bacteria alcalófila Pseudomonas pseudoalcaligenes CECT5344

puede crecer con cianuro y residuos industriales que contienen cia-

nuro como única fuente de nitrógeno. La ruta de asimilación del

cianuro incluye una malato:quinona oxidorreductasa que convierte

L-malato en oxalacetato, el cual reacciona qúımicamente con el cia-

nuro para producir un nitrilo que se hidroliza posteriormente por

la nitrilasa NitC, formando amonio. Además, la estirpe CECT5344
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utiliza cianato como fuente de nitrógeno mediante una cianasa que

cataliza la transformación del cianato en amonio y dióxido de car-

bono. La agrupación génica cynFABDS de esta estirpe codifica un

regulador transcripcional (CynF), un transportador de cianato de

tipo ABC (CynABD) y la cianasa (CynS). El análisis transcrip-

cional por RT-PCR sugiere que los genes estructurales cynABDS

forman una unidad transcripcional, cuya expresión se induce por

cianato y se reprime por amonio. Aunque en la estirpe CECT5344 la

degradación de cianuro y cianato se produce por rutas metabólicas

independientes, los genes cynABDS también se inducen por cianuro

y por el residuo cianurado de la industria de la joyeŕıa. La carac-

terización mutacional y funcional de los genes cynFABDS de P.

pseudoalcaligenes CECT5344 revela que el regulador transcripcio-

nal CynF es esencial para la expresión del operón cynABDS y que,

además del transportador CynABD, otros sistemas de transporte,

probablemente los transportadores de nitrato/nitrito, pueden estar

implicados en la captación de cianato. También se ha estudiado la

capacidad de la cepa CECT5344 para degradar en un biorreactor

a pH alcalino los residuos cianurados de la joyeŕıa, que además de

cianuro contienen metales como hierro, cobre y zinc, tras un tra-

tamiento qúımico previo con peróxido de hidrógeno para oxidar el

cianuro a cianato.

Trabajo financiado por el Ministerio de Economı́a y Competitivi-

dad (BIO2015-64311-R)
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A RING-type E3 ubiquitin ligase involved in
nitrogen assimilation in the green alga Chlamy-
domonas reinhardtii
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The green alga Chlamydomonas is able to assimilate different nitro-

gen forms. Regulation of nitrogen assimilation is a complex process

requiring a wide network of proteins. In general, ammonium and

nitrate have opposite effects on nitrogen assimilation genes. Nitrate

induces the expression of the genes responsible for its assimilation,

such as genes coding for nitrate transporters or nitrate reductase

[1]. The transcription factor NIT2 is the key regulator of nitrate

assimilation genes requiring intracellular nitrate as signal for its

positive regulation [2]. In contrast, ammonium has a negative ef-

fect on nitrate assimilation in Chlamydomonas, but the molecular

mechanism of ammonium regulation is still poorly understood. In

this work, we have found an insertional mutant of Chlamydomonas

reinhardtii (248.41) showing deficient growth in nitrogen sources

other than ammonium, both organic and inorganic forms, such as

nitrate or amino acids. The insertion of mutant 248.41 is located

on chromosome 3 and affects a gene encoding a RING-type E3

ubiquitin ligase. Our results suggest that this RING-type E3 ubi-

quitin ligase could be involved in the negative signal of ammonium

on nitrogen assimilation.

Authors thank the funding by MINECO (Grant BFU2015-70649-

P) with support from the European FEDER program, Jun-

ta de Andalućıa (BIO-502), the Plan Propio de la Univer-

sidad de Córdoba, and the U.E. INTERREG VA POCTEP-

055 ALGARED PLUS5 E.
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Conifers have a great economic and environmental value [1]. Nitro-

gen is an important limiting factor for the development of plants

[2]. Conifers are well adapted to ammonium nutrition since it is the

main source of inorganic nitrogen in the ecosystems that they live

[3].

The present work is based on the study of ammonium uptake and

management by maritime pine (Pinus pinaster Aiton) and its im-

plication in the production of plant biomass. This conifer is present

in western Mediterranean area and it is used for reforestation, soil

stabilization and industry. Due to its importance in this region,

maritime pine has been used as model conifer tree, which has led

to different omics studies and resources [4,5].

For this purpose, we have developed several experiments using pi-

ne seedlings subjected to different levels of ammonium at the short

and long term, using the latest biotechnological and bioinformatic

advances. The studies of RNA-seq allow us to obtain a large amount

of transcriptomic information of mRNA, lncRNA and miRNA level

in the roots under ammonium nutrition. These data need different

bioinformatic workflows to extract expression results with reliabi-

lity and biological context. Parallel to these studies, we have per-

formed direct RNA sequencing using the Minion device of Oxford

Nanopore Technologies (ONT). Thanks to this kind of technology

we have been able to identify epitranscriptomics changes in our

samples under ammonium nutrition. With this aim, we have had

to develop a new bioinformatic workflow. The characteristics of this

new kind of sequencing allow us to analyze the RNA-seq studies

from another perspective.
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required for the response to nitrogen deprivation
in Synechocystis sp. PCC 6803
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Storage of carbohydrate occurs almost in all type of organisms from

bacteria to animals. Glycogen and starch are the most common

polymers acting as energy and carbon reservoirs for its use under

specific physiological conditions. Synechocystis PCC 6803, as most

cyanobacteria, stores glycogen. In natural environment, glycogen

is built up during the day from CO2 fixation and used at night

for cell maintenance. Glycogen accumulates when cells enter sta-

tionary phase and, mainly, as part of the adaptation to nitrogen

limitation. Mutants unable to synthesize glycogen show a charac-

teristic phenotype when subjected to nitrogen deprivation that in-

cludes metabolite overflow and lack of phycobilisomes degradation
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[1]. We have generated a mutant lacking both glycogen syntha-

ses that accumulates lethal amounts of ADP-Glucose, the glycogen

synthases substrate. This lethal phenotype is due to a dramatic

decrease of the cellular energy status. ADP-Glucose has an addi-

tional destination in the cell, it is also required for the synthesis of

the osmolite glucosylglycerol [2]. Growth of the glycogen synthases

mutant in salt supplemented media redirects excess ADP-Glucose

towards the synthesis of glucosylglycerol and restores cells viability.

In addition, this alternative metabolic sink also allows the recovery

of the response to nitrogen deprivation, mitigating the metabolite

overflow and restoring the degradation of the phycobilisomes. Our

work emphasizes the importance that metabolic sinks have in cell

fitness and nutrient stress response.
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Closing Krebs cycle in cyanobacteria: metabolic
rewiring of carbon and nitrogen metabolism in
Synechocystis sp. PCC 6803

Huertas, Maria Jose1; Lopez-Maury, Luis1; Gallardo, Antonia
Maria1; Florencio, Francisco Javier1

1Universidad de Sevilla/CSIC/Bioqúımica Vegetal y Bioloǵıa
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Cyanobacteria represent a group of photosynthetic prokaryotic or-

ganisms that play a pivotal role in recycle CO2 into valuable che-

micals. Owing to their ease of genetic modification, many cyano-

bacteria have been engineered to improve CO2 capture and light

utilization [1]. However, despite progress in metabolic manipula-

tion productivities from cyanobacteria are still far below industrial

feasibility and is essential to improve growth under both light and

dark conditions. Improving pathway and strain design to overco-

me these obstacles in cyanobacteria it is an ongoing challenge for

metabolic engineers [2]. For nearly half a century, it was believed

that cyanobacteria had an incomplete tricarboxylic acid (TCA)

cycle, because the lack 2-oxoglutarate dehydrogenase (2-OGDH).

Recently, a bypass route via succinic semialdehyde (SSA), which

utilizes 2-oxoglutarate decarboxylase (OgdA) and succinic semi-

aldehyde dehydrogenase (SsaD) to convert 2-oxoglutarate (2-OG)

into succinate, was identified, thus completing the TCA cycle in

most cyanobacteria [3] but metabolic flux through this route seems

minimal. This work aims to close the cycle of Krebs in cyanobacte-

ria by introducing the genes that encode the 2-oxoglutarate dehy-

drogenase complex in the model cyanobacterium Synechocystis sp.

PCC 6803. This modification implies a radical change in the cen-

tral metabolism of these organisms. We performed a cyanobacte-

rial metabolic engineering to develop a strain that expressed genes

of 2-OGDH complex of E. coli: sucA (encoding the enzyme E1

of the complex or 2-oxoglutarate dehydrogenase), sucB (encoding

the enzyme E2 of the complex or dihydrolipoyl succinyltransferase)

and ldpA (encoding the enzyme E3 of the complex or dihydrolipoyl

dehydrogenase) genes under different promoters (inducible or cons-

titutive). The results obtained will be presented.
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Marine picocyanobacteria Prochlorococcus and Synechococcus are

the most abundant photosynthetic organisms on Earth, play an

important role in the oceanic regeneration of nutrients and are res-

ponsible for a significant part of the global primary production.

They have demonstrated a tremendous capability to adapt to en-

vironments with different availability of nutrients, light and tem-

perature in the oceanic ecosystem.

Synechococcus and Prochlorococcus strains are able to utilize a wi-

de variety of nitrogen sources [1,2]. Preliminary results from our

group suggested the existence of a system that allows Synechococ-

cus sp. WH7803, representative of Synechococcus clades inhabiting

mesotrophic areas of the ocean, to detect nanomolar nitrate con-

centrations. In this work we describe the proteome variations in

response to changes in nitrogen source and concentration. Three

Synechococcus strains (WH7803, WH8102 and BL107) were grown

under four different conditions: standard ammonium concentration,

no added nitrogen source, micromolar nitrate concentration as sole

nitrogen source or nanomolar nitrate concentration as sole nitro-

gen source. Changes in protein abundance were calculated using

label-free quantitative proteomics. Our results show a high level of

reproducibility. The main changes will be described in this commu-

nication.
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Hypersaline systems are harsh environments showing salt concen-

trations up to saturation. These ecosystems are often characterized

by other extremes conditions such as low oxygen concentration and

high UV radiation. Some halophilic archaea can grow under micro-

aerophilic or anaerobic conditions thanks to a nitrate dependent

respiration in which it is sequentially reduced to nitrite, nitric oxi-

de, nitrous oxide and dinitrogen. Denitrification has been poorly

described in halophilic archaea, being Haloferax mediterranei the

better characterized haloarchaeon [1]. Emission of nitrogen gases

has been measured in a few species of Haloferax genus showing
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that H. mediterranei is capable of performing the complete deni-

trification from nitrate to dinitrogen. In contrast, other Haloferax

species mainly emit nitrous oxide or a mixture of nitrogenous gases

to the atmosphere [1].

This work is part of a project aiming to understand how environ-

mental signals, through transcriptional regulators, control the ex-

pression of denitrification enzymes in halophilic archaea. There are

several studies of the regulation of denitrification in bacteria, but

in archaea there is just one study on the oxygen-sensing transcrip-

tional regulator, NarO, inHaloferax volcanii [2]. It is located at the

5’ flank of the nitrate reductase operon. In the homologous position

in H. mediterranei genome, there is a gene encoding an AcrR-like

transcriptional regulator. To elucidate its function, the acrR gene

was disrupted using a pyrE2-based ‘pop-in/pop-out’ strategy in the

auxotrophic H. mediterranei strain HM26 (∆pyrE2).

In addition, the promoters of nitrate reductase and oxide nitrous

reductase operons have been characterized by promoter fusions to

the bgaH reporter gene encoding β-galactosidase from Haloferax

lucentense. The promoter activity of each construct was assessed

by assaying β-galactosidase activity in H. mediterranei transfor-

mants.

This work will contribute to de improvement of the knowledge on

nitrogen biogeochemical cycle and particularly on denitrification in

archaea.
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NH4+ nutrition produces the ammonium syndrome leading to

changes in root system architecture. The ammonium stress could

trigger stress-induced morphogenetic responses (SIMRs) as part of

a general acclimation strategy (Potters et al., 2007). These respon-

ses seem to be affected by alteration in phytohormones homeostasis

(Potters et al., 2009). Thus, we propose to study whether abscisic

acid (ABA) could play a role in tomato growth under different N

sources (NO3
− and NH4

+). For this purpose, ten-days-old toma-

to plants cv. Ailsa (control plants) and the ABA-deficient mutant

flacca were grown under these conditions, in the presence or ab-

sence of ABA. Our results showed that the lack of ABA worsens

root parameters and tomato seedlings reprogram gene transcrip-

tion according to the N source. Moreover, the assimilation process

is affected by the N source and induced by the lack of ABA. In-

terestingly, when flacca plants are treated with NH4
+ there are no

changes in asparagine synthetase gene (ASN1 ) that encodes aspa-

ragine synthetase, an enzyme involved in NH4
+ detoxification and

N transport as asparagine. However, control plants grown under

this N source displayed an induction of this gene. We speculate

that ABA is required for ASN1 induction, but more studies are

needed to confirm this effect.
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Glutamine synthetase (GS) is a key enzyme in the metabolism of

nitrogen, not only in the assimilation of ammonium but also in the

biosynthesis of glutamine [1].

Haloferax mediterranei (ATCC 33500T) genome contains three ge-

nes which present sequence homology with glutamine synthetase:

glnA, glnA2 and glnA3. The glnA2 is located next to glnA3 in

the genome and away from glnA. Moreover, the proteins encode

by glnA2 and glnA3 (GlnA2 and GlnA3) show an identity of 52 %

and 49 % with GlnA, respectively.

GlnA presents the three glutamine synthetase consensus sequences,

partially or completely conserved (glutamine synthetase signature

1, the glutamine synthetase class-I adenylation site and the gluta-

mine synthetase putative ATP-binding region signature), whereas

GlnA2 and GlnA3 only present the glutamine synthetase putative

ATP-binding region signature partially conserved [2]. Single de-

letion mutants of glnA and glnA2 genes were constructed to de-

termine the role of these genes in the nitrogen and amino acid

metabolism. The deletion of glnA gene showed that the mutant

HM26-∆glnA could not grow in a medium depleted in glutamine,

so the glnA deletion mutants correspond to auxotrophic glutamine

mutants. However, the mutant HM26-∆glnA2 could grow in mini-

mum media, corresponding to prototrophic mutants.

The HM26-∆glnA and HM26-∆glnA2 mutants have been physio-

logically characterised using different approaches, concluding that

glnA is an essential gene to the growth of H. mediterranei, unli-

ke glnA2 that is not required for it. In addition, transcriptomic

analysis has been performed to compare the expression profiles of

HM26-∆glnA and HM26 strains in different growth conditions. The

microarray has been validated by qRT-PCR, concluding that glnA2

does not replace the function of glnA.

Statistical analysis of gene expression has been also performed sho-

wing different expression profiles according to the contrast analy-

sed. Finally, a functional gene analysis to find out the processes

in which they are involved have been carry out to complete the

analysis.
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The proteins of Lsm family, including eukaryotic Sm proteins and

bacterial Hfq, are key players in RNA metabolism. During the last

decades, it has been published a great number of studies related

to Lsm protein in Bacteria and Eukarya, however archaeal homo-

logs of these proteins (Like-Sm proteins) have been less studied.

Haloferax mediterranei encodes a single lsm1 gene, which overlaps

by four nucleotides with the rl37e gene that encodes the ribosomal

protein L37e. The bioinformatic gene environment analysis has re-

vealed that this arrangement is highly conserved in Archaea. In 77

of the 165 archaeal genomes analysed, the rpl37e gene follows the

lsm gene. In 56 genomes, the two genes overlap and in 21 genomes

they are widely spaced, so the co-transcription could be assumed.

Expression and co-transcription with the rl37e gene were analysed

by RT-PCR in complex medium, defined medium with nitrate or

ammonium as nitrogen source, and nitrogen starvation at different

times. The lsm1 and rl37e genes are expressed in all conditions,

but only co-transcribe under nitrogen starvation conditions. Micro-

array shows that the lsm1 gene presents non-significant expression

differences in different nitrogen sources. To determine its role in ni-

trogen assimilation, deletion mutants of lsm1 gene (HM26-∆lsm)

and Sm1 domain (HM26-∆Sm1 ) were generated. These mutants

were characterised in the presence of different sources of nitrogen

and complex medium. Moreover, swarming assays were carried out

and the cell morphology was analysed microscopically in the diffe-

rent growth phases, exponential and stationary phase, in the same

culture media. The deletion of the lsm1 gene and Sm1 domain

are viable, resulting in a pleiotropic phenotype, indicating that the

haloarchaeal Lsm protein is involved in many cellular processes.

This work has been funded with the Project Bio2013–42921–P

by MINECO. Gloria Payá enjoys a grant ACIF/2018/200 by

Generalitat Valenciana.

G12-18-P136

Involvement in the nitrogen cycle of the trans-
criptional regulator AsnC in Haloferax medite-
rranei

Sánchez-Matarredona, Laura1; Bonete, Maŕıa-José1; Bautista,
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The model organism of this study is Haloferax mediterranei, an ex-

treme halophilic Archaea able to live in hypersaline environments

with affordable nutritional requeriments. The transcriptional ma-

chinery in Archaea combines the eukaryotic basal apparatus and

bacterial regulation mechanisms. The genome of H. mediterranei

contains a gene, asnC (HFX RS01210), that encodes a transcriptio-

nal factor, AsnC, which belongs to Lrp family. It is located downs-

tream of glutamine synthetase gene (HFX RS01205), an enzyme

involved in the nitrogen cycle. To study more deeply this trans-

criptional factor, it has been cloned, homologously expressed and

purified. The possible interaction of this protein with promoters

or proteins of nitrogen assimilation pathway has been checked. To

demonstrate if this transcriptional factor is involved in the assi-

milatory nitrogen pathway, its expression has been analysed under

different nitrogen sources by means of Northern blot and Western

blot. This preliminar analysis reveals that although the AsnC factor

is expressed in the presence of nitrate and ammonium, its level of

expression depends on the growth phase.

This work has been funded with the project BIO2013–42921–P by

MINECO.
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Celular/BiFi

2-oxoglutarate (2-OG), a metabolite of the Krebs cycle, is a sig-

naling molecule in several organisms. In cyanobacteria, 2-OG is

accumulated in situations of nitrogen starvation and this molecule

is able to bind to NtcA, the master regulator of nitrogen metabo-

lism, enhancing its interaction with the DNA [1].

In the nitrogen regulatory networks of nitrogen-fixing cyanobacte-

ria, iron also plays an important role. In Anabaena sp. PCC 7120,

iron metabolism is controlled by the transcriptional regulator Fu-

rA. FurA and NtcA showed a complex cross-talk that contributes

to the regulation of nitrogen fixation [2]. Since FurA plays a key

role in the regulation of nitrogen fixation, we sought to investigate

whether FurA also could act as a 2-OG sensor.

In the present work, molecular docking simulations were carried

out in order to predict a potential binding site for 2-oxoglutarate

in FurA. The resulting structure showed that the FurA monomer

contained a potential binding site for one molecule of 2-OG. The in

silico studies were corroborated by ITC (Isotermal Titration Calo-

rimetry) in which only under reducing conditions and the presence

of Mn2+, FurA was capable of interacting with 2-OG with an affi-

nity in the micromolar range.

Moreover we studied the effect of 2-OG in the specific DNA-binding

activity of FurA. With this aim, the promoters of two of the main

targets of FurA, namely ntcA and flavodoxin (isiB) highly involved

in the iron metabolism were selected. Our results suggested that 2-

OG clearly enhanced the binding activity of FurA to the promoter

of ntcA but not to the promoter of isiB. The results shown in this

work suggest an additional control point on the complex network

controlled by NtcA and FurA proteins.
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Nowadays, it is known that the nitrogen assimilatory in haloar-

chaea is regulated at transcriptional level. However, little is known

about the transcriptional regulators which could be involved.

The haloarchaeon of interest in this study, Haloferax mediterra-

nei, presents a highly regulated nitrogen assimilation pathway by a

specific control according to the availability of ammonium. Recent

studies have allowed the identification of different transcriptional

factors involved in this pathway.

This work focuses on a transcriptional regulator belonging to the

ArsR family. In the H. mediterranei genome, at least 10 proteins

belonging to the ArsR family have been identified. The gene envi-

ronment of each one has been analysed, as well as a transcripto-

mic analysis by microarrays of them according to different nitrogen

sources (Esclapez et al., 2015). Particularly, the ArsR transcrip-

tional regulator (HFX RS03970) shows changes in its expression
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depending on the nitrogen source. Its transcription level decreases

in presence of nitrate as nitrogen source or under nitrogen starva-

tion in relation to the ammonium culture (Esclapez et al., 2015).

Taking account these results, this regulator has been selected to

carry out a deeper study about its role in the nitrogen metabolism

in H. mediterranei. Its expression has been analysed and generated

a deletion mutant of this gene using the pop in-pop out techni-

que (Bitan-Banin et al., 2003) and it has been characterised in the

presence of different nitrogen sources. From the results obtained it

seems that this transcriptional regulator could act as a repressor

of assimilatory pathway in the presence of ammonium as nitrogen

source.
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Spinal Muscular Atrophy (SMA) is a neuromuscular genetic disease

that constitutes the leading genetic cause of infant mortality. The

reduction of the levels of survival motor neuron (SMN) protein

triggers SMA (Lefebvre et al., 1995). Although SMN is an ubi-

quitous protein expressed in nucleus and cytosol, deficient levels

of SMN predominantly causes spinal cord motoneurons (MNs) da-

mage, muscle atrophy and weakness. The best characterized SMN

function is the assembly of small nuclear ribonucleoproteins (Fis-

cher et al., 1997; Pellizzoni et al., 2002), but the mechanism(s) by

which SMN reduction induce neurodegeneration remains unknown.

Autophagy is a degradation pathway essential for life and its dere-

gulation has been associated with neurodegenerative diseases and

spinal cord injury. Our group has previously described an increa-

se of autophagosomes in SMN reduced MNs (Garcera et al., 2013)

and other autophagy markers such as Beclin1 and light chain (LC)

3-II proteins are increased in these cells (Garcera et al., 2013; Peri-

yakaruppiah et al., 2016). We have also described that autophagy

modulators can regulate SMN protein levels in cultured MNs. Our

results suggest that the inhibitors of the autophagy flux cause re-

duction of SMN, whereas autophagy inducers increase the level of

SMN in MNs (Periyakaruppiah et al., 2016).

Although MNs are known as the more affected cells in SMA, muscle

involvement in the disease has been also suggested. We have analy-

sed autophagy in gastrocnemius muscles from SMA severe mou-

se model at postnatal pre-symptomatic and postnatal symptoma-

tic stages. Western blot and immunofluorescence analysis showed

changes of the autophagy markers in SMA muscle protein extracts

and cells. These results establish that some intracellular pathways

related to cellular homeostasis and survival are also deregulated in

muscle cells of SMA mice.

Funded by: Instituto de Salud Carlos III, Fondo de Investigacio-
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The double-stranded RNA-binding protein Staufen 2 (Stau2) is

a key player in mRNA localization in polarized cells. In mature

neurons, a loss of Stau2 upon knockdown using RNAi leads

to alterations in spine morphology and maintenance. Recently,

using individual-nucleotide resolution CLIP (iCLIP), we identified

significantly enriched Stau2 binding to the 3’ untranslated regions

(3’-UTRs) of 356 transcripts. iCLIP data indicates that Stau2

is interacting with long-range RNA-duplexes within the long

3’-UTRs, which needs proper secondary and possibly tertiary

structure folding and the subsequent assembly of additional

3’-UTR interactors for the proper regulation of the mRNA.

Several of the most enriched transcripts encode for proteins that

are part of a G protein-coupled receptor synaptic signaling path-

way, i.e. Rgs4, Calm3, and Mapt. With this specific Staufen-bound

structures identified in the 3’-UTRs of target RNAs in hand,

we are currently investigating whether Stau2 has roles in their

regulation, either using MS2 live-cell imaging to investigate its

3’-UTR-dependent transport and localization, or analyzing its

Stau2-dependent stability and translational control. Finally, we

aim to understand how important are those newly identified

long-range structures for Stau2 target regulation.

G13-03-OS

Exploring the role of arginine-rich peptides in
neurodegeneration
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Oscar1
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The mutation in C9ORF72 is the most common known cause of

amyotrophic lateral sclerosis (ALS), a lethal neurodegenerative

disease with a rapid progression and no cure. This allele gives rise

to dipeptide repeats (DPRs), two of which, (PR)n and (GR)n,

are rich in arginines, interfere with a number of cellular processes,

accumulate at nucleoli and lead to cell death. While these DPRs

are thought to be central in C9ORF72-ALS, their mechanism

of toxicity remains elusive. Likewise, the lack of a robust mouse

model that develops a lethal ALS pathology has limited the
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development of new therapies. We here present our efforts in

trying to understand the molecular basis of C9ORF72-ALS

through a combined in vitro and in vivo approach, presenting

a novel DPR-expression mouse model with a rapid and lethal

phenotype. Through an in vitro approach we show a high affinity

of (PR)n DPRs for RNA and DNA, as well as (PR)n media-

ted inhibition of reactions with nucleic acid intermediates. We

propose that DPR coating of DNA and RNA leads to motor

neuron death in C9ORF72-ALS. To address the disease from

an in vivo angle, we have developed a novel ALS mouse model,

based on tissue-wide inducible expression of (PR)97 DPRs. The

mouse develops a lethal phenotype within 3 months, and could

become a robust tool for initial and rapid pharmacological de-

velopment. Our data and ideas about this project will be discussed.
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Neurogranin expression is regulated by synaptic
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Neurogranin (Ng) is a calmodulin (CaM)-binding protein that is

phosphorylated by protein kinase C (PKC) and is highly enriched

in the dendrites and spines of telencephalic neurons. It is propo-

sed to be involved in regulating CaM availability in the postsy-

naptic environment to modulate efficiency of excitatory synaptic

transmission. There is a close relationship between Ng and cogni-

tive performance; its expression peaks in the forebrain coinciding

with maximum synaptogenic activity, and it is reduced in seve-

ral conditions of impaired cognition. We studied the expression of

Ng in cultured hippocampal neurons and found that both protein

and mRNA levels were about 10 % of that found in the adult hip-

pocampus. Long-term blockade of NMDA receptors substantially

decreased Ng expression. On the other hand, treatments that en-

hanced synaptic activity such as long-term bicuculline treatment

or co-culture with glial cells or cholesterol increased Ng expres-

sion. Chemical long-term potentiation (cLTP) induced an initial

drop of Ng, with a minimum after 15 min followed by a slow re-

covery during the next 2-4 h. This effect was most evident in the

synaptosome-enriched fraction, thus suggesting local synthesis in

dendrites. Lentiviral expression of Ng led to increased density of

both excitatory and inhibitory synapses in the second and third

weeks of culture. These results indicate that Ng expression is regu-

lated by synaptic activity, and that Ng promotes the synaptogenesis

process. Given its relationship with cognitive function, we propose

targeting of Ng expression as a promising strategy to prevent or

alleviate the cognitive deficits associated with aging and neuropat-

hological conditions.

References
- Alvarez-Bolado G, Rodriguez-Sanchez P, Tejero-Diez P, Fairen A,

Diez-Guerra FJ (1996) Neurogranin in the development of the rat

telencephalon. Neuroscience 73,565-580.

- Dominguez-Gonzalez I, Vazquez-Cuesta SN, Algaba A, Diez-Guerra

FJ (2007) Neurogranin binds to phosphatidic acid and associates to

cellular membranes. Biochem J 404, 31-43.

- Diez-Guerra FJ (2010) Neurogranin, a link between cal-

cium/calmodulin and protein kinase C signaling in synaptic plasticity.

IUBMB Life 62, 597-606.

G13-05-OS m

APC/C-Cdh1 promotes brain repair after ische-
mia through the RhoA-ROCK2 pathway

Agulla, Jesus1; Lapresa, Rebeca1; Almeida, Angeles1

1Instituto de Investigación Biomédica de Salamanca
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Stroke is a leading cause of long-term adult disability and a com-

mon cause of death in developed countries. Therefore, it is essential

to establish new therapeutic strategies aimed at limiting and/or re-

pairing ischemic neuronal damage.

E3 ubiquitin ligase APC/C-Cdh1 is essential for neuronal survi-

val. Previously, we described that Cdh1 regulates the balance bet-

ween proliferation, neurogenesis and apoptosis These processes play

an essential role in the degeneration/repair balance after ischemic

brain damage. Moreover, the cortical reorganization after stroke

determines the recovery of the lost brain function. The RhoA-

ROCK2 signalling pathway regulates the morphology, elongation

and retraction of neurites, both axons and dendrites, making it an

essential pathway in synaptic plasticity.

Recently, we demonstrated that Cdh1 regulates the levels and ac-

tivity of ROCK2 in cortical neurons and modulates the stability

of dendrites and synapses. However, whether Cdh1 play a role in

stroke remains unknown. To assess this issue, first we used an ex-

perimental in vitro model of ischemia/reoxygenation (I/R) and we

found that Cdh1 modulates neuronal susceptibility through the

RhoA-ROCK2 signalling pathway, since ROCK2 inhibition and

knock-down reduced neuronal apoptosis induced by I/R. We also

performed a middle cerebral artery occlusion (MCAO) in Cdh1-

cKO and WT mice to assess the functional outcome after stroke.

We found that Cdh1 is involved in the functional recovery after

MCAO, favouring the reduction of infarct volume and the recovery

of neurological functions.

These results demonstrate that APC/C-Cdh1 actively participa-

tes in the neuronal response to I/R damage, enhancing neuronal

survival through the RhoA-ROCK2 signalling pathway regulation.

Thus, we have identified the Cdh1-ROCK2 axis as a key element

in the pathogenesis of stroke and, therefore, as potential molecular

targets for stroke treatment.
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Research on demyelinating disorders has consistently demons-

trated that cannabinoid agonists have the potential to relieve

symptomatology and to control inflammatory-mediated neurode-

generation in Multiple Sclerosis (MS) animal models and patients.

Thus, the contribution of oligodendroglial cannabinoid receptors

to the beneficial effects of cannabinoids in MS animal models

has mostly focussed on their capacity to prevent cell survival

of oligodendrocytes (OLs) and their progenitors (OPs) against

excitotoxic injury. However, very few attention has been paid to

the potential of targetting OPs by cannabis-based compounds to

promote OL regeneration and functional recovery in demyelinating

disorders.
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Here, we studied the effect of administering ∆9-

Tetrahydrocannabinol (∆9-THC), the most abundant cannabinoid

present in the plant Cannabis sativa, in OPs cell cycle dynamics

and OL differentiation, both, during the critical periods of postna-

tal CNS myelination and under demyelination condition, by using

the Cuprizone model.

First, we found that acute ∆9-THC administration induced OPs

cell cycle exit and differentiation, accelerating the process of

OL maturation, subcortical white matter (SCWM) myelination

and motor function development. Further, we found that acute

∆9-THC administration following 6 weeks of Cuprizone-induced

demyelination promoted OPs cell cycle exit and differentiation,

and accelerated SCWM remyelination and motor function and cog-

nitive recovery. CB1 and CB2 selective antagonists administration

prevented the THC-mediated induction in OL development and

regeneration suggesting that CB1 and CB2 cannabinoid receptors

mediates ∆9-THC actions in OL lineage cells.

Overall, our results show that acute ∆9-THC administration

induces OP cell cycle exit and differentiation, and accelerates OL

development during CNS myelination, but also accelerates OL

regeneration during CNS remyelination, addressing the therapeutic

potential of targetting cannabis-based compounds to promote OL

regeneration and functional CNS remyelination in demyelinating

disorders.
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Retinitis pigmentosa (RP) is a group of inherited retinal dystrop-

hies which courses with the dysfunction and death of photorecep-

tors, leading to blindness. Currently there is not treatment for this

disease. Our group has focused in the development of neuroprotec-

tive strategies aimed to extend the visual function independently of

the mutation. Electron microscopy analysis of the rd10 mouse reti-

na unraveled structural alteration in the triad synapses composed

by the presynaptic rod photoreceptor terminal and the two postsy-

naptic second-order neurons (horizontal and bipolar cells). We have

found in the rd10 retina a marked decrease in the number of triad

synapses and a parallel increase in the number of rod terminals

lacking both post synaptic partners with respect to control retina.

This synaptic disconnection was confirmed by immunofluorescen-

ce with specific markers. To analyze whether proinsulin (Pi), the

insulin precursor, has an effect on synaptic connectivity, we perfor-

med gene therapy with adeno-associated viral vectors carrying the

human Pi gene (AAV-hPi). Intramuscular injection of AAV-hPi in

the rd10 mouse resulted in circulating hPi moderate levels for up

to 5 months (the latest analyzed time). We first confirmed that sys-

temic hPi production did not alter body weight and glucose serum

levels, as was expected due to its low metabolic activity. However,

systemic hPi treatment induced retinal insulin receptor signaling

as evidenced by increased ERK phosphorylation. We then analy-

zed rod synaptic connectivity by immunofluorescence. AAV-hPi-

treated rd10 mice showed better preservation of both rod-bipolar

and rod-horizontal synapses than the control mice. Moreover, the

AAV-hPi treated rd10 mice presented a delay of visual function

loss as measured by electroretinography and optomotor test. These

results suggest that hPi exerts a neuroprotective function by main-

taining rod synapsis with second-order neurons and thus extending

the visual function in a model of RP.
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Background: Alzheimer’s disease is a chronic neurodegenerative

disorder that leads to gradual worsening of the ability to remember

and reason, with males and females clearly being affected diffe-

rently. Studies suggest that activation of astrocytes, or reactive

astrogliosis, could potentially participate in adverse neurologic

processes. Indeed, a delicate balance between pro-inflammatory

and anti-inflammatory signals is determinant in maintaining a

correct neurological environment.

Objective: Our aim was to determine the effects of amyloid

beta on cell viability and the inflammatory response in enriched

cultures of astrocytes isolated from hippocampus and whether

these effects are sex-specific.

Methods: Primary hippocampal astrocyte cultures were esta-

blished from male and female Wistar rats (P2) using standard

procedures. Cells were treated in serum free media with amyloid be-

ta 1-40 (5-200 µg/ml, 24 h). Viability, cell death, pro-inflammatory

or anti-inflammatory factors were measured by Western blotting

or qRT-PCR.

Results: Amyloid beta increased astrocyte viability at low concen-

trations in both female (10 µg/ml) and male (5 µg/ml) and reduced

cell death in males at 200 µg/ml but had no significant effect

on cell death in female astrocyte cultures. Amyloid beta induced

oxidative stress and pro-inflammatory and anti-inflammatory

responses; however, no effect on endoplasmic reticulum stress was

observed.
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Conclusion: Astrocytes of the hippocampus respond to amyloid

beta, but astrogia from males are more responsive than those

from females. As these cells were derived from still developing

brains, the differential responses could be a natural difference that

could partially underlie the sex differences in predisposition to

development of cognitive or behavioral dysfunctions.

G13-09-P140

Glia-to-neuron transfer of inflammatory proteins
and miRNAs via extracellular vesicles: A new
mechanism underlying ethanol-induced neuroin-
flammation

Ibáñez, Francesc1; Ureña-Peralta, Juan Ramón1; Pascual,
Maŕıa2; Guerri, Consuelo1

1Centro de Investigación Pŕıncipe Felipe/Cell Pathology,
2University of Valencia/Department of Physiology

Recent evidences indicate the participation of extracellular vesi-

cles (EVs) in intercellular signaling, and in the regulation and am-

plification of neuroinflammation. We have previously shown that

ethanol activates glial cells through Toll-like receptor 4 (TLR4)

by triggering neuroinflammation. Here we evaluate if ethanol and

the TLR4 response change the release and the inflammatory con-

tent of astrocytes-derived extracellular vesicles (EVs), and whether

these vesicles are capable of communicating with neurons by sprea-

ding neuroinflammation. Cortical neurons and astrocytes in cultu-

re were used. EVs were isolated from the extracellular medium of

primary culture of WT and TLR4-KO astrocytes treated with or

without ethanol (40 mM) for 24 h. The content of EVs in inflam-

matory proteins, mRNA and miRNAs was analyzed by Western

blot and RT-PCR in astrocyte-derived EVs and in neurons incu-

bated or not with these EVs. A functional analysis of the miRNAs

was also performed. We show that ethanol increases the number

of secreted nanovesicles and alters their content by raising the le-

vels of inflammatory-related proteins (TLR4, p65, IL-1R, caspase-

1, NLRP3) and altering miRNA presence (mir-146a, mir-182 and

mir-200b) in the EVs from WT-astrocytes compared with those

from the untreated WT cells. No changes were observed in either

the number of isolated EVs or their content between untreated

and ethanol-treated TLR4-KO astrocytes. We further showed that

astrocytes’ EVs were internalized by näıve neurons as their physio-

logical function changed by increasing the levels of inflammatory

markers and miRNAs (e.g. mir-146a), along with miRNAs-target

genes (Traf6, Mapk14, Stat1 and Foxo3) in neurons treated with

ethanol-treated WT astrocyte-derived EVs. These results suggest

that astrocyte-derived EVs could act as cellular transmitters of

inflammation signaling by spreading and amplifying the neuroin-

flammatory response induced by ethanol through TLR4 activation.
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1UAM-CBMSO/Bioloǵıa Molecular , 2Universidad de Castilla la
Mancha/Facultad de Ciencias Ambientales y Bioqúımica

The elevated energy demands in the brain are fulfilled mainly

by glucose oxidation in mitochondria (Belanger et al, 2011). In

highly polarized neurons, about 10-50 % of mitochondria are trans-

ported along microtubules using mitochondrial-born ATP to lo-

cations with high energy requirements (Lovas and Wang, 2013;

Misgeld and Schwarz, 2017). We have investigated the impact

of Aralar deficiency on mitochondrial transport in cultured cor-

tical neurons. Aralar/slc25a12/AGC1 is the neuronal isoform of

the aspartate-glutamate mitochondrial carrier, a component of the

malate-aspartate shuttle (MAS) which plays an important role in

pyruvate supply to neuronal mitochondria (Satrustegui et al, 2007;

Llorente-Folch et al, 2013). Using live imaging microscopy we ob-

served that the lack of Aralar does not affect the number of moving

mitochondria nor the Ca2+-induced stop, the only difference being

a 10 % increase in mitochondrial velocity in Aralar deficient neu-

rons. Therefore, we evaluated the possible fuels used in each case by

studying the relative contribution of oxidative phosphorylation and

glycolysis to mitochondrial movement using specific inhibitors. We

found that the ATP synthase inhibitor oligomycin caused a smaller

inhibition of mitochondrial movement in Aralar-KO than control

neurons, whereas the glycolysis inhibitor iodoacetate had similar

effects in neurons from both genotypes. In line with these findings,

the decrease in cytosolic ATP/ADP ratio caused by oligomycin

was more pronounced in control than in Aralar-KO neurons, but

no differences were observed with iodoacetate. As mitochondrial

movement is not reduced in Aralar-KO neurons, these results sug-

gest that these neurons may use an energy source other than glu-

cose oxidation to fuel mitochondria movement and maintain the

ATP/ADP ratio.
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Perinatal asphyxia (PA) is responsible for many neonatal deaths

and neurological sequelae in surviving children, including severe

visual dysfunction and blindness. In PA, retina is exposed to hy-

poxia/reoxygenation, which results in nitric oxide (NO) overpro-

duction and neurotoxicity. We hypothesized that methylene blue

(MB), a guanylyl cyclase inhibitor and free-radical scavenger used

in clinic, may block this pathway and prevent retinal degenera-

tion. Male rat pups were subjected to an experimental model of

PA with 4 study groups: normally delivered (CTL), normally deli-

vered treated with 0.1 mg MB, exposed to PA for 20 min at 37oC,

and exposed to PA and treated with MB. Electroretinography per-

formed 45 days after birth showed that PA animals had significant

defects in a-/b-waves and oscillatory potentials. These animals pre-

sent morphological markers of retinal pathology such as increased
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thickness of inner retina and large number of TUNEL-positive cells.

These physiological and morphological parameters were prevented

by the treatment with MB. iNOS, MMP9, and VEGF expression

were increased in PA animals, which are also avoid by MB treat-

ment. In addition, MB treatment decreases IL1β, TNFα, GFAP,

and increases PEDF compared to PA animals, indicating that MB

regulates key players of inflammation, matrix remodeling, gliosis,

and angiogenesis. In conclusion, MB could be used as a treatment

to prevent the deleterious visual consequences of PA and, given its

safety profile and low cost, may be used clinically in places where

alternative treatments may be unavailable.

Work supported by Inst. Salud Carlos III (CP15/00198) Fondo

Social Europeo (2014-2020), Fondo de Desarrollo Regional, FRS

and University of Buenos Aires (UBACyT 20020160100150BA)

grants.
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A comprehensive understanding of the mechanisms controlling the

behavior of cell populations, such as proliferation, differentiation,

or cell fate decisions, is the first step to design effective therapeutic

strategies for many diseases. Current methods to track cell popula-

tions rely on their final outcomes in still images and they generally

fail to provide sufficient temporal resolution to identify behavioral

features in single cells. Moreover, variations in cell death, behavio-

ral heterogeneity within a cell population, dilution, spreading, or

the low efficiency of the markers used to analyze cells are all impor-

tant handicaps that will lead to incomplete or incorrect read-outs

of the results. Conversely, performing live imaging and single cell

tracking under appropriate conditions represents a powerful tool to

monitor each of these events. Here, we describe a protocol to apply

time-lapse video -microscopy and post-processing of the data to

study critical aspects of the biology and the lineage progression of

multiple neural populations.
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P2X7 is an ATP-gated ion channel belonging to the P2X nucleotide

receptor family [1]. P2X7 receptors can activate several signaling

pathways, including MAP kinase cascades [2,3]. Mitogen Activated

Protein Kinases comprises several serine-threonine kinases that re-

gulate different mechanisms, such as proliferation, differentiation

and cell survival [4,5]. Since these MAP kinases regulate several

important processes in the cell, it is necessary to regulate the sig-

naling involved in the dephosphorylation and deactivation. Several

groups of phosphatases participate in this deactivation, being the

MAP kinase phosphatases (MKPs) the main group [4,5]. MKPs

are Dual Specificity Phosphatases, or DUSPs, which means they

can dephosphorylate both serine/threonine and tyrosine residues

in the same substrate. There are different groups of MKPs, de-

pending on the intracellular location of the phosphatase and the

affinity for each MAP kinase. MKPs activity can be regulated at

different levels, translational and posttranslational modifications,

by their MAPK substrates [5,6]. In addition, the MAPK itself is

able to induce transcription of the gene encoding the phosphatase

[5]. In previous works we showed that P2X7 receptors modulate the

levels of the cytosolic DUSP6, which is selective for pERKs, with

a biphasic pattern, in an ERK-dependent manner [7]. In this work,

we focused on the characterization of the intracellular mechanisms

responsible for the regulation of the nuclear inducible phosphatase

DUSP1 by P2X7 receptors. In contrast to that reported for DUSP6,

the regulation of DUSP1 expression is dependent on ERK and p38

activation. DUSP1 appear to be involved in the dephosphorylation

of p38 at the nuclear compartment.
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Celular y Genética, 2Universidad de La Laguna/Ciencias
Médicas Básicas

Current models of sporadic Alzheimer’s disease (sAD) are based

on the extrapolation of genes associated to familial Alzheimer’s di-

sease (APP, Tau, PSEN1/2). However, this paradigm shows to be

insufficient or inappropriate to provide efficient tools to prevent, to

delay, or to cure the sAD. In seeking for the causes of sAD, rather

than analysing the epiphenomena of the disease, we focused on the

study of the transition from the normal aging to the mild cognitive

impairment (MCI) stage.

Herein, we re-analysed published data concerning a microarray of

the hippocampal region of human brains by the sequential applica-

tion of an optimized factorial microarray analysis (Q-GDEMAR),

network analysis (NetWalker, KEGG Pathways, IPA) and ontology

analyses (Amigo2, DAVID, NetWalker, Net-GE, Panther).

The pipeline comprised several levels of analysis. First, the expe-

rimental design was reformulated such the “pure” effects of aging

and disease were disaggregated from the gender influence (sexual

dimorphism), as well as the interactions between these factors. Se-

cond, large sub-sets of genes subjected to splice regulation were
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identified. Third, large sets of differential genes associated to hip-

pocampal exosomes were recognized. Fourth, an eigen-map capable

to localize MCI in relation to normal aging and other neuropatho-

logies was built. Finally, a network of molecular processes involved

in learning and memory at the hippocampus was established.

Beyond to determine the differential expression of genes, the ex-

haustive deconvolution of the multiple dimensions of information

present in a unique microarray provides valuable outcomes, which

improved the sAD pathogenesis comprehension and allowed new

experimental directions to be explored.

This work was supported by the research projects ACIISI, Ref.
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C2-2-R (MINECO, Spain).
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The abuse of alcohol and cocaine in young population is a rele-

vant topic because of the vulnerability to develop addictions and

the little knowledge available concerning the changes triggered by

combined exposure to both drugs in the adolescent brain [1]. In

addition, consumption patterns show a clear trend towards early

start of polydrug abuse and binge. The effect of these substan-

ces at the cerebral level implies alterations in neurotransmission

modifying the homeostasis of the neuronal synapses in reward sys-

tem during development. This alteration of the homeostatic equi-

librium could produce adaptations in the internal morphology of

the synaptic dendrites that may modify the receptors involved in

communication between neurons [2][3]. The aim of this work was

to study excitatory and inhibitory balance of young rats treated

passively with alcohol and/or cocaine. In order to achieve the goal,

we analyzed PSD95 and gephyrin protein levels, gene expression

of glutamatergic, GABAergic and endocannabinoid elements for

key brain regions: the nucleus accumbens, amygdala, hippocam-

pus and medial prefrontal cortex. The results suggest a key role

for GABAergic system at protein and RNA level and a differential

effect depending on the drug and analyzed region. For example,

in medial prefrontal region of simultaneously cocaine and alcohol

treated animals, there is a significant decrease of Gabrg2 expres-

sion compare the same region in saline animals, but Gabra2 and

Gabrd only are modified in animals separately treated with alcohol

or cocaine. Knowledge about these changes might be used to define

specific targets in addiction treatment for adolescent population.
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The acquisition of mitochondria through intercellular connections

or via endocytosis is a biological concept recently shown to promote

tumor growth in glioblastoma [1,2], the most common and aggressi-

ve brain tumor [3]. However, the molecular mechanisms behind tho-

se processes are yet to be characterized. Capitalizing on connexin-

43 (Cx43) as a key modulator of mitochondrial acquisition [1,4],

here we show a differential impact for this protein on the acqui-

sition of isolated or transferred mitochondria from fibroblast and

primary astrocytes. The importation of exogenous organelles remo-

dels the content, protein composition and configuration as well as

the functionality of the native mitochondrial network in glioblasto-

ma. In sum, we provide evidences for a functional remodeling of the

native mitochondrial network in glioblastoma cells, paving the way

to correct alterations in the respiratory metabolism aimed to halt

glioblastoma development.
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Fatty acids metabolism in the brain in vivo at the cellular level is

a yet unexplored issue. Previous evidence, based in primary cul-

ture, suggests that astrocytes utilize fatty acids. However, whet-

her the metabolic fate of acetyl-CoA is entirely the tricarboxylic

acid (TCA) cycle to obtain energy, entirely the biosynthesis of

ketone bodies, or a mixture of both metabolic pathways has not

been deciphered [1,2]. During normoglycemia, astrocytes contribu-

te to neuronal energy metabolism by shuttling to neurons metabo-

lic glucose-derived precursors, such as lactate [3]. During fasting,

fatty acids contribute to maintain energy homeostasis of tissues by

either serving as direct energy precursors, or by being previously

converted in ketone bodies in the liver, which then serve as energy

substrates for other tissues, such as the brain. However, it is unk-

nown whether neurons utilize liver- or astrocytic-generated keto-

ne bodies as energy precursors, during normoglycemia or fasting,

to maintain neurotransmission [4,5].The lack of this information is
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most likely due to the absence of an appropriate experimental mo-

del specifically designed to respond to this question. Here, we ai-

med to address this issue by generating a mouse genetic model able

to perform β-oxidation specifically in astrocytes. This was achie-

ved by confining carnitine palmitoyltransferase-1A (CPT1A) gene

ablation in astrocytes using the LoxP system combined with glial-

fibrillary acidic protein (GFAP) promoter driven Cre recombinase

expression [6]. Here, we present the initial characterization of this

genetic model and preliminary results indicating the efficacy of this

approach, both in astrocytes in primary culture and in vivo. We

believe that this novel genetic tool will be very useful to address

fundamental biologically relevant questions such as whether there

is a astrocyte-neuron ketone body shuttle in mouse in vivo.
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Rodŕıguez, Cristina1; Carabias-Carrasco, Mónica1; Resch-
Beusher, Mónica2; Prieto, Estefańıa2; Almeida, Angeles1
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Intracerebral hemorrhage (ICH) is the most severe type of stroke

and associates with high mortality rates and risk of disability of

affected patients. So far there is no effective treatment, which, ad-

ded to the lack of accurate prognosis, evidences the need to deepen

the mechanisms that regulate brain repair after ICH. We previously

shown that the human Tp53 Arg72Pro SNP modulates brain endot-

helial cells survival after ICH, which is essential for the secretion of

growth factors and cytokines (i.e. VEGF) that mediate the mobili-

zation of endothelial progenitor cells (EPCs) from the bone marrow

to the peripheral blood. EPCs promote brain vascular repair after

ICH, which is a vital response to restore oxygen supply and me-

tabolic substrates in the ischemic brain. Then, pro-apoptotic p53

might be a negative regulator of EPC mobilization, thus affecting

the functional prognosis after hemorrhagic stroke.

Since p53 is accumulated in the brain after ICH, we speculate that

p53 destabilization not only will promote cell survival, but also

vascular recovery and brain repair. To confirm this hypothesis, p53

KO mice were subjected to an experimental in vivo model of ICH

by injecting bacterial collagenase into the basal ganglia. We al-

so analyzed proliferative markers and perfusion status of newly-

formed brain blood vessels in the brain by Evans blue injection.

We observed that p53 loss reduced lesion volume and increased le-

vels of circulating EPCs. As a consequence, an improved vascular

response was achieved in p53 KO mice, in comparison with those

expressing an active p53 protein.

Our results point out the impact of the p53 signaling pathway in

the balance between brain damage and repair, which conditions

functional recovery after ICH, suggesting p53 as a possible thera-

peutic target for hemorrhagic stroke.
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Ischemic stroke causes DNA damage in neurons, thereby contri-

buting to cell death unless promptly repaired. An adequate DNA

damage response is essential to survive after cerebral ischemia, the-

refore is indispensable to preserve the integrity of the transcribed

genome in post-mitotic neurons; however, the molecular mechanism

underlying neuronal survival remains unknown.

Here we describe that WRAP53 (WD40 encoding RNA Antisense

to p53), a scaffold protein implicated in telomere elongation and

DNA repair in tumor cells, also plays an essential role in neuronal

survival after ischemia. We observed that ischemia induces oxida-

tive stress and promotes DNA damage, as revealed by the accu-

mulation of γH2AX in neurons. The ischemic insult also promo-

ted a time-dependent increase in Wrap53 gene expression and pro-

tein abundance. Remarkably, the ischemic-induced oxidative stress

triggers WRAP53 traffic to the nucleus, where WRAP53 is in-

volved in DNA repair processes. By siRNA analysis we confirm

that WRAP53 depletion prevents 53BP1 foci formation, therefore

increasing neuronal susceptibility to ischemia-induced apoptosis,

whereas WRAP53 expression in ischemic neurons promotes DNA

repair events and cell survival.

Our results demonstrate the relevance of nuclear accumulation of

WRAP53 to maintain genome integrity in neurons and preserve

neuronal survival after ischemia.

This work was funded by The Instituto de Salud Carlos III

(PI18/00265; RD16/0019/0018); European Regional Develop-

ment Fund (FEDER); European Union’s Horizon 2020 Research

and Innovation Programme (Grant Agreement 686009); and Junta

de Castilla y León (IES007P17).
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induced p53 stabilization

Lapresa, Rebeca1; Agulla, Jesús1; Almeida, Angeles1
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Neurodegeneration in selective brain areas underlies the pathology

of Alzheimer’s disease (AD). Although oligomeric amyloid-β (Aβ)

plays a central role in the AD pathogenesis, the mechanism of neu-

ronal loss in response to Aβ remains elusive. The p53 tumor sup-

pressor protein, a key regulator of cell apoptosis, has been descri-

bed to accumulate in affected brain areas from AD patients. Howe-

ver, whether p53 plays any role in AD pathogenesis remains unk-

nown. To address this issue, here we investigated the involvement

of p53 on Aβ-induced neuronal apoptosis. We found that exposu-

re of neurons to oligomers of the amyloidogenic fragment 25-35 of

the Aβ peptide (Aβ25−35) promoted p53 protein phosphorylation

and stabilization, leading to mitochondrial dysfunction and neuro-

nal apoptosis. To address the underlying mechanism, we focused on

cyclin dependent kinase-5 (Cdk5), a known p53-phosphorylating ki-

nase. The results revealed that Aβ25−35 treatment activated Cdk5,
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and that inhibiting Cdk5 activity prevented p53 protein stabiliza-

tion. Furthermore, Aβ25−35-mediated mitochondrial dysfunction

and neuronal apoptosis were prevented by both genetic and phar-

macological inhibition of either p53 or Cdk5 activities. This effect

was mimicked with the full-length peptide Aβ1−42. To confirm the

mechanism in vivo, Aβ25−35 was stereotaxically injected in the ce-

rebral right ventricle of mice, a treatment that caused p53 protein

accumulation, dendrite disruption and neuronal death. Furthermo-

re, these effects were prevented in p53 knockout mice or by pharma-

cologically inhibiting p53. Thus, Aβ25−35 triggers Cdk5 activation

to induce p53 phosphorylation and stabilization, which leads to

neuronal damage. Inhibition of the Cdk5-p53 pathway may the-

refore represent a novel therapeutic strategy against Aβ-induced

neurodegeneration.

This work was funded by The Instituto de Salud Carlos III

(PI18/00265); European Regional Development Fund (FEDER);

European Union’s Horizon 2020 Research and Innovation Pro-

gramme (Grant Agreement 686009); Junta de Castilla y León

(IES007P17; Escalera de Excelencia CLU-2017-03 Cofinanciado

por el P.O. FEDER de Castilla y León 14-20); and Bodegas R.

López de Heredia Viña Tondonia.
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Oligomerization of amyloid-β (Aβ) peptides represents a central

event in the etiopathology of Alzheimer’s disease. Thus, Aβ oli-

gomers trigger signalling cascades involving alteration of calcium

homeostasis, production of reactive oxygen species, inflammatory

processes and mitochondrial dysfunction, culminating in neuronal

apoptosis. The basic stationary state of microglia is tolerant, pro-

homeostatic, and environmental monitoring. Accordingly, to a fun-

ctional scale, microglial activity can be then categorized into a clas-

sical pro-inflammatory and neurotoxic phenotype, known as M1,

and the alternative anti-inflammatory M2 phenotype involved in

the resolution of inflammation, phagocytosis and tissue repair.

Recently, our group have described a role of p53 in neurodegenera-

tion in an experimental model of Aβ-neurotoxicity. In addition to

its traditional functions, p53 has recently emerged as a key modula-

tor of the immune response in microglia. Therefore, we hypothesize

that p53 could be modulating the activity profile of the glia in res-

ponse to Aβ oligomers.

Here we evaluated the function of p53 in the inflammatory response

to active Aβ25−35 oligomers leading to neurodegeneration, and the

underlying mechanism. Aβ25−35 oligomers (9 nmol) were stereota-

xically injected in the cerebral right ventricle of mice.

We found that oligomerized Aβ25−35 triggered p53 accumulation

leading to an early microglial activation. Besides, we found that

p53 favours the characteristic morphological change of activated

microglia and dictates the M1/M2 activity profile. Moreover, the

Aβ injection also increased the number of reactive astrocytes. Alto-

gether, these events lead to dendrite disruption and neuronal death.

Furthermore, these effects were prevented by genetic (p53 knockout

mice) and pharmacologically (PFT-alpha) inhibition of p53.

Our results highlight a key role of p53 in the Aβ-induced inflam-

matory response, which may contribute to neurodegeneration.
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European Union’s Horizon 2020 Research and Innovation Pro-
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Gilthead seabream (Sparus aurata) is one of the most important

fish species in the Mediterranean aquaculture sector. The largest

productions of seabream come from intensive farming; however, in-

tensive farming systems can cause stress, anguish, health problems

and even mortality during the production process. The physiolo-

gical state and behaviour of fish at individual levels can be used

as direct indicators of the fish welfare state. Fish experiments we-

re developed at experimental land-based tanks at the facilities of

the Laboratory of Marine Research and Aquaculture (LIMIA) of

the Balearic Government (Port of Andratx, Mallorca, Spain) to

analyze the beneficial effects of the environmental enrichment. One

group of S. aurata was maintained in standard conditions and a

second group was placed in an enriched environment consisting

on fibre hemp ropes hanging from the top without reaching the

bottom during 60 days. Antioxidant enzyme –catalase, superoxide

dismutase, glutathione peroxidase and glutathione reductase– and

acetylcholinesterase activities and malondialdehyde (MDA) levels

were determined in brain. Monoaminergic neurotransmitters (sero-

tonin, noradrenaline and dopamine) levels were evaluated in telen-

cephalon and cerebellum. The results showed a significant increase

(p<0.05) in the activity of catalase, superoxide dismutase, glutat-

hione peroxidase and glutathione reductase in brain of fish from

the enriched environment. No significant differences were reported

in MDA and acetylcholinesterase between both groups. Moreover,

a significant increase of serotonin in cerebellum was observed in

the environmental-enriched group (p<0.05). In conclusion, the en-

vironmental enrichment caused the activation of the antioxidant

defence systems without lipid damage in brain samples of S. aura-

ta; in addition, the increase serotonin levels in cerebellum could be

related to higher motor activity in an enriched environment.
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Autism spectrum disorders (ASDs) are a group of neurodeve-

lopmental disorders characterized by deficits in three domains:

social interaction, communication, and repetitive or stereotypic

behaviour. ASDs may result from mutations in a large array

of genes with roles in various physiological processes. In this

regard, mutations in genes controlling synapse function including

synapse formation and stabilization, or the ability of synapses

to be modified by experience through plasticity mechanisms are

emerging as key determinants of the ASD pathogeny.

In this context, synapsins are novel ASD candidate genes. Ac-

cordingly, lack of function mutations in synapsin in mice causes

core behavioural symptoms of ASD. At the cellular level, the

best-characterized function of synapsins is to control pre-synaptic

vesicle (SV) trafficking and neurotransmitter release. Besides the

function of synapsins in pre-docking stages of neurotransmission,

synapsins also play a role in the post-docking stages of exocytosis,

including SV priming, fusion, and recycling of the synaptic. In

addition to the role in synaptic transmission, various synapsin

isoforms are involved in neuronal growth and synaptogenesis

during postnatal development.

Despite the fact that the mutations in the synapsins genes found

so far account only for a limited number of ASD cases, they

map into a “synaptic autism pathway” in which dysfunctions of

any of the genes relevant to the regulation of synapse formation,

excitation/inhibition balance and activity-dependent plasticity

result in a similar ASD phenotype.

Although it is not an easy task to translate the complex symptoms

of human ASD into mouse behaviours, the study of the phenotype

of mice bearing functional equivalents of the mutations found in

ASD patients is fundamental for the understanding of how dysfun-

ction of single components of the synaptic protein network may

result in a general functional impairment that generates the disease.

G13-24-P155 f

Cholinergic mechanisms in the rostrodorsal pon-
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slow-wave sleep and REM sleep
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The transition from slow-wave sleep to REM sleep -known as the

intermediate state (IS)- is characterized by a specific pattern of

electroencephalographic (EEG) activity [2]. The perilocus coeru-

leus α nucleus (PLCα) in the rostrodorsal pontine tegmentum has

been proposed as the region organizing IS [1]. We have investiga-

ted whether or not the IS is regulated by cholinergic mechanisms

acting at the PLCα. We performed carbachol microinjections (20-

30nL, 0.01-0.1M), a cholinergic muscarinic agonist, in the PLCα of

7 cats chronically implanted with electrodes for polygraphic sleep

recording. PLCα cholinergic stimulation induced two states: wake-

fulness with muscle atonia and a dissociated sleep state (SPGO)

with EEG synchronization, muscle atonia and pontogeniculoocci-

pital (PGO) activity. EEG power spectra analyses and statistic

comparisons proved that SPGO and IS had common characteris-

tics. Thus, the cholinergic induced SPGO seems to be an expression

of physiological IS. Muscle atonia was early observed for both car-

bachol doses, but SPGO only appeared with short latencies for the

lower one. Taking into account the existence of diverse muscarinic

acetylcholine receptors with distinct cabachol affinities [3], the im-

plication of different receptor subtypes could underlie the observed

dose-related effect in behavioral state expression. Consequently, we

propose that cholinergic mechanisms at the PLCα organize IS, but

different receptors are involved in muscle atonia, and in the com-

plete expression of the SPGO/IS state. M3 receptor, with low car-

bachol affinity, would mediate muscle atonia whilst M2, with high

carbachol affinity, would mediate EEG synchronization and PGO

activity.
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3IIS-Fundación Jiménez Dı́az/CIBERER/Experimental Medicine

and Surgery, 4Hospital General Gregorio
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Dı́az/CIBERER/Neurology

In patients with Lafora disease, MRI is normal in early stages

of the disease, although in advanced stages, diffuse brain and

cerebellar atrophy have been reported. Frontal cortex, cerebe-

llum, pons and occipital lobes showed glucose hypometabolism

in 18F-FDG-PET. MRS in Lafora disease patients showed in-

creased NAA/Chol and Choline/Cre ratios in frontal cortex,

and decreased NAA/Cre ratios in frontal cortex, basal ganglia,

occipital lobes and cerebellum. Our objective was to obtain

novel techniques and biomarkers that allow us monitoring disease

status and treatment response in Lafora mouse models. Thus, we

performed neuroimaging studies to get information about cerebral

morphology and metabolism. RM images of laforin and malinko

mice at 16 months of age were analyzed by ROI and VBM.

MRS, HR MAS and FDG-PET studies were also performed in

Lafora mice. RMI in Lafora mice showed increased volumen of

cerebellum and cortex compared to control mice. When norma-

lized to whole brain,only cerebellum present increased volumen

as compared to control mice. FDG-PET in malinko mice showed

glucose hypermetabolism in cortex and cerebellum, a data that

corresponds to the increased volumen of both regions, and glucose

hypometabolism in ventral hippocampus. MRS in-vivo in laforinko

mice showed increased concentrations of MM09+Lip09/Cre+PCre

in cerebral cortex, and of NAA/ and NAA+NAAG/Cre+PCre

in cerebellum. MRS ex-vivo showed alterations in the con-

centrations of metabolites in cerebral cortex (Glu/Cre+PCre,

Tau/Cre+PCre, mI /Cre+PCre), basal ganglia (mI/ and mI+Gly

/Cre+PCre), thalamus (mI/Cre+PCre, mI+Gly/Cre+PCre and

NAA/Cre+PCre), brainstem (mI/Cre+PCre) and cerebellum

(GPC/ and NAA/Cre+PCre). These data reflect the existence

of structural and functional alterations in brain of Lafora disease

models. Most affected regions correspond to those also affected in

Lafora disease patients (e.g. cortex, basal ganglia, brainstem and

cerebellum). Thus, neuroimaging studies in Lafora mice can be

a good tool to analyze the status and progression of the disease

when testing disease-modifying therapies.
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Background – Alzheimer’s disease (AD) is a multifactorial neuro-

degenerative disorder with important vascular and hemostatic al-

terations that should be taken into account during diagnosis and

treatment.

Objectives – This study evaluates whether long-term anticoagula-

tion with a clinically approved oral direct thrombin inhibitor ame-

liorates AD pathogenesis in a transgenic mouse model of AD.

Methods – TgCRND8 AD mice and their wild type (WT) litterma-

tes were treated for one year with an oral direct thrombin inhibitor

or placebo. Cognition was evaluated using the Barnes maze, and

cerebral perfusion was examined by arterial spin labeling (ASL). At

the molecular level, western blot and histochemical analyses were

performed to analyze fibrin content, amyloid burden, neuroinflam-

matory activity, and blood brain barrier (BBB) integrity.

Results – Long-term oral anticoagulation prevented memory decli-

ne, cerebral hypoperfusion, and toxic fibrin deposition in the AD

mouse brain. In addition, treatment significantly reduced the ex-

tent of amyloid plaques, oligomers, phagocytic microglia, and infil-

trated T cells, and also prevented astrocytic depolarization in AD

by maintaining the expression of the water channel aquaporin-4

(AQP4) at astrocytic perivascular endfeet of the BBB.

Conclusions – Long-term anticoagulation with an oral direct inhi-

bitor blocked the formation of occlusive thrombi in AD, preserved

cognition, cerebral perfusion, and BBB function and ameliorated

neuroinflammation and amyloid deposition in AD mice. Our results

open a field for future investigation on whether the use of direct

oral anticoagulants might be of therapeutic value in AD.
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Attention is defined as a set of processes that select certain

relevant information while enabling the inhibition of irrelevant

inputs. Different cerebral regions, forming cortical and subcortical

networks are involved in attention modulation. It has been proven

that the interaction between the PFC and the striatum have

a key role in cognitive functions like learning and attention.

It’s known that NE and DA act complementarily in order to

regulate cortico-striatal connections, and disturbance in their

signalling is related to neuropsychiatric disorders comorbid to

attentional deficits. We want to assess whether these coordinated

effects of NE and DA could be mediated by interactions between

their respective receptors. Specifically, α1A adrenoceptors and

dopamine D1 receptor are expressed in these regions. We have

proved D1R-α1AR heteromerization in transfected cells using

Bioluminescence Resonance Energy Transfer (BRET) and Bimo-

lecular Fluorescent Complementation (BiFC), and we also have

characterized the transmembrane domains (TM) implicated in the

heteromer using specific synthetic peptides. Functionally, we have

detected that the selective antagonist for one receptor antagonizes

not only the signal mediated by its agonist, but also the action

mediated by the partner specific agonist (cross-antagonism). Also,

the selective agonist for one receptor decreases the signal mediated

by the partner agonist (negative cross-talk) when we analysed

intracellular calcium release, cAMP accumulation and, by using

dynamic mass redistribution (DMR), the global activation in

transfected cells. As well as at the MAPK pathway level, both

in transfected cells and in rat tissue. The negative cross-talk

and cross-antagonism presence at G protein-dependent pathway

signalling were confirmed using (BRET)-based assays. These

results suggest a functional relevance of D1R-α1AR interaction,

that could be involved in attention modulation, as DA and NE

receptors and transporters are targets of several pharmacological

treatments for neuropsychiatric disorders.
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Huntington’s disease (HD) is an autosomal dominant progressive

neurodegenerative disease that is characterized by a triad of motor,

psychiatric and cognitive impairments. The striatum and cortex are

two particularly affected brain regions. In the early stages there is

an excess of dopamine production and an over-activation of dopa-

mine D1 receptors (D1R) that can produce not only an imbalance

in dopaminergic neurotransmission but can also directly lead to

signalling cascades that induce cell death. Also, excitotoxicity, cau-

sed by overstimulation of NMDA receptors (NMDARs) has been

shown to have a key role in the neuropathogenesis of HD. Histamine

is an important neuromodulator that binds to histamine H3 recep-

tors (H3R), which are expressed in brain regions involved in motor

function (striatum). These G-protein coupled receptors (GPCRs)

may interact and form heteromers, i.e. macromolecular complexes

composed of at least two (functional) receptors units with bioche-

mical properties that are demonstrably different from those of its

individual components. We identified that D1R-NMDAR and H3-

NMDAR heteromers are expressed in an HD striatal cell model

(STHdh Q111) and in the corresponding wild-type cells (STHdh

Q7). In both cells, these heteromers are also functional, signalling

through mitogen-activated protein kinase (MAPK) and adenylyl

cyclase pathways. Interestingly, the treatment with an H3R ago-
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nist or antagonist or with a D1R agonist or antagonist blocked the

NMDA-induced MAPK signalling cascade. Taken together, our re-

sults indicate that D1R-NMDAR and H3-NMDAR heteromers play

a pivotal role in controlling dopamine and glutamate signalling and

neurotoxicity, and could represent novel targets for treating HD.
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Introduction: The dorsal root ganglia (DRGs) are anatomical re-

gions where peripheral sensory neurons’ somas are confined. They

are responsible for the modulation and transduction of sensory in-

formation. Its important role in the initiation, detection, and per-

petuation of pain has made them one of the fundamental target

tissues for the understanding of pain’s pathophysiology and for the

generation of new analgesic drugs. In this research, we will focus on

the morphological and functional study of some of the somatosen-

sory neurons belonging to the DRGs, as well as the effect on them

of drugs such as resiniferatoxin (RTX) and the analysis of nerve

injury models.

Methods: The methodology employed is based on the use of neu-

ronal cultures and immunohistochemical techniques with markers

such as β-tubulin, TRPV1, IB4, Iba1, and NeuN from DRGs sec-

tions of healthy mice. In addition, DRGs sections from nerve injury

models and resiniferatoxin-treated mice were used.

Results: The data that were obtained allowed us to determine the

pseudounipolar morphology of the peripheral sensory neurons and

to detect the presence of TRPV1+ and IB4+ neurons as distinct

cellular subpopulations. In resiniferatoxin-treated mice the deple-

tion of TRPV1+ neurons was seen and in nerve lesion models the

infiltration of macrophages to the DRGs was observed in addition

to the downregulation of the neuronal marker NeuN.

Conclusions: These results allowed us to conclude how advanta-

geous immunohistochemical labeling techniques are for the study

and structural analysis at both cellular and tissue levels. In ad-

dition, the “molecular scalpel” function of resiniferatoxin and the

activation of the immune system in nervous injury processes are

confirmed.
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Protection against malaria disease can be acquired upon conti-

nuous exposure to the parasite through infection, but is incomplete

and not sterile. The target antigens of partially protective and

non-protective antibodies and the basis of their acquisition remain

largely unknown. In addition, the identification of serological

markers associated to different stages of the disease may allow the

development of simple diagnostic tools for epidemic control. To

this end, we have carried out immunomics studies for the screening

of the antigen diversity associated to natural antibody responses

to P. falciparum infection. Different approaches were used for

the identification of plasmodial antigens associated to IgG or

IgM responses. For IgGs, the strategy involved the identification

and selection of high immunogenic proteins displayed in human

sera from malaria patients by 2D-immunoproteomics, followed

by epitope mapping using microarrays and analysis of potential

epitopes using sera from an endemic region population segregated

by age and clinical stage. Two antigens, a STAR-related lipid

transfer protein and the protein disulfide isomerase PDI8, revealed

the presence of high specific IgGs levels against at least two epi-

topes from each protein. No significant differences were observed

between infected and non-infected adult populations, suggesting

that the IgG response against these antigens may be triggered

at infection and preserved in time even after parasite clearance.

These epitopes may, however, be used for detection of IgG markers

in children under 5 years from the same malaria epidemic region,

allowing to differentiate between uninfected children and those

harboring P. falciparum parasite, even at subclinical level. The

lack of a suitable IgG marker allowing the diagnosis of subclinical

infections in adults prompted us to deploy a second approach for

the identification of IgM-specific antigens associated to subclinical

malaria, based on antigen immunoprecipitation and proteomic

analysis by LC-MS/MS. The ongoing results may be helpful in the

development of diagnostic tools for subclinical malaria based on

serological markers.

G14-02-OI

Chemoinformatics as a powerful tool to fight
parasitic diseases

Campillo, Nuria1

1CIB-CSIC/Biologia Estructural y Qúımica

Parasitic diseases represent a significant health burden in large

parts of the world. Fortunately, the need to develop more effective

and safe drugs to cover a range of “neglected” infectious diseases

is now recognized.

Drug discovery is currently a key bottleneck in the pipeline of

these diseases. In this talk, the in silico approaches used for the

processes involved in drug discovery, identification and validation

of druggable parasitic targets and design/optimization of new

drugs will be discussed. Several case studies will be presented.
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Comparative proteomic analysis of Trypanosoma
cruzi strains trypomastigotes

Herreros-Cabello, Alfonso1; Callejas-Hernández, Francisco1;
Gironès, Núria1; Fresno, Manuel1

1Universidad Autónoma de Madrid/Bioloǵıa Molecular

Chagas disease, caused by the parasite Trypanosoma cruzi, is one

of the most neglected diseases in Latin America, being currently

a global health problem. The immunopathology of its infection

is still quite unknown and 7 different “discrete typing units”

(DTU) have been described based on the genetic structure with

several strains ascribed to each one. Moreover, there are important

differences in pathogenicity between some different T. cruzi

strains. In mice, Y strain produces a high acute lethality while

VFRA strain remains in the host mostly in a chronic manner.

Comparative proteomics studies between T. cruzi strains suppose

a complement for transcriptomics and may allow the detection of

relevant factors or distinctive functions. Here for the first time,

we focused on the proteome comparison of trypomastigotes of Y

and VFRA strains analyzed by mass spectrometry. Gene ontology

analysis were used to display similarities or differences in cellular

components, biological processes and molecular functions. Also,

we performed metabolic pathways enrichment analysis to detect

the most relevant pathways in each strain.

In general, both strains presented similar profiles in the different

ontologies. However, there were around 10 % of different proteins

between Y and VFRA strains, that were shared by other T.

cruzi strains or protozoan species. Also, they displayed common

enriched metabolic pathways but others uniquely enriched in one

strain. We detected enriched antioxidant defenses in VFRA that

could correlate with its ability to induce a chronic infection in

mice controlling the ROS production, while Y strain revealed a

great enrichment of pathways related with nucleotides and protein

production, that could fit with its high parasite replication and

lethality. In summary, Y and VFRA strains displayed comparable

compositions with some particular distinctions that could contri-

bute to understand their different biological behaviors.

KEYWORDS: Trypanosoma cruzi, Chagas disease, trypomastigo-

te, proteome, gene ontology, enriched metabolic pathways.
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University/Martsinovsky Institute of Medical Parasitology,
3Instituto de Salud Carlos III/Parasitology, 4Universidad de
Salamanca/Facultad de Farmacia

Fasciola hepatica is a zoonotic parasite causing fasciolosis, and an

important factor of economic losses in livestock production world-

wide and a human public health problem in low-income countries.

Infection occurs after ingestion of metacercariae in plants or water,

resulting in the excystation of juvenile parasites in the intestine.

The newly excysted juveniles (NEJ) eventually cross the intestinal

wall and crawl towards the liver, burrow the hepatic tissue and es-

tablish in the biliary ducts, where they mature into adult worms.

Recently, we described the development of an in vitro model to

explore host-parasite relationships in the first events of infection,

consisting of NEJ co-cultured with mouse intestinal epithelial cells

(IEC). IEC were subjected to protein extraction before and after 24

hours of co-culture with NEJ, and extracts compared by iTRAQ-

based proteomics. Soluble (cytosolic) and insoluble (membrane)

proteins were studied separately. A total of 160 (73 downregulated

and 87 upregulated) and 216 (98 downregulated and 118 upregu-

lated) proteins in the soluble and insoluble fractions, respectively,

were found to be differentially expressed in cells after co-culture

with NEJ, when compared to controls. The differentially expres-

sed proteins showed diverse molecular functions, e.g., related with

transcription and cell-cell interaction, including regulation of cell

adhesion and vesicle trafficking. Additionally, some of the identified

proteins showed a potential relationship with the immune modu-

lation triggered by the parasite. This study has allowed for the

identification of molecules related with the cross talk between F.

hepatica NEJ and the host IEC, laying the basis for the definition

of new ways for the control and treatment of fasciolosis.

This work has been financed by Ministry MINECO, Spain (Project

nb. AGL2015-67023-C2-2-R).
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Mitochondrial genome of Leishmania: maxicircle
structure and heterogeneity of minicircles

Camacho, Esther1; Rastrojo, Alberto2; Sanch́ız, África1;
Gonzalez-de la Fuente, Sandra3; Aguado, Begoña3; Requena, Jose
Maŕıa1

1CBMSO/Dynamic and Function of the Genome,
2CBMSO/Virology and Microbiology, 3CBMSO/Genomics and
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Leishmania, as well as the rest of trypanosomatids, presents a DNA

network inside the mitochondrion composed of interlocked DNA

circles, the so-called kinetoplast. The kinetoplast DNA contains

dozens of maxicircles that encode for mitochondrial rRNAs and

subunits of the electron transport chain complexes. Many of the

maxicircle transcripts require a post-transcriptional process of edi-

tion called RNA editing, which is performed by guide RNAs en-

coded in the minicircles, the other group of DNA molecules of the

kinetoplast. In a single parasite, around 10,000 minicircles exist in

order to ensure that all the guide RNAs are present. In this study,

we describe the use of DNA massive-sequencing data to assem-

ble the maxicircle and minicircle molecules for Leishmania major,

Leishmania braziliensis and Leishmania infantum. The results con-

firmed a high conservation in sequence and gene order in the ma-

xicircles of these species. Additionally, these analyses revealed the

existence of a remarkable heterogeneity in the minicircle molecules

at both intra- and inter-specific levels. Moreover, the existence of

minicircle quasispecies was evidenced after direct cloning and se-

quencing of particular minicircles. These results highlight the fact

that minicircles are more variable in sequence than what was pre-

viously thought and, therefore, their use for phylogenetic studies

must be reconsidered. Instead, phylogeny based on maxicircle se-

quences would be more reliable.

References
- Simpson L, Douglass SM, Lake JA, Pellegrini M, Li F (2015)

Comparison of the Mitochondrial Genomes and Steady State

Transcriptomes of Two Strains of the Trypanosomatid Parasi-

te, Leishmania tarentolae. PLoS Negl Trop Dis 9(7): e0003841.

https://doi.org/10.1371/journal.pntd.0003841
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Leishbox collection as a source for new inhibitors
against Glycogen synthase kinase 3 from Leish-
mania donovani
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Leishmaniasis is a Neglected Tropical Disease (NTD) with high

impact in the economy and human health, and affecting vast areas

producing 1.5 million new cases per year. A safe human vaccine is

not yet available. Current treatments are limited to four drugs with

suboptimal effectiveness due to their side effects, unaffordable cost

and rising resistance. New treatments, including characterization

of new targets are urgently needed.

Protein kinases are appealing targets, and Leishmania donovani

glycogen synthase kinase-3 (LdGSK3) was validated as such [1].

By in vitro phenotypic screening GlaxoSmithKline’s defined 190

new leishmanicidal hits (Leishbox) [2] encompassing diverse che-

mical structures.

The purpose of this work was to disclose the potential of Leishbox

compounds as GSK3 inhibitors. To this end, using recombinant

L. donovani GSK3 we uncovered 7 potential hits belonging to 3

different chemical families (benzoimidazole, N -phenylpyrimidine-2-

amine and oxadiazole), with IC50s between 0.27-9 µM on in vitro

LdGSK3 inhibition.

Computational studies were performed with the hits of the two lar-

ger families, benzoimidazole and N -phenylpyrimidine-2-amine in

order to analyze the binding mode of these compounds. Docking

studies with the LdGSK3 structure revealed the binding mode th-

rough interaction with key residues such as the catalytic Lys49.

All in all, we have uncovered GSK3 inhibitors within the Leish-

box collection of compounds. Furthermore, the similarity of GSK3

enzymes foresee a larger spectrum of GSK3 trypanosomatid inhi-

bitors.

Acknowledgement: SAF2015-65740-R (MCYU-FEDER),

CTQ2015-66313-R (MICIU-FEDER) Leishbox compounds were

kindly provided by GlaxoSmithKline.
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Nowadays, the chemotherapy against leishmaniasis is reduced to

amphotericin B, paromomycin, miltefosine, together with the dwin-

gling use of antimonials. Among the quest for new drugs, we have

explored the imidazo[2,1-a]isoindol scaffold as a new core for the

development of leishmanicidal drugs. Previous activities described

for this structure encompassed antichagasic, anti-HIV, antimalarial

and anorectic activities [1-5]. Thirty one imidazo[2,1-a]isoindol-5-ol

derivatives were assayed on promastigotes and intracellular amas-

tigotes of L. donovani. Eight showed EC50s between 1 to 2 µM

for intracellular amastigotes and a selectivity index (SI) respect to

infected THP-1 cells of at leat 29.

The leishmanicidal mechanism of the imidazoisoindolol #29, selec-

ted because of its highest activity on intracelular amastigotes, was

studied.

This compound targeted the energy metabolism of Leishmania pro-

mastigotes, as it induced a fast drop of of intracellular ATP levels

associated to a decrease of mitochondrial electrochemical potential

, and mild plasma membrane permeabilization. These biochemical

parameters match the morphological changes induced by compound

29, as assessed by electron microscopy. Nevertheless additional tar-

gets cannot be discarded.

Altogether, the potential of the imidazoisoindole scaffold as a new

uncharted core for the development of new leishmanicidal drugs

was demonstrated.

Acknowledgments: RICET (E07D401988BR) EC Programs.
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65740, to EO); ISCIII-RICET-FEDER: RD16/0027/0018 and

RD16/0027/0010, and PIE 201620E038.
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Malaria control is still facing the lack of sensitive and affordable

diagnostic systems and the absence of effective vaccines. Thus, the

identification of immunogenic antigens of Plasmodium constitutes

one of the major antimalarial research targets since it presents a

double value: i) it increases the number of molecule candidates

for proficient vaccine design since so far none of them have shown

complete effectiveness and ii) it allows to extend the collection of

capture antigens for serological diagnosis. To date, only a small

number of immunogenic proteins have been identified and all of

them are associated to IgG. However, although IgM has diagnostic

advantages and its protective role has been demonstrated, malaria

antigens recognized by circulating IgM have not been previously

analyzed.

We enrolled 200 volunteers from a hyperendemic malaria popu-

lation of Ghana to diagnose Plasmodium infection by PCR and

estimate their immune status by ELISA. Their samples were

grouped by infection, pregnancy and age to select them for antigen

identification. Then, serum IgM of 54 selected individuals was used

to capture, by a new immunoprecipitation procedure, recognized

Plasmodium falciparum antigens previously obtained in culture.

Antigens present in the immunoprecipitation eluate were identified

and quantified by label-free proteomic analysis by LC-MS/MS.

This led us to identify those antigens differentially recognized by

IgMs of healthy and infected individuals in each group. Antigens

recognized by IgM from healthy individuals were considered as

potentially protective, whereas immunodominant antigens recog-

nized by IgM of infected patients, especially with submicroscopic

malaria, were considered good candidates for serological diagnosis.

Through this research a new collection of malaria antigens has

been named. Best candidates will be later tested as infection or

protection markers in individuals highly exposed to malaria with

the aim of improving the serological diagnosis of patients with

submicroscopic malaria and increasing the chances of finding an

effective vaccine.
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The protein kinase Jean3 from Leishmania major
modulates parasite infectivity and induces the
host protective immune response
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According to the World Health Organization (WHO), there are

more than 300 million people worldwide at risk of Leishmaniasis,

a vector-borne disease caused by Leishmania parasites. Currently,

there’s no effective vaccine against human infection and the disco-

very of new leishmanicidal agents is an urgent need. It has been

described that some Leishmania kinases play an important role in

the infectivity, proliferation and viability of the parasites.

Our group has developed a L. major cell line overexpressing the

conserved trypanosomatid kinase Jean3 (LmJ3OE) to evaluate its

biological role in parasites. In vitro assays using murine peritoneal

macrophages and in vivo infections in BALB/c mice were perfor-

med to determine the infectivity index of the overexpressing para-

sites. LmJ3OE parasites displayed lower phagocytosis rates in vitro

and a significantly smaller footpad swelling in susceptible BALB/c

mice when compared to controls. Moreover, in overexpressing Jean3

strains, metacyclic promastigote forms, compared to controls, we

found a significant decrease of mRNA levels of genes such as sherp,

gp63, qdpr, mrpa and prp1 encoding known virulence factors. In

vivo infections revealed that Jean3 -overexpression generated an at-

tenuated infectivity profile, associated to a beneficial inhibition of

Th2 response. The gene expression profile analysis showed a signi-

ficant reduction in IL4, IL10, and ARG1 levels but no expression

change was found in Th1 associated cytokines except for IL12,

which increased. Our analysis indicated that the significantly sma-

ller swelling of the infected mice footpads is probably caused by an

impairment of the Th2 immune response that subsequently bene-

fits Th1 prevalence. Infectivity results suggested that Jean3 ove-

rexpressing parasites are suitable candidates for vaccination assays.

Acknowledgements: This study has been funded by Obra Social la
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and Laser Ebro.
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Leishmaniasis is a vector-borne disease caused by parasites from

the genus Leishmania. There are more than 310 million people at

risk worldwide. Due to the lack of an effective vaccine as well as

the toxicity and increasing inefficacy of current treatment strate-

gies, the quest for new antileishmanial drugs has become a priority

[1]. Recently, after the exposure of Leishmania major to genotoxic

agents such as Platinum derivatives, etoposide or 5-FU, the sub-

sequent analysis revealed the expression levels of genes involved

in DNA-Damage-Response (DDR). One of such genes encodes a

novel protein called YinP [2,3]. This protein is conserved among

Leishmania species, and exhibits its highest expression level du-

ring metacyclic (infective) stage. It also plays a key role in drug

resistance process, replication and infectivity of parasites [2,3].

Due to the lack of an X-ray crystal structure, we performed protein

structure prediction and several virtual screening studies, leading

to the identification of 300 compounds that are predicted to inter-

act with the putative therapeutic target YinP. Additional studies

will be achieved to validate those novel candidates [4,5]. Altoget-

her, these data may represent a valuable step for the discovery of

novel treatments against Leishmaniasis.

This study has been funded by Obra Social La Caixa and Funda-

ción Caja Navarra, Gobierno de Navarra Salud (12/2017), Funda-

ción Roviralta, Ubesol, Ministerio de Educacion Cultura y Deporte

(FPU17/03304) and by Government of Navarre (0011-1307-2018-

000048) and Laser Ebro.
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Leishmaniasis is a disease caused by Leishmania parasites and

transmitted by sand flies. As a defense mechanism in the verte-

brate host, macrophages from the immune system phagocytose the

parasites and produce reactive oxygen species (ROS) to eliminate

the infection. However, Leishmania parasites can remove part of

this oxidative stress by its characteristic redox metabolism based

on trypanothione (Try), a molecule that consists in two glutathio-

ne molecules covalently linked to a spermidine bridge. This system

is unique and different from the glutathione-based system present

in the rest of eukaryotes. For this reason, the enzymes involved in

the Try metabolism are candidates for the development of selective

drugs against leishmaniasis [1]. Trypanothione synthetase (TryS)

is one of the most important proteins in this system, since it ca-

talyzes the synthesis of Try. Unlike other enzymes that participate

in the Try metabolism, there is not any equivalent enzyme in ver-

tebrates, so drugs against TryS are not expected to be toxic for

the host [2]. The first step in the process of developing an inhi-

bitory molecule for this enzyme consists in generating a suitable

method for evaluation of its synthetase activity in the presence of

putative inhibitors. In this study, recombinant TryS was obtained

in a soluble, pure and active version. A new method for detection

of its activity was developed based on a coupled reaction with the

Trypanothione Reductase enzyme. In this way, it will be possible
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to carry out the screening of a variety of new molecules to find a

putative TryS inhibitor.
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The physiological function of uncoupling protein UCP3 is not

clearly established. Its expression is specific to skeletal muscle,

brown adipose tissue and heart. UCP3 has been suggested to play

an important role in regulating fatty acid metabolism, and its

overexpression increases fatty acid transport and oxidation. Gro-

wing experimental evidence indicates that UCP3 protect against

excessive mitochondrial superoxide generation and oxidative stress.

Superoxide and the lipid peroxidation product 4-hydroxynonenal

(HNE) activate UCPs, leading to lowered protonmotive force and

decreased superoxide production. In addition, UCP3 activity is

regulated by glutathionylation. We have found that UCP3 expres-

sion is regulated in response to oxidative stress. Thus, hydrogen

peroxide and HNE induce UCP3 expression. Furthermore, cardiac

ischemia-reperfusion (IR), a condition known to increase reactive

oxygen species production, upregulates UCP3. Results from other

groups and our own group indicate that UCP3 protects against

cardiac IR injury and is involved in the protective phenomenon

of ischemic preconditioning (IPC). We have found that isolated

perfused hearts from UCP3 knockout mice have larger infarct size

after IR than wild-type littermates, and that protection by IPC is

lost in these mice. Similarly, UCP3 knockout mice have increased

infarct area following left anterior descending artery occlusion

compared with wild-type mice. Our current studies are aimed at

understanding the mechanism underlying the protection provided

by UCP3.
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Coenzyme Q (CoQ) is a redox-active lipidic component of the mi-

tochondrial respiratory chain that is essential for OXPHOS fun-

ction. It is also an electron acceptor for other mitochondrial and

no mitochondrial dehydrogenases and an important antioxidant.

CoQ biosynthesis pathway has been extensively studied in yeast,

where proteins involved in the ring modification are organized in

a multi-subunit complex in the inner mitochondrial membrane [1].

However, both the biosynthesis pathway and the complex structu-

re are still not well characterized in mammals. This is important

because defects in COQ genes cause primary CoQ deficiencies, au-

tosomal recessive rare conditions. The reduction in CoQ biosynt-

hesis not only affects OXPHOS but also other biological processes

–which probably include ROS imbalance-, resulting in a clinically

very heterogeneous syndrome whose diagnosis is nowadays highly

challenging [2]. Early diagnosis is vital since supplementation with

CoQ has been demonstrated to limit the progression of the disea-

se, but bioavailability is low [3]. We have observed for the first

time the accumulation of some intermediaries in patients’ fibro-

blasts and human cell models defective in COQ genes. This is key

for the elucidation of the sequence of reactions that lead to CoQ

biosynthesis in mammals and opens the possibility of the bypass

therapy approach, which is highly promising for some primary CoQ

deficiencies [4]. We will also present data supporting our hypothe-

sis that CoQ biosynthesis is linked to the expression and assembly

of the mitochondrial respiratory complexes allowing the functional

coupling of both structures and physiologically controlling ROS

production.

Funded by FIS PI17-01286 grant.
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La alteración de la barrera hematoencefálica es una marca distin-

tiva del daño del sistema nervioso central. Entre otros mecanismos

involucrados en este proceso, el estrés oxidativo puede jugar un pa-

pel clave ya que las especies reactivas del ox́ıgeno (ROS) influyen

en el crecimiento celular, apoptosis, proliferación y migración pero,

cuando se produce en exceso, induce daño tisular y disfunción. Las

NADPH oxidasas (Nox) son la principal fuente de ROS y parti-

cipan en la fisiopatoloǵıa de sus órganos diana a causa del estrés

oxidativo. El papel de Nox5 en esta fisiopatoloǵıa es desconocido

debido a su pérdida evolutiva en el genoma de roedores. El objeti-

vo de nuestro estudio fue investigar el papel de la isoforma Nox5β

en la aparición de alteraciones vasculares e identificar su impac-

to en sus órganos diana, incluido el cerebro, en ratones de edad

avanzada (22 meses). Generamos un ratón knockin condicional pa-

ra el gen humano de la Nox5β, en el que se indujo la expresión del

mismo, a las cuatro semanas de edad, espećıficamente en células

endoteliales, por medio del sistema CRE-recombinasa. Durante el

periodo de envejecimiento se determinaron de forma periódica los

valores de presión arterial y el peso de los ratones hasta el mes

22. Dos semanas antes del sacrificio se realizaron pruebas motoras

y cognitivas. No se detectaron cambios entre los ratones Nox5β y

los ratones control con respecto a las cifras de presión arterial y el

peso corporal. En comparación con los ratones control, los ratones
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Nox5β mostraron problemas de memoria en la prueba del laberin-

to de agua de Morris. Sin embargo, estos efectos no se asociaron a

diferencias en la actividad locomotora. Para evaluar la integridad

de la barrera hematoencefálica, realizamos estudios de inmunohis-

toqúımica y Western blot de las protéınas de unión estrecha, la

ocludina y la ZO-1. En comparación con los animales control, los

ratones envejecidos Nox5β mostraron niveles reducidos de ambas

protéınas, signo de una alteración en la integridad de la barrera.

Estos datos nos permiten sugerir que el estrés oxidativo mediado

por la expresión vascular de Nox5β puede favorecer alteraciones

en la función de la barrera hematoencefálica y, en última instan-

cia, promover la aparición de cambios cognitivos asociados con el

envejecimiento.
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Overproduction of reactive oxygen species (ROS) and deregulation

of metabolism (Warburg effect) are both characteristic of cancer,

which are closely linked to its oncogenic transformation [1]. Cancer

cells are subject to uncontrolled growth and proliferation, so they

are forced to re-adapt their metabolism, turning to the fermenta-

tion of glucose to lactate as a source of energy. In addition, the

excessive production of ROS in cancer has been directly related to

the processes of promotion of survival, metastasis, proliferation and

even resistance to treatment [2].

Chronic myeloid leukaemia (CML) is a haematological neoplasm

characterized by the constitutive activation of the oncokinase BCR-

ABL. It has been described that the activation of this kinase trig-

gers ROS production via NADPH oxidases (NOX), a family of enzy-

mes which only known function is precisely ROS production. In this

sense, it is important to note that the same signalling pathways

that induce overproduction of ROS via NOX cause also a metabo-

lic change in CML cells [3]. Therefore, we wondered whether NOX

activity could be involved in the metabolic adaptation of CML cells

[4,5].

For this purpose, we have used two approaches: chemical inhibition

of NOX with DPI and the silencing by means of shRNA of the

p22phox or Nox2 subunits in K562 cell line of CML. Our results

show that Nox inhibition altered key metabolic parameters such as

glucose uptake, lactate dehydrogenase (LDH) activity, Krebs cycle

intermediates, ATP/ADP, NADH/NAD+ and NADPH/NADP+

levels. Moreover, our results show that silencing of Nox2 is able

to promote an increase in LDH activity, together with a rise in

basal and maximum respiration rates according with the seahor-

se analyses we have performed. In summary, our data suggest the

implication of NOX activity in the control of CML cell metabolism.
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Reactive oxygen species (ROS) generated by mitochondria are

a well-known example of mitochondria-derived signals that can

drive cell adaptations or trigger cell damage. This is the case

of the increase in ROS upon acute hypoxia. We have previously

shown that complex I deactivation is involved in the initial steps

of oxygen sensing and triggers this hypoxic ROS increase. We now

describe the mechanism by which complex I deactivation can be

transduced into superoxide production.

We knew that the mitochondrial sodium/calcium exchanger

(NCLX) is involved in hypoxic ROS production and that complex

I deactivation acidifies mitochondrial matrix in acute hypoxia. We

now have seen that matrix acidification dissolves the insoluble

calcium granules of the matrix, generating free Ca2+ that is

exported through NCLX.

As NCLX exchanges Ca2+ and Na+, this activation in hypoxia

produces Na+ import into the matrix, for which we have seen

a new role as modifier of membrane fluidity, which regulates

coenzyme Q (CoQ) diffusion in the matrix side of the inner

mitochondrial membrane. In acute hypoxia, CoQ diffusion is

diminished, which limits electron transport from complex II to

complex III, increasing superoxide production at the Qo site. As

complex I and complex III form a supercomplex with a separated

CoQ pool, the electron transfer between them is not affected by

this effect of Na+ import.

These results underscore a new role for mitochondrial Ca2+

stores and Na+ import in controlling OXPHOS function and

mitochondrial redox signals, providing an additional functional

implication of the plasticity model of organization of OXPHOS

complexes. In addition, our data introduce a new therapeutic

potential for NCLX inhibition, controlling hypoxia adaptation and

injury through Na+ homeostasis.
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Beneficial effects of the regulation of microRNAs
by dimethyl fumarate via NRF2 in tauopathies

Lastres-Becker, Isabel1
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microRNAs (miRNAs) regulate gene expression controlling physio-

logical and pathological processes. Redox stress can alter miRNA

biogenesis and processing pathways, suggesting an involvement

of the nuclear factor erythroid-derived 2-like-2 factor (NRF2),

the master regulator of redox homeostasis, in these processes.

Therefore, we first assessed whether NRF2 could modulate miRNA

biogenesis. Bioinformatics analysis revealed antioxidant response

elements in the promoters of miRNA processing proteins. This was

corroborated by in vitro experiments which showed that the main

miRNA processing proteins were modulated in a NRF2-dependent

way. Then, we determined whether treatment with dimethyl

fumarate (DMF), an NRF2 inducer, is able to modulate miRNA

expression and its potential therapeutic value in tauopathies.

For this, we first performed luciferase activity assays using the
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3’UTR-NRF2-LUC reporter. Next, we performed a microarray

assay to determine which miRNAs were altered by the overex-

pression of TAU and if this effect could be reversed by treatment

with DMF, in a murine model of tauopathy. It was observed that

the overexpression of TAU increases the levels of miR-142-3p/5p

and the treatment with DMF is capable of reversing this effect.

Bioinformatic analyses show that the miR-142-3p/5p is involved

in the processing pathways of RNA binding and regulation of

its stability and vesicle-mediated and intracellular transport.

One of the main genes that regulates miR-142 is Staufen 1 and

2, implicated in synaptic plasticity and memory formation, of

great relevance in the pathological processes associated with

TAU. Taken together, our study suggests that the modulation of

miRNAs by regulation of NRF2 by treatment with DMF is an

effective therapeutic target for the treatment of tauopathies.
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Schizophrenic patients require life-long treatment with atypical

antipsychotics, also called as second generation antipsychotics

(SGAs), like Olanzapine (Ola) being the most common. Long-term

use of SGAs administration is associated with secondary metabolic

effects like weight gain, dyslipidemia, and hyperglycemia which

are considered as major risk factors for cardiovascular diseases

(CVDs). However, the mechanisms involved have not been elucida-

ted. Taking into account the central role played by mitochondrial

dysfunction in the development of CVDs, we aimed to elucidate

the role played by the possible interference of Olanzapine (Ola)

and Aripiprazole (Ari) with mitochondrial function in CVDs. To

that end, we used PGC-1a deficient (KO) mice as a model system

of systemic mitochondrial dysfunction.

We have compared the effects of subacute (ip, 28 days) and chronic

(diet, 6 months) administration of Ari and Ola (5 mg/kg) on

vascular reactivity of aortic rings from PGC-1a WT and KO mice

tested ex-vivo. The effects of the treatment on the systemic use

of oxygen was determined at 1 month, 3 months and 6 months of

treatment using indirect calorimetry. We have found that Ari has

more potent effect of than Ola, while both inhibited OCR in a

PGC-1a dependent manner, supporting the hypothesis of induced

mitochondrial dysfunction in treated mice. Vascular reactivity

analysis showed that Ari enhanced the vascular constriction

response to angiotensin II (Ang II) and endothelin 1 (ET1) and

altered the dose response curve during relaxation to acetylcholine

(Ach), whereas while Ola increased the response to norepinephrine

(NE) at 1 and 6 months in WT mice. These effects were associated

with corresponding changes in the gene expression pattern of

the Ang II receptor AT1-R and the ET1 receptor ETA-R. These

changes indicated a higher vascular toxicity of Ari that was

dependent on mitochondrial function and affected in particular

the response to Ang II and ET1 leading to hyper-reactivity.

In sum, both Ari and Ola administration in mice reduce oxidative

metabolism with Ari treatment being more potent. The observa-

tion that these changes do not occur in PGC-1a KO mice support

the notion that they are dependent on the inhibition of oxidative

metabolism.
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PGC-1a controls, to a large extent, the capacity of cells to respond

to changing nutritional requirements and energetic demands. The

key role of metabolic reprogramming in tumor development has

highlighted the potential role of PGC-1a in cancer. To investigate

how loss of PGC-1a activity in primary cells impacts the oncoge-

nic characteristics of spontaneously immortalized cells, and the

mechanisms involved, we used the classic 3T3 protocol to generate

spontaneously immortalized mouse embryonic fibroblasts (iMEFs)

from wild-type (WT) and PGC-1a knockout (KO) mice and

analyzed their oncogenic potential in vivo and in vitro. We found

that PGC-1a KO iMEFs formed larger and more proliferative

primary tumors than WT counterparts, and fostered the formation

of lung metastasis by B16 melanoma cells. These characteristics

were associated with the reduced capacity of KO iMEFs to respond

to cell contact inhibition, in addition to an increased ability to

form colonies in soft agar, an enhanced migratory capacity, and

a reduced growth factor dependence. The mechanistic basis of

this phenotype is likely associated with the observed higher levels

of nuclear b-catenin and c-myc in KO iMEFs. Evaluation of the

metabolic adaptations of the immortalized cell lines identified a

decrease in oxidative metabolism and an increase in glycolytic flux

in KO iMEFs, which were also more dependent on glutamine for

their survival. Furthermore, glucose oxidation and tricarboxylic

acid cycle forward flux were reduced in KO iMEF, resulting in

the induction of compensatory anaplerotic pathways. Indeed,

analysisi of aminoacid and lipid patterns supported the efficient

use of tricarboxylic acid cycle intermediates to synthesize lipids

and proteins to support elevated cell growth rates. All these

characteristics have been observed in aggressive tumors and

support a tumor suppressor role for PGC-1a, restraining metabolic

adaptations in cancer.
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SGLT2 inhibitors are a new class of oral anti-diabetic drugs that

block renal reabsorption of glucose, decreasing hyperglycaemia in

patients with type 2 diabetes. These drugs have been linked to

a considerable reduction in cardiovascular risk, but the precise
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molecular mechanisms underlying their effects are still elusive. We

aimed to evaluate the effects of the SGLT2 inhibitor empagliflozin

on systemic inflammation and its potential antioxidant properties

in the leukocytes of type 2 diabetic patients. This is an observatio-

nal, prospective follow-up study of a cohort of fifteen patients with

type 2 diabetes who received 10 mg/day of empagliflozin according

to standard clinical care. Measurements were taken at baseline,

12 and 24 weeks. Metabolic and anthropometric parameters were

evaluated. Production of mitochondrial superoxide, glutathione

content, and glutathione s-reductase and catalase mRNA levels

were measured in leukocytes. Serum levels of high sensitive

C-reactive protein were assessed by immunonephelometry, myelo-

peroxidase and interleukin-10 levels were determined by Luminex

200. In addition to a reduction in body weight and an improved

metabolic profile characterized by reduced plasma glucose and

HbA1c levels, we observed a reduction in superoxide production in

leukocytes of diabetic patients together with increased glutathione

content that was most pronounced after 24 weeks of empagliflozin

treatment. Leukocyte expression of the antioxidant enzymes

glutathione s-reductase and catalase and serum levels of anti-

inflammatory IL-10 were enhanced after empagliflozin treatment.

Concomitantly reduced hs-CRP and myeloperoxidase levels were

also observed. This study provides evidence of the antioxidant

and anti-inflammatory properties of empagliflozin treatment in

humans, which may underlie its beneficial cardiovascular effects.
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Different mechanisms of redox counterbalance by
esculetin or quercetin in NB4 human leukemia
cells
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Antioxidant compounds may be useful therapy tools for treating

diseases. Therapy for leukemia has considered their properties

and effects. Some leukemia cell lines show altered ROS levels.

We consistently studied the action of esculetin, an antioxidant

coumarin, and quercetin, a flavonoid, on NB4 acute promyelocytic

leukemia cells. We used H2O2 and tert-butyl-hydroperoxide

(tBHP) as experimental oxidants. Simultaneous co-treatment with

esculetin and H2O2 showed reduction of the superoxides produced

by H2O2 at 15, 30 or 60 min, while esculetin partially reduced

the superoxides induced by tBHP. Independent co-treatments of

esculetin with either of these two oxidants demonstrated that

esculetin increased the apoptosis induced by H2O2, but avoided

the apoptosis produced by t-BHP. Reduction in peroxides induced

by esculetin reinforced by the simultaneous addition of H2O2. Alt-

hough t-BHP increased peroxides, in combination with esculetin

these ROS remained essentially similar to control untreated cells.

Pre-incubation of the cells with esculetin or quercetin made

actually higher the increase of superoxides produced by H2O2.

This is much more relevant for esculetin and in the case of pre-

treatments in comparison to co-treatments. In contrast, esculetin

and quercetin slightly reduced the high levels of superoxides pro-

duced by t-BHP. This reduction is more apparent for esculetin. For

peroxides, pre-treatments with esculetin allowed cells to recover

levels similar to untreated cells compensating the increase induced

by either H2O2 or t-BHP. This effect of reduction of peroxides

produced by esculetin on the action of H2O2 is more relevant in

the case of the co-treatment. On the contrary, pre-treatments with

quercetin exerted no significant decrease of the peroxide produced

by H2O2 and even increased further those produced by t-BHP.

Pre-treatments with quercetin prevented apoptosis induced by

H2O2 or t-BHP, while esculetin only protected against apoptosis

induced by t-BHP.

Combining all these results, it may be proposed different me-

chanisms of oxidative counterbalance for these two antioxidant

compounds.
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Human Peroxiredoxin 6 (Prdx6) belongs to the “1-Cys” subfamily

of peroxiredoxins. In addition to the typical peroxidase activity, it

possesses a Ca2+ independent phospholipase A2 (iPLA2) activity.

In recent years Prdx6 has been related to carcinogenesis and

the development of drug resistance. We have found that Prdx6

non-peroxidatic “extra” cysteine, Cys91, is reversibly oxidized

when Glutaredoxin-1 (Grx1) is down-regulated in HepG2 human

hepatocarcinoma cells.

The aim of the present study was to define the role of human

Prdx6 in proliferation, apoptosis and cellular metabolism and

identify its protein and metabolite targets in HepG2 cells under

oxidative/nitrosative conditions.

We have down-regulated Prdx6 with specific siRNA in HepG2

cells under high levels of endogenous NO and ROS by NOS3

overexpression. A metabolomic analysis showed an increase in

phospholipids and ceramides in siRNA-Prdx6 treated cells. A

parallel increase in UDP-glucose and UDP-galactose levels is

consistent with enhanced rate of glycolipids synthesis. CDP-

ethanolamine, P-choline and P-ethanolamine were particularly

elevated as well as polyamines. These are signs of the cells being

prepared for proliferation. However, the levels of metabolites of

the purine and pyrimidine metabolism subfamilies decreased, with

the exception of adenosine, inosine and hypoxanthine, indicative

of diminished nucleotide biosynthetic activity and activation of

adenine catabolism. Pathways converging on glutathione synthesis

were also elevated and glycolytic flux was altered. Incorporation

of BrdU, indicative of the number of cells in the S phase, also

decreased on Prdx6 silencing, but blunted the pro-apoptotic action

of NO, as shown by Annexin V fluorescence. These changes were

accompanied by a significant increase in the size of the nuclei

without changes in cell number.

The complexity of the cells’ response to Prdx6 silencing could

be explained by blockade of cell cycle G1 to S phase transition.

Further studies are under way to discover the precise mechanisms

behind these effects of Prdx6 down-regulation.
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El consumo de agua filtrada ALKANATUR
mejora la evolución de tumores primarios y
metastáticos inducidos mediante inoculación de
células de melanoma B16-V5 en ratones
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El agua es un elemento esencial para la salud humana, la compo-

sición mineral, presencia de contaminantes y elementos añadidos

para su sanitización pueden alterar significativamente su calidad.

El sistema de filtrado ALKANATUR que elimina contaminantes

y restablece el equilibrio iónico del agua de grifo es por tanto de
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potencial utilidad en la mejora de la salud humana.

El presente estudio busca evaluar el impacto del consumo de agua

filtrada ALKANATUR frente al consumo del agua de grifo de la

ciudad de Madrid en el desarrollo tumoral inducido en ratones.

Para ello ratones C57BL6J fueron tratados desde el destete con

agua de grifo ó agua filtrada hasta las 12 semanas de edad, cuando

se indujo la formación de tumores.

Los tumores primarios se indujeron mediante inyección subcutánea

de 500.000 células de melanoma B16-V5 y fueron extráıdos a

los 12 d́ıas tras la inoculación. El análisis macroscópico deteminó

que en los ratones con tumor subcutáneo los ratones tratados

con agua alcalina los tumores estaban bien encapsulados mientras

los que correspondian a ratones tratados con agua del grifo eran

hemorrágicos. El análisis histológico confirmó la presencia de

vasculatura más tortuosa y hemorrágica en los tumores de ratones

tratados con agua de grifo.

Las metástasis en pulmón se indujeron mediante inyección intra-

venosa de 500.000 células. Los los pulmones fueron extráıdos a los

15 d́ıas tras la inoculación. El análisis histológico determinó que

los pulmones de ratones tratados con agua alcalina presentaban

menos nódulos pulmonares y de menor tamaño.

Por tanto, estos estudios sugieren que el tratamiento con agua

alcalina mejora la capacidad de respuesta del organismo frente al

desarrollo tumoral, previendo la formación de metástasis.
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Chronic administration of pharmaceutical drugs results in the

increased risk of cardiovascular disease (CVD). However, the me-

chanisms involved have not been elucidated. Recent studies show

that many drugs inhibit mitochondrial electron transport chain.

Second Generation Antipsychotics (SGAs) are known because

their chronic administration results in an increased incidence of

CVD.

The present study aimed to elucidate the impact of the SGAs

Aripiprazole (Ari) and Olanzapine (Ola) on vascular endothelial

cell bioenergetics. As a model system, we used bovine aortic en-

dothelial cells (BAEC) cultured in non-oxidative (25mM glucose)

or oxidative (5mM galactose) conditions and treated them with

300nM and 3uM Ari, Ola.

The evaluation of oxygen consumption rates (OCR) showed

that basal respiration and maximal respiratory capacity were

drastically reduced in a 3h exposure to 3uM concentration of

Ari and Ola. At 24h Ola treated cells in high glucose media had

recovered to control levels, while respiration reached higher levels

than in control cells in galactose media, suggesting that Ola had

an hormetic effect in this condition. However, the respiration of

Ari treated cells remained below control levels after 24h which

suggested a lower capacity to induce compensatory mechanism.

Analysis of the expression levels of PGC-1a and cyt c, showed that

Ari and Ola induced an early upregulation of PGC-1a levels and

activity (6h), that resulted in an induction of cyt c that peaked

at 24h. After 24h, the capacity to induce PGC-1a levels was lost

in Ari, but not in Ola treated cells, again suggesting a higher

recovery capacity for Ola treated cells.

We tested the effect on cellular redox balance analyzing the mRNA

and protein levels of several antioxidants. In the treatment with

Ola was an early induction (6h) of genes that regulate gluthation

synthesis (gss, gclc), while Ari induced a downregulation of those

genes at 24h. Furthermore, the levels of proteins like catalase and

thioredoxin reductase 2 were drastically downregulated after 6h

of Ari treatment, but not Ola, suggesting a more severe loss of

antioxidant capacity in Ari treated cells.

In sum, Ola and Ari treatment result in an inhibition of mitochon-

drial OCR, but Ari induced a more enduring alteration of cellular

bioenergetics that may result in the induction of endothelial

dysfunction.
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With the development of society has increased the exposure to

xenobiotics, which may be due to their presence as pollutants,

as food additives and, above all, to the intake of drugs. Acute

exposure to high doses of xenobiotics can cause liver toxicity, but

the impact on liver function of chronic exposure to low doses is less

understood. Mounting evidence associating long-term treatments

with some drugs to metabolic diseases has led to the proposal

that acute liver toxicity and long-term metabolic side effects

may be related. Second generation antipsychotic drugs, such as

Olanzapine (Ola), are particularly notorious for inducing obesity

and T2D in treated patients. A new generation of antipsychotics,

such as Aripiprazole (Ari), has been designed to avoid these

complications.

The present study aims to evaluate the effect of Ola and Ari

on hepatic metabolism in order to unravel the mechanism that

links their catabolism with the induction of long-term metabolic

alterations in liver. As a study model we use Fao cells (rat

hepatoma cell line).

Fao cells were treated with 3 uM Ari, Ola or Vehicle for 3-24 h,

and the impact on metabolism was evaluated in glycolytic (25 mM

glucose) and oxidative (no glucose, 5 mM galactose) conditions.

Both drugs inhibit basal and maximal OCR, but cells treated with

Ola were able to recover better, especially in galactose medium.

This inhibition was associated with the increased production of

mitochondrial superoxide as determined by MitoSOX staining of

treated cells. Alteration of mitochondrial ETC was further eviden-

ced by the reduction of the Cyt C/TOMM22 ratio and induction

of the mitochondrial fission mediator Drp1. The metabolic strain

was evaluated by determination of the AMPK phosphorylation

levels and they were found to be elevated both by Ari and Ola,

with Ari being a more potent inducer. Importantly, the levels of

PFKFB3 were more increased by Ola, suggesting that metabolic

plasticity was better preserved following Ola treatment.

These results suggest that while Ari and Ola inhibited mitochon-

drial function in hepatocytes, the ensuing metabolic crisis was

better resolved in Ola treated cells, suggesting a higher toxicity

of Ari. They also indicate that interference with mitochondrial

function may mediate at least in part some of the long-term

metabolic side-effects of antipsychotics.

G15-15-P74 f,m

G6PD overexpression protects from oxidative
stress and ameliorates ARHL progression
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Ageing of the auditory system is associated with the incremental

production of reactive oxygen species (ROS) and the accumulation

of oxidative-derived damage in macromolecules, which contribute

to cellular malfunction, compromise cell viability and, finally, cau-

ses functional decline. The cellular detoxification power partially

relies in the production of the cofactor NADPH, necessary for key

antioxidant enzymes activity. NADPH is mainly produced by the

glucose-6-phosphate dehydrogenase (G6PD), an enzyme that ca-

talyzes the rate-limiting step in the pentose phosphate pathway.

We show here that the transgenic mouse hG6PD-Tg, which shows

enhanced NADPH production along life, maintains lower auditory

thresholds than wild type mice during ageing. G6PD overexpres-

sion preserves irreplaceable cochlear cell populations, thus hG6PD-

Tg mice exhibit significantly higher number of inner and outer hair

cells (OHC) and more widespread OHC innervation than wild type

mice. Transcripts for antioxidant enzymes were significantly increa-

sed in 3-month old hG6PD-Tg, particularly remarkable those of

glutathione reductase and thioredoxin reductase 1, whose activity

depends on NADPH availability. Accordingly, tyrosine modifica-

tion by nitration in proteins was reduced in 9-month old G6PD-Tg

compared with wild type mice. As well as lesser TUNEL positi-

ve apoptotic cells were detected in whole mount preparations of

the organ of Corti of hG6PD-Tg mice. Western blotting analysis

of cochlear extracts further showed increased survival and reduced

pro-apoptotic signaling in the transgenic versus the wild type mi-

ce.

In conclusion, we propose that NADPH overproduction from an

early stage is an efficient mechanism to maintain the balance bet-

ween the generation of ROS and the cell detoxification power along

ageing and, therefore to prevent hearing loss progression.
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Neurons, despite their high energy expenditure during neurotrans-

mission, use very little glucose through the glycolytic pathway for

energy generation. The energy requirements of neurons are mostly

met by oxidative phosphorylation. According to the astrocyte-

neuron lactate shuttle, astrocytic-derived lactate is a major oxi-

dizable substrate for neurons. In line with this notion, we have

demonstrated that astrocytes, in contrast to neurons, are highly

glycolytic cells thus explaining the continuous release of lactate

for neuronal use. A key factor responsible for these metabolic sha-

pes is the pro-glycolytic enzyme 6-phosphofructokinase/fructose-

2,6-bisphosphatase, isoform 3 (PFKFB3). PFKFB3 is the most

abundant PFKFB isoform in the brain and we have shown that

it is virtually absent in neurons and highly expressed in astrocytes.

However, to date there is no experimental evidence that PFKFB3 is

an important factor for the astrocytic production of lactate for neu-

ronal use during neurotransmission. Here, we aimed to undertake

this task and generated a novel genetic mouse model able to knoc-

kout PFKFB3 selectively in astrocytes in vivo. To do so, we used

a LoxP-flanked conditional PFKFB3 mouse, which was subjected

to AAV-mediated expression of a Cre recombinase governed by the

astrocytic-specific glial-fibrillary acidic protein (GFAP) promoter.

In this communication we show preliminary results indicating the

efficacy of this novel model to reduce basal and stimulated glycoly-

sis in astrocytes. This novel tool will allow us to ascertain whether

astrocytic PFKFB3, by promoting glycolysis, is responsible for the

shuttle of lactate to neurons during neurotransmission.
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Nitrate supplementation reduces the O2 cost of submaximal exer-

cise. It has important implications on mitochondrial respiration

and contractile energetics. Dietary nitrate provides an alternate

source of NO through its reduction to nitrite in the mouth and,

under hypoxia and/or low pH, to NO. Dietary sodium nitrate sup-

plementation can reverse several metabolic syndrome features as

hypertension, insulin resistance, and systemic inflammation. Oxy-

lipins formed from dioxygen-dependent oxidation of polyunsatu-

rated fatty acids by cyclooxygenases, lipoxygenases, or by cyto-

chrome P450 epoxygenase have both pro- and anti-inflammatory

properties. We hypothesized that acute nitrate supplementation

before a single bout of exercise could modulate the capabilities

of immune cells to produce oxylipins. Our aim was to analyze

oxylipin production capabilities by peripheral blood mononuclear

cells (PBMCs) and neutrophils isolated from metabolic syndro-

me patients before and after exercise. All patients took a pla-

cebo or a nitrate supplemented beverage 60 min before exer-

cise. Isolated cells were cultured for 2h at 37oC and oxylipins

were determined in the culture media by an LC–MS/MS met-

hod. Nitrate supplementation significantly reduced about 12 % the

O2 cost of exercise realized for 30 minutes in a treadmill er-

gometer at 4 km/h and 1 % grade. Cultured PBMCs produced

significantly higher amounts of 5-hydroxyeicosatetraenoic (5HE-

TE), 15HETE, 15-hydroxyeicosapentaenoic, Docosahexaenoic, 17-

hydroxydocosahexaenoic, and 16-hydroxyhexadecanoic acids but
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lower amounts of Prostaglandin E2 (PGE2) than cultured neutrop-

hils. Acute exercise significantly increased the PBMCs capabilities

to produce 5HETE and 15HETE, but significantly decreased the

neutrophil capability to produce PGE2. The nitrate supplemen-

tation avoided the effects of acute exercise on the capability of

PBMCs and neutrophils to produce oxylipins.
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Obesity and metabolic syndrome are central health problems in de-

veloped countries. Low-grade chronic inflammation is directly as-

sociated with a cluster of disorders collectively known as the meta-

bolic syndrome. The aim of the present study was to evaluate the

effects of a nutritional intervention based on Mediterranean Diet

on plasma pro-inflammatory biomarkers and peripheral blood mo-

nonuclear cells (PBMCs) and neutrophils capabilities to produce

reactive oxygen species (ROS) after immune stimulation. Subjects

aged 55 to 75 years, with overweight/obesity and metabolic syndro-

me participated in the study. Subjects were divided in two groups:

1) Intensive lifestyle intervention with a hypocaloric Mediterranean

diet, physical activity and behavioural therapy and 2) a control

group assigned to non-intensive advice on healthy diet (also Medi-

terranean type) following habitual clinical practice. Plasma levels

of the cytokines – interleukin 1β and monocyte chemoattractant

protein-1 – and malondialdehyde were significantly reduced in both

groups after 2-year intervention. Plasma activity of myeloperoxida-

se was significantly reduced only in the intervention group after 2

years. ROS production decreased in both PBMCs and neutrophils

after one year of intervention when stimulated with zymosan and

lipopolysaccharide, without significant differences between groups.

In conclusion, both dietary interventions reduced pro-inflammatory

parameters and the production of ROS by immune cells. The analy-

sis of a greater number of individuals and other parameters are

necessary to determine if the intensive intervention supposes addi-

tional improvements.
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Hop plant (Humus lupulus L.) is used in beer elaboration process

and have prenylated flavonoids as xanthohumol (XN), isoxanthohu-

mol (IXN) and 8-prenylnaringenin (8PN) that have been studied to

evaluate the chemopreventive and chemotherapeutic potential ef-

fect against cancer. The aim of this study was to determine whether

beer active compounds (XN, IXN and 8PN) in colon cancer cells

could affect cellular proliferation and oxidative stress through re-

gulation of antioxidant genes expression. For this purpose, different

concentrations (from 1nM to 10µM) of XN, IXN and 8PN were ad-

ded to SW620 colon cancer cell line, and parameters such as ROS

production (Amplex Red R©) and cellular proliferation (Hoescht as-

say) were studied. Moreover, the effect of 10µM of XN on antioxi-

dant genes expression (sod1, sod2, gpx and cat) was also studied.

XN treatment produced a significant decrease in cell proliferation

and an increase in ROS production. Moreover, antioxidant genes

expression was modified by XN at this concentration. In fact, XN

increased sod2, also named manganese-superoxide dismutase, ex-

pression, but decrease catalase and glutathione peroxidase expres-

sions. These results suggest that XN, but not IXN or 8PN, at high

concentration, increase oxidative stress in part by an accumulation

of hydrogen peroxide due to an imbalance in antioxidant expression

genes, leading to cell death.
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Mercury is a heavy metal present in the aquatic environment that

generates bioaccumulation and bio magnification in marine orga-

nisms, representing a threat to their health. A preliminary study

was carried out with loggerhead turtles born in the Tayrona Park,

Santa Marta, Colombian Caribbean. This study examined the ci-

totoxicity of MeHg in erythrocytes (RBCs) of loggedhead turtles

after being exposed to methylmercury for 12h at 30oC. Previously,

the total concentration of total mercury (Hg-T) in seawater, and in

RBCs of neonate loggerhead turtles in captivity used in the study,

was determined. The RBCs were isolated by centrifugation and

then pre-adapted in a culture medium (MEM) for 48h at 30oC,

before the bioassay. Then, they were exposed to 0, 1, and 5 ppm

of MeHg for 12h at 30oC. The viability of the RBCs was evaluated

after 12h. The SOD activity, GST, and MDA concentration were

analyzed after 6h and 12h of exposure. The Hg-T concentration of

seawater was 0,7 µg.Kg−1 , and of the RBCs was 31,14 µg.Kg−1 in

average. RBCs exposed to 0,1 and 5 ppm of MeHg showed appro-

ximately 100 % cell viability. The RBCs treated with 1 and 5 ppm

showed lower MDA levels after 6h of exposure, when compared to

the control. After 12h, the RBCs at 5 ppm had similar levels to the

control, while the RBCs at 1 ppm were different. The GST acti-

vity seems to have been inhibited after the 12h exposure, when the

Hg concentration increased. The SOD activity showed variations in

each of the treatments. At 6h, it was higher at 1 ppm. At 12h, it

was slightly higher at 5 ppm. Overall, no significant differences were

observed in superoxide dismutase (SOD), Glutathion S transferase

(GST) and malondialdehyde (MDA) activity between the treat-

ments with MeHg and control at 6 and 12 hours (p >0.05). This
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study is the baseline for understanding the toxicologic response of

the erythrocytes of loggerhead turtles to MeHg.

References
- Javier Hernandez is associate professor in the Department of Natural

and Environmental Sciences at the Jorge Tadeo Lozano University

in Bogota for 12 years. During these years he has taught genetics

and molecular biology. Leader of the Research Group “Genetics,

Molecular Biology and Bioinformatics”. He is a PhD candidate at

the Pontificia Universidad Javeriana and is currently working on the

ecotoxitranscriptomics of the marine turtle Caretta caretta.

G15-21-P80 f,m

Effects of different tissue plasminogen activators
on the oxidative stress response and neuronal
damage, after ischemia-reperfusion injury

Gomez-Vicente, Beatriz1; Agulla, Jesus1; Arenillas, Juan
Francisco2

1University of Valladolid/Institute of Biology and Molecular
Genetics (IBGM)/CSIC-UVa/Laboratory of Neurovascular

Research I3 , 2Clinical Hospital of Valladolid/University of
Valladolid/Department of Neurology

Stroke is one of the leading causes of death and serious long time

disability in the world, which makes it a clinically and epidemiolo-

gically highly relevant and impactful disease. Intravenous rt-PA

(Actilyse R©) remains the sole standard treatment for distal vessel

occlusions. rt-PA however, offers significant drawbacks, such as the

risk of intracranial hemorrhages following treatment, a limited time

window for treatment and an increase brain damage upon reper-

fusion. The main mechanism of damage after reperfusion is the

increase in free radical production. Therefore, it is crucial to find

new and improved methods of treatment providing greater efficacy

as well as decreasing the severity and prevalence of side effects.

Tenecteplase (TNK, Metalyse R©) is an alternative fibrinolytic drug

generated by mutations in three aminoacids of the original alte-

plase molecule. There is controversy regarding the beneficial effect

of TNK vs rt-PA in clinical trials with some of them showing a

significantly better reperfusion and clinical outcome whilst others

demonstrated worse functional outcome.

We wanted to evaluate the effect of TNK vs rt-PA over the toxicity

after reperfusion in an in vitro model of stroke. We used primary

neuronal cultures that underwent an oxygen/glucose deprivation

(OGD) protocol to mimic ischemic stroke in vitro. We administe-

red rt-PA and TNK at concentration levels similar to those found

in brains from stroke patients during fibrinolytic therapy. We asses-

sed the apoptotic neuronal death by flow cytometry and found that

rt-PA, induced an increased neuronal toxicity compared to TNK.

This effect was corroborated by an increase in caspase-3 activity in

the rt-PA treated group compared to TNK. Furthermore, the mi-

tochondrial superoxide anion production was also increased in the

rt-PA treated neurons at earlier time points, hinting at a reactive

oxygen species (ROS) overproduction by rt-PA as the culprit of the

increased neuronal apoptosis under these experimental conditions.

These results show that rt-PA produces an increase in apoptosis du-

ring reperfusion compared to TNK. These higher apoptotic levels

were, at least in part, induced by ROS overproduction.
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INTRODUCTION: Reactive Oxygen/Nitrogen Species

(ROS/RNS) are byproducts of normal aerobic metabolism.

Excess ROS/RNS needs to be neutralized to avoid oxidative

damage. To this end, erythrocytes contain endogenous inducible

antioxidant enzymes. We previously found a lower activity of the

antioxidant catalase in obese children with insulin resistance (IR).

However, the molecular mechanisms involved remain unclear.

We propose catalase post-translational modifications as a plausible

cause of this effect focusing on NO-induced S-Nitrosylation, since

it has been related to chronic inflammation and IR.

AIMS: We analyzed the levels of catalase S-Nitrosylation in a

group of obese children with and without IR, versus a control

group.

METHODS: We included 5 controls, 7 obese children without IR

and 7 with IR. All obese patients had a clinical indication of oral

glucose tolerance test. Catalase activity was assayed by spectrop-

hotometric methods. We also quantified catalase concentrations

by western blot and performed biotin switch to determine catalase

S-Nitrosylation levels.

RESULTS: Despite having comparable catalase levels in both

obese groups (1.046 ± 0.49 AU vs 1.003 ± 0.11 AU respectively;

p = 0.9433), catalase activity was lower along the oral glucose

tolerance test in IR obese children (0.229 ± 0.12 nmol/min/mg

vs 0.374; p < 0.05), reproducing our previous results. Obese

children had higher levels of nitrosylated catalase versus control

(1.83 ± 0.23 AU vs 1.00 ± 0.15 AU; p <0.05). When comparing

nitrosylated catalase levels between both obese groups, we found

a non-significant trend towards a higher nitrosylation level in the

group of insulin resistant children versus non-insulin resistant

(0.49 ± 0.15 A.U vs 0.89 ± 0.31 A.U. respectively; p = 0.146).

CONCLUSIONS: Post-translational N-Nitrosylation of catala-

se may at least partially explain the previously demonstrated

antioxidant activity inhibition in IR obese children. Other post-

tanslational modifications may also be involved. Levels and activity

of other antioxidant enzymes need to be analyzed.

G16. Gene Expression Regulation and

Genome Dynamics
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Modelling the pathological long-range regula-
tory effects of human structural variation with
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The pathological consequences of structural variants disrupting

3D genome organization can be difficult to elucidate in vivo due

to differences in gene dosage sensitivity between mice and hu-

mans. This is illustrated by Branchiooculofacial Syndrome(BOFS),

a rare congenital disorder caused by heterozygous mutations wit-

hin TFAP2A, aneural crest regulator for which humans, but not mi-

ce, are haploinsufficient. Here we present a BOFS patient carrying a

heterozygous inversion with one breakpoint located within a Topo-

logically Associating Domain (TAD) containing enhancers essential

for TFAP2A expression in human neural crest cells (hNCC). Using

patient-specific hiPSCs, we show that, although the inversion shuf-

fles the TFAP2AhNCC enhancers with novel genes within the same

TAD, this does not result in enhancer adoption or ectopic gains in

gene expression. Instead, the inversion disconnects one TFAP2A
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allele from its cognate enhancers, leading to monoallelic and ha-

ploinsufficient TFAP2A expression in patient hNCC. Therefore,

our work highlights the power of hiPSCs differentiation to unveil

the pathological mechanisms whereby structural variants can cause

congenital abnormalities. Furthermore, our work shows that placing

enhancer and genes within the same TAD is not sufficient for enhan-

cer adoption to take place, suggesting that additional and largely

unknown regulatory layers are required for efficient enhancer-gene

communication.
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During tumorigenesis, cancer cells overcome biological challenges

such as moving across the tissue of origin, escaping from the pri-

mary tumor, acquiring therapy-resistance and colonizing distal or-

gans. The success of the tumor evolution process rely on the ability

of cancer cells to face and adapt to all these biological scenarios,

environmental perturbations and ultimately generate a metastatic

lesion. Today we know that this adaptation skill is nourished not

only by the deregulation of cell-autonomous mechanism but also

by the communication of cancer cells and the stroma. In line with

these ideas, we have previously shown that in prostate cancer the

deregulation of oxidative metabolism, associated to the loss of the

transcriptional co-regulator PGC1a, is a causal event on the me-

tastatic dissemination [1,2], although the precise mechanism needs

to be defined.

In my lab we aim at studying the metabolic-driven paracrine com-

munication of cancer cells with the stroma through secreted factors,

including proteins, metabolites and extracellular vesicles (EVs).

The three secreted entities play crucial roles in mediating tumor-

stroma interactions during tumor growth, therapy-resistance, pre-

paration of the metastatic niche and metastatic dissemination

[3,4,5,6]. Given that the contribution of altered metabolism (th-

rough transcriptional deregulation-see Ref 1) on these processes

still remain unexplored, we propose that cancer-associated trans-

criptional metabolic rewiring is a causal event on the acquisition of

metastatic properties through the alteration of secretome compo-

sition.

Based on a multidisciplinary approach, from bioinformatics to cell

biology, we have studied the contribution of PGC1α to the acqui-

sition of invasive properties of prostate cancer cells and the pre-

paration of the metastatic niche through the alteration of the se-

cretome. In the light of our preliminary data we propose that the

anti-metastatic activity of PGC1α goes beyond the activation of

catabolic processes presenting the transcriptional co-regulator as a

key metabolic player that modulates secretome composition, extra-

cellular vesicles secretion and content and their impact on prostate

cancer aggressiveness.
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Human PrimPol is a unique primase, as it can initiate de novo

synthesis of DNA. Moreover, PrimPol can also act as a DNA poly-

merase able to perform translesion synthesis (TLS), by elongating

pre-existing primers across readable lesions as 8oxoG, or by realig-

ning the primer ahead of lesions that are not readable, as abasic

sites [1]. Importantly, several in vivo studies have shown the im-

portance of repriming by PrimPol ahead of blocking lesions caused

by UV damage [2], or G4 structures in the template [3], to res-

cue stalled forks and to maintain an optimal fork rate. Conversely,

there is no data supporting the in vivo relevance of the TLS poly-

merase activity of PrimPol. Here we show that the TLS abilities of

PrimPol facilitate priming across lesions: PrimPol is able to bypass

lesions as 8oxoG or abasic sites found immediately at the begin-

ning of the primer synthesis. Strikingly, a single arginine residue,

Arg288, was crucial to realign the primer in order to skip unrea-

dable lesions. When Arg288 was mutated to alanine, the mutant

PrimPol (R288A) had the same TLS primase ability across 8oxoG,

but it was absolutely incapable to prime across an abasic site. In-

terestingly, PrimPol-/- cells expressing the R288A mutant did not

recover wild-type levels of proliferation in the presence of HU. The-

se data supports the proposal that PrimPol has a function as a TLS

primase, as it is not only capable of making DNA primers beyond

lesions, but is also empowered with TLS ability to synthesize pri-

mers across template lesions.
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-[1] Garćıa-Gómez, S. et al. PrimPol, an Archaic Primase/Polymerase

Operating in Human Cells. Mol Cell 52, 541–553 (2013).

-[2] Mourón, S. et al. Repriming of DNA synthesis at stalled replication

forks by human PrimPol. Nat Struct Mol Biol 20,1383-1389 (2013).

-[3] Schiavone, D. et al. PrimPol Is Required for Replicative Tolerance

of G Quadruplexes in Vertebrate Cells. Mol Cell 61, 161–169 (2016).

G16-04-OS m

A novel role for POLO kinase in the establish-
ment of the non-random inheritance pattern of
the spindle pole bodies in Saccharomyces cerevi-
siae

Matellán, Laura1; Manzano-López, Javier1; Monje-Casas,
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In many cases cell divisions are asymmetric, and cellular compo-

nents are differentially inherited by the resulting cells. The uneven

distribution of these molecules constitutes a mechanism for the ge-

neration of cellular diversity that is essential during development,

cell differentiation and aging. An interesting phenomenon associa-

ted to asymmetric cell division is the differential segregation of

the spindle-associated microtubule-organizing centers (MTOCs).

The budding yeast Saccharomyces cerevisiae represents an ideal

model to study this process, since it displays a non-random inhe-

ritance pattern of the spindle pole bodies (SPB, the centrosome

equivalent). Specifically, during budding yeast mitosis, the old

SPB inherited from the previous cell cycle is segregated to the

bud, while the new one is retained in the mother cell. Remarkably,

asymmetric inheritance of the centrosomes has been also described

in higher eukaryotes, where the age of the centrosome can specify

cell fate and the disruption of this inheritance pattern can have

detrimental consequences, related to an accelerated aging and
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the development of cancer or neurodegenerative disorders. The

members of the POLO family of protein kinases seem to be

important players in the regulation of the differential distribution

of MTOCs, although their precise roles in this process are still

largely unknown. Using budding yeast as a model, we shed light

on the mechanisms by which POLO-like kinases control MTOC

inheritance in asymmetric cell divisions. Our results demonstrate

that Cdc5, the POLO homolog in S. cerevisiae, ensures the

unequal segregation of SPBs during budding yeast mitosis by

acting as a molecular timer that facilitates a timely and sequential

recruitment of key determinants of this process on the SPBs.
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Bacillus subtilis RecA interacts with and loads
RadA/Sms to promote branch migration during
natural chromosomal transformation and DNA
repair
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Background:

RadA protein, that has a RecA-like ATPase domain, is conserved

from bacteria to plants, but its role is poorly understood. Strep-

tococcus pneumoniae RadA is a 5’→3’ DNA helicase involved in

natural chromosomal transformation (Marie et al., 2017). Dele-

tion of Escherichia coli radA renders cells marginally sensitive to

DNA damaging agents (Cooper et al., 2015). E.coli RadA acts

as a branch migration translocase during RecA-catalysed strand

exchange reaction, but no helicase activity has been documented

(Cooper & Lovett, 2016)

Objectives:

The main objective is to characterize B.subtilis RadA/Sms, to-

gether with the recombinase RecA, in natural transformation and

DNA repair, processes that play a central role in bacterial evolu-

tion, survival and antibiotic resistance genes spreading.

Methods:

in vivo and in vitro approaches were used: determination of

transformation efficiency and sensitivity to DNA damaging agents

of ∆radA and different RadA/Sms mutant variants in its Zn-

binding (C13A, C13R) and Walker A (K104R) domains; and cha-

racterization of its interaction with other proteins, ATPase, DNA

binding and helicase activities of RadA/Sms and its variants, in

concert with RecA.

Results:

Single-stranded (ss)DNA stimulates the ATPase activity of C13A

and C13R, but not of wt RadA/Sms. wt and K104R, but not C13A

and C13R RadA/Sms, inhibit ssDNA-bound RecA-mediated ATP

hydrolysis. wt and C13A RadA/Sms unwind a 5’-tailed DNA in

the 5’→3’ direction. In the presence of RecA, wt RadA/Sms also

unwinds a 3’-tailed DNA, but not C13A RadA/Sms, that cannot

interact with RecA. We propose that RecA interacts with and re-

cruits RadA/Sms onto ssDNA to facilitate D-loop extension in the

5’→3’ direction, promoting chromosomal transformation and DNA

repair.
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Redondo Antón, Jennifer1; Gómez Fontela, Miguel1; Notario
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CD69 gene encodes a C-type lectin glycoprotein with immune re-

gulatory properties which appears on the cell surface of all hemato-

poietic cells upon activation. CD69 activation kinetic differs accor-

ding to developmental stage, cell linage and activation condition;

what have been attributed to the participation of complex gene re-

gulatory networks. An evolutionary conserved regulatory element,

CNS2, which is located 6kb and 4kb from the transcriptional start

site (TSS) of the mouse and human CD69 gene, respectively, has

been proposed as a the major candidate to govern the gene trans-

criptional activation program [1,2].

To inquire into CNS2 function we take advantage of CRISPR-Cas9

technologies to generate the specific deletion of this element in dif-

ferent cell lines and primary T cells. Even maintaining the whole

promoter region, CNS2-/- cells fails to activate CD69 expression

in whatever evaluated context, what constitute a characteristic ty-

pically attributed to promoters. However, as enhancers, CNS2 in-

verted form sustain transcription, although at reduced levels, re-

porting dual promoter and enhancer functions. Luciferase assays

support the dual role of CNS2, being able to activate gene trans-

cription when placed immediately upstream of the luciferase gene,

resembling a recently described feature called e-promoters [3]. In ac-

cordance with this, cells harboring CNS2 deletion display different

transcriptome alterations than the ones which lack the promoter

element, although both of them share the same effects on CD69

expression, what reflects the participation of CNS2 in the regula-

tion of the expression of several distal genes in vivo by mechanisms

that implies chromatin conformation contacts, assayed by 4C-seq,

and eRNA function.

In conclusion, we propose CNS2 as a key regulatory element with

distant promoter activity for CD69 gene, and long distance trans-

criptional control ability to regulate genes related with CD69 at a

functional level, giving a clear example of the importance of gene

regulation programs and its study.
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Ixr1 is an intrinsically disordered protein of
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Ixr1 is a transcriptional regulatory factor of Saccharomyces cere-

visiae previously identified as a player in the response to several

stress conditions, such as oxidative stress or hypoxia, as well as in

the resistance to cisplatin treatment (Vizoso-Vázquez et al., 2018).

We have previously demonstrated that the NH2-terminal region of

Ixr1 is involved in transcriptional activation (Barreiro-Alonso et

al., 2018). Nevertheless, little is known about the structure and
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mechanism of action of this protein.

Here, we show that Ixr1 is an intrinsically disorder protein with high

aggregation propensity and large disorganized regions flanking the

HMG boxes which conform the DNA binding domains. Indeed, Ixr1

aggregation is highly ordered and the protein is able to form amy-

loids. Amyloid fibrils are one of the most frequent self-templating

replicative states among the prions characterized until now. The

relationship between Ixr1 function and its prion capabilities is also

analyzed and discussed.
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The cell cycle is a highly regulated process that leads to the dupli-

cation of an original cell, giving rise to two daughter cells. A key

aspect of this process is the faithful duplication of the original gene-

tic material and its subsequent equitable distribution between the

daughter cells [1,2]. To ensure this distribution, it is necessary that

both sister chromatids from each chromosome attach to microtu-

bules emanating from opposite ends of the spindle (bi- orientation)

[3]. Aurora B kinase plays a key role in the establishment of the

proper bi- orientation of sister chromatids during mitosis [4,5,6].

Accordingly, the absence of Aurora B activity generates massive

chromosome segregation problems due to the cells being unable

to repair incorrect kinetochore-microtubule attachments. However,

and remarkably, not only the absence of Aurora B, but also an in-

crease in its kinase activity is an important threat for cell viability,

and originates errors during chromosome segregation and cytoki-

nesis. In fact, increased levels of this kinase have been associated

with different types of cancer, and its degree of expression has been

related to a worse prognosis [7,8]. In order to analyse how an in-

crease in Aurora B activity promotes aneuploidy and cancer, we

have developed a strategy for the identification of mutations that

could allow cells to counteract the toxic effects of elevated levels

of Aurora B activity. This study could be of pivotal importance to

extend our knowledge about the molecular mechanisms by which

tumorigenesis processes can be initiated and therefore to help fin-

ding possible future cures for this disease.
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DNA methylation detected in liquid biopsies, such as serum cell-free

DNA (cfDNA), is a promising source of non-invasive biomarkers [1].

We reported that a sample pooling strategy of cfDNA offers an af-

fordable approach for methylation biomarker discovery [2]. In this

study, we performed an epigenome-wide analysis of serum cfDNA

pools to identify non-invasive methylation biomarkers for the early

detection of colorectal cancer (CRC) in screening programs.

Serum samples from 130 individuals with no neoplasia (NN: no co-

lorectal findings, benign pathologies and non-advanced adenomas)

and 150 advanced neoplasia cases (AN: CRC and advanced adeno-

mas (AA)) were used for biomarker discovery. DNA methylation

of pooled cfDNA samples was measured with MethylationEPIC

array. Differentially methylated positions (DMP) between NN and

AN were identified. The SES algorithm [3] together with cross-

validation was used to select CpG candidates. Pyrosequencing was

used to perform: a) technical validation using the pooled samples

hybridized in the array; b) biomarker validation in an independent

cohort of 20 individual serum samples: 3 individuals with no colo-

rectal findings, 3 benign pathologies, 3 non-advanced adenomas, 6

AA and 5 CRC cases.

The methylation analysis revealed 376 DMPs. Applying the SES

algorithm for feature selection we identified combinations of 118

DMPs with statistically equivalent predictive value for “NN vs AN”

classification. A subset of 10 CpG sites was selected as the most

robust and predictive candidate set. Our candidate biomarkers we-

re able to discriminate between NN and AN patients.

Our strategy for biomarker discovery resulted of great utility. The

diagnostic performance of our novel non-invasive methylation panel

should be further evaluated in a larger cohort.
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Several mechanisms protect the germline from environmental

insults in order to ensure fertility and offspring survival. Among

the processes that occur in the germline, meiotic recombination

is one of the most tightly controlled, not only because it is very

important for generating new allelic combinations, but because

it is also required for proper chromosome attachment and subse-

quent segregation. Low crossover frequencies have been associated

with aneuploidies such as Down syndrome. Several studies have

reported that genetic and epigenetic factors contribute to the

regulation of the frequency and distribution of crossovers. Ho-

wever, environmental exposures, such as bisphenol A, can alter

crossover frequency through epigenetic changes. We hypothesize

that other exposures capable of generating epigenetic changes

in the germline might also affect recombination levels. Hence,

we have pursued the study of the effects of two diets on diverse

meiotic phenotypes, including crossover frequency, in mice males

of diverse genetic backgrounds. In spite of the mechanisms that

protect the germline and control recombination levels, diets are

capable of inducing changes in crossover frequency, though on a

diet- and strain-dependent manner.
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Introduction: Numerous genetic and epigenetic alterations are

responsible for the development of colorectal cancer (CRC). Three

main pathways have been described for colorectal carcinogenesis:

microsatellite instability, chromosome instability and CpG island

methylator phenotype (CIMP). CIMP consists in the simultaneous

hypermethylation of several CpG islands, predominantly in pro-

moters of tumor suppressor genes and DNA repair genes [1]. The

SHOX2 gene is involved in the transcriptional regulation of genes

related to body and growth patterns, and has been suggested as a

biomarker for lung cancer [2]. The aim of our study is to analyze

the methylation status of SHOX2 and to determine its utility as a

biomarker for CRC diagnosis.

Materials and Methods: The samples analyzed include paired

tumor and mucosa tissue from CRC patients (stage I-IV), and se-

rum samples from CRC patients and individuals with no colorectal

findings (NCF). DNA was extracted from both tissue and serum

samples, followed by sodium bisulfite modification. The methyla-

tion analysis was performed using a nested approach, this is a pre-

amplification PCR followed by a methylation-specific qPCR (MS-

qPCR). ACTB gene was used to normalize DNA quantity.

Results: The majority of the tumor samples showed greater

methylation in SHOX2 compared to healthy mucosa, in which

methylation was generally very low or absent. We found a gra-

dual increase in SHOX2 methylation related to more advanced tu-

mor stages. In relation to serum samples, CRC patients exhibited

a greater median in relation to NCF individuals. However, no dif-

ferences were evidenced regarding tumor stages. The ROC curve

analysis indicated a moderate sensitivity of SHOX2 methylation

for the detection of CRC.

Conclusions: This preliminary study suggests that SHOX2

methylation analysis in tumor tissue may be useful for accurate sta-

ging and perhaps prognosis. However, its utility as a non-invasive

test for CRC diagnosis seems limited.
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RNA-binding proteins (RBPs) play a pivotal role in the regula-

tion of gene expression. Gemin5 is a multifunctional RBP that

down-regulates translation. Different domains of the protein are

responsible for its multiple functions via recognition of distinct

RNAs and proteins. Gemin5 contains a bipartite non-canonical

RNA-binding site at the C-terminal region designated as RBS1 and

RBS2. Crosslink RNA tandem-affinity assays showed that RBS1

recognize distinct cellular mRNA targets, including a sequence

located within the coding region of Gemin5 mRNA, termed H12.

This interaction was confirmed in vivo and in vitro by RNA-protein

complex formation. Furthermore, RBS1 stimulates translation

of RNA reporters carrying the H12 sequence, counteracting

the negative effect of Gemin5 on global translation. This result

suggests that Gemin5 modulates translation of selective mRNAs

through the RBS1 domain. To gain information about RBS1-H12

interaction, we determined the H12 RNA structure using Selective

2’-Hydroxyl Acylation analyzed by Primer Extension (SHAPE).

The RNA structure is arranged in two domains. Domain 1 is

organized in two stem-loops, SL1a and SL1b. In addition, compu-

tational analysis of the coevolution of RBS1 and H12 sequences

predicted the pairs of amino acids and nucleotides involved in

this interaction. Pro1297, Ser1299 and Ser1300 were predicted to

coevolve with specific nucleotides within SL1b. SHAPE footprint

of H12 RNA in the presence of RBS1 revealed specific protections

within SL1b, coincident with the coevolving nucleotides. Moreover,

we found that substitution of Pro1297, Ser1299 and Ser1300 to aci-

dic residues decreased the RNA-binding affinity of RBS1. In turn,

the RBS1 mutants fail to stimulate translation of RNAs carrying

H12 sequence. This result indicates that the RNA-binding site of

RBS1 includes the PNSS motif, and that RNA-recognition contri-

butes to the translation stimulatory effect of this region of Gemin5.
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DNA double-strand breaks (DSBs) represent one of the most cy-

totoxic types of lesions, as unless suitably repaired, they may lead

to loss of genetic information or genome rearrangements. In order

to repair DSBs, especially in the S and G2-phases, cells resort to

homologous recombination (HR), whereby resected DNA ends in-

vade intact DNA molecules to retrieve lost information. During this

process, branched DNA structures that connect sister chromatids

or homologous chromosomes are formed and cells must ensure their

elimination prior to cell division, since their persistence could inter-

fere with chromosome segregation. This relies on the sequential ac-

tions of multiple DNA helicases and structure-selective endonuclea-

ses (SSEs), including the conserved Mus81-Mms4/MUS81-EME1/2

and Yen1/GEN1 [1]. These enzymes were identified as eukaryotic

Holliday junction resolvases in yeast and human cells and act at

the end of the cell cycle to remove any persistent repair interme-

diates. The activation of these proteins is closely monitored by the

cell cycle progression machinery, with both enzymes being regu-

lated by changes in their phosphorylation status [2]. It has been

recently described that deregulation of such SSEs leads to increa-

sed genome instability [3-4], most likely through the unscheduled

cleavage of branched DNA structures that are not physiologically

processed by these enzymes. In this work, we investigate their po-

tential process of D-loop structures, a recombination intermediate

that is formed by the recombinase-mediated invasion of a resec-

ted DNA end on homologous molecules. Using this approach, we

have been able to show that both Mus81-Mms4 and Yen1 can clea-

ve both oligonucleotide-based and enzymatically-generated D-loop

structures, as well as mapping the positions of the incisions created

on these structures. Our results provide support to recent genetics

models showing the importance of Mus81-Mms4 in limiting the

extension of break-induced replication (BIR) in the context of re-

plisome collapse [5], as well as the requirement for both Yen1 and

Mus81-Mms4 for the generation of half-crossover events in BIR sys-

tems [6]. Altogether, these results underpin the importance of the

conserved strategy that prevents premature targeting of branched

DNA intermediates by these nucleases to ensure genome integrity.
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DNA helicases have central roles in DNA metabolism.The bacte-

rial RecD2 5’-3’ DNA helicase has been shown to be involved in

DNA repair and replication fork progression through its associa-

tion with the single-stranded binding protein, although its detailed

action remains unknown [1,2]. We analyzed the possible role of Ba-

cillus subtilis RecD2 in recombinational processes occurring in bac-

terial transformation and viral transfection during natural compe-

tence. recD2 mutants showed a deffect in plasmid transformation,

and in SPP1 phage transfection. The plasmid transformation defect

was exarcerbated when the recD2 mutation was combined with a

mutation in another 5’-3’ DNA helicase, the bacterial RadA/Sms

protein, suggesting that this activity might be essential for exten-

sion of the homologous recombination reaction. We purified the

protein and performed in vitro assays for the characterization of

RecD2. The ATPase activity of RecD2 is stimulated by ssDNA.

RecD2 protein preferentially binds and unwinds D-loops and par-

tially replicated structures. A RecD2 K373A mutant has a defective

helicase activity, but it is only partially impaired in binding into

DNA. These results contribute to elucidate a crucial role for RecD2

in the post-synaptic stages of the homologous recombination reac-

tion.
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CD69 is an inducible receptor, immediately expressed after leu-

kocyte activation, with an essential role in the regulation of immu-

ne response, and its expression is strongly regulated at the trans-

cription level. Transcription regulation is mainly based in control

sequences placed around genes known as enhancers, which per-

forms complex regulatory landscapes within non-coding genome.

We previously described, in addition to CD69 promoter, five con-

served non-coding cis-regulatory regions, and proposed CNS2 as

the main enhancer of CD69 [1,2].

Now, based on ChIP-seq data (ChIPBase v2.0 ) we mapped the

CNS2 regulatory elements and studied their specific contribution

to CNS2 function by different experimental approaches such as

reporter assays, CRISPR/Cas9 genome editing and dCas9-VP64

transcriptional activation in T cells. By reporter assays we defi-

ned a minimum enhancer core of 40bp which stablish a 5’ and 3’

extended cores of 210bp and 150bp, respectively, thus defining a

cooperative modular model of cis-interacting transcription factors

leading to the enhancement of CD69 transcription. The effect of

the 5’ extended core almost reach the total CNS2 enhancer acti-

vity.

In accordance with these results, we observed the highest increa-

se in CD69 expression when dCas9-VP64 activator is recruited

with a single specific guide to the 40bp minimum core site (x5),

and decreases when the activator moves away along the 3 ’ and 5’

extended cores by using different guides. The activation effect of

the enhancer core is only increased (x10) when is combined with

guides targeting the 5’ extended core, thus supporting its relevant

role in CD69 transcription. Individual deletion, by CRISPR/Cas9,

of most of the major groups of transcription factor binding sites

contained in the extended 5’ and 3’ cores impairs CNS2 enhancer

properties between 60-90 %; however, deletion of the 40bp mini-

mum core leads to an increase in CD69 expression of 2.5 and 1.6

times at rest and stimulation conditions, respectively.

Altogether, our data suggest that the CNS2 minimum enhancer

core may play a bivalent role in CD69 expression depending on

the regulatory elements and cofactors interacting with the trans-

cription factors already bound.
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Mycoplasma genitalium is a sexually transmitted pathogen asso-

ciated with several urogenital diseases in humans. The macrolide

azithromycin represents the first-line therapy to treat M. genita-

lium infections. Remarkably, the prevalence of mutations associa-

ted with azithromycin resistance in this bacterium escalates up to

50 % in particular contexts. Moxifloxacin, a fourth-generation fluo-

roquinolone, is used as the second-line therapy in Europe. Likewise,

several studies support the rapid emergence of mutations associa-

ted with moxifloxacin resistance in M. genitalium. Therefore, there

is an urgent need to develop novel therapeutic strategies and to un-

derstand the factors facilitating the rapid dissemination of antibio-

tic resistances in this pathogen. In a previous report, we demonstra-

ted the cell-to-cell transfer of chromosomal DNA fragments in M.

genitalium by an unknown mechanism involving the homologous

recombination machinery. Both recombination and DNA transfer

are stimulated by the overexpression of the alternative sigma factor

Sig20. The Sig20 regulon comprises genes coding for known recom-

bination enzymes such as RecA, RuvA or RuvB. However, other

loci under the control of this regulator do not seem to be involved

in recombination and their function remains unidentified. Some

of these unknown genes code for hypothetical proteins with pre-

dicted transmembrane regions, supporting a membrane-associated

function. Thus, it is tempting to speculate that these proteins are

implicated in stablishing connections between neighbouring cells

to facilitate DNA transfer. To test this hypothesis, we created null

mutants of the unknown genes of the Sig20 regulon to assess the

capacity of the resulting strains to transfer DNA. This study will

provide new insights into the mechanism of DNA transfer of M.

genitalium, which is likely fundamental for the spread of antibiotic-

resistance mutations. Therefore, the identified proteins constitute

good candidates as therapeutic targets for the development of non-

antibiotic drugs to control this emerging human pathogen.
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Sequence motifs modulate the mechanical properties of nucleic

acids. A paradigmatic example are A-tracts, which have been

largely described to induce an intrinsic bending on the DNA

duplex, affecting its mechanical properties. However, no evidence

had been reported linking sequence and mechanical properties in

double stranded RNA (dsRNA). Interestingly, molecular dynamics

simulations (MD) on short molecules predicted that a sequence

of alternating adenines and uracils, which we named AU-tract,

can induce bending on these molecules. In this work, we synt-

hesized long dsRNA molecules of hundreds of base pairs with

regularly-spaced AU-tracts, and adsorbed them on a mica surface.

Using Atomic Force Microscopy (AFM) imaging, we analyzed

their contours and fitted them to the Worm-like Chain model.

When compared to dsRNA molecules of random sequence of

nucleotides and 50 % GC content, the AU-tracts molecules showed

a reduction in their persistence length, consistent with increased

flexibility. Our findings expose substantial differences between

sequence-induced bending in dsRNA and dsDNA, highlighting

that the nucleotide sequence can affect the physical properties of

these double-helices in a strikingly divergent manner.
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The impact of bisphenol A (BPA) on the prostate gland has

taken center stage, with a special focus placed on understanding

how BPA affects prostate physiopathology. Within the prostate,

5α-Reductase (EC 1.3.99.5) converts circulating testosterone into

dihydrotestosterone, the primary androgen responsible for the

development, maturation and functions of the prostate gland

and also implicated in the pathogenesis of prostatic diseases. In

this study, we evaluated the ability of lower doses of BPA to

induce alterations in 5α-R isozymes in the prostate of juvenile

rats exposed during developmental stage. Gestating Wistar rats

were treated s.c with either vehicle or BPA (2.4 and 10 µg/kg

b.w./day) from gestational day 12 to parturition. Then, male

pups were s.c treated from postnatal day 1 through day 21, when

they were euthanized and qRT-PCR, western blot and hormone

levels determination were performed. We found that BPA at dose

of 2.4 and 10 µg/kg b.w./day significantly decreased the mRNA

and protein levels of 5α-R2. However, neither 5α-R1 nor 5α-R3

was affected by this exposure. BPA also decreased plasma levels

of both testosterone and dihydrotestosterone. These data lend

support that low-dose BPA during fetal and neonatal prostate

development interfere with in situ androgen production in the

prostate gland of juvenile rats through the enzyme 5α-Reductase.
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Yen1 regulation prevents the premature cleavage
of DNA replication and recombination interme-
diates

159



par fondo.pdf

SEBBM Scientific Groups SEBBM19madrid

Lama, Tomás1; Hurtado, Vanesa1; Alonso, Paula1; González,
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Yen1/GEN1 is a conserved eukaryotic structure-selective endonu-

clease (SSE) that resolves Holliday junctions [1], a late recombina-

tion intermediate that covalently links sister chromatids or homolo-

gous chromosomes [2]. In S. cerevisiae, Yen1 functions are contro-

lled by subcellular localization, nuclease modulation and ubiquitin-

dependent protein degradation [3–5]. These three regulatory layers

act synergistically to delay Yen1 activation until the onset of anap-

hase. Previous work has demonstrated that temporal restriction of

SSE function is critical to ensure proper dynamics of DSB repair

by the homologous recombination machinery. In mitotic cells, regu-

lation of resolution allows cells to establish a hierarchy in pathway

choice for the disengagement of recombination intermediates, mi-

nimizing crossover formation between the recombining molecules.

Nevertheless, it is still unknown if the restraint of Yen1 activity

during the S and G2 phases is also important to prevent a toxic

processing of branched DNA replication and repair intermediates.

To identify if any physiological structures are particularly suscep-

tible to unscheduled Yen1 cleavage, we have taken advantage of a

mutant version of Yen1 that is fully active and nuclear throughout

the entire cell cycle (YEN1ON) to uncover novel genetic interac-

tions with key players in the maintenance of genome stability. Our

results point towards multiple physiological DNA structures that

could be targeted by prematurely activated Yen1, including - but

not limited to - early recombination or replication intermediates.

These findings could shed light on the origin of the tight regula-

tory strategy that safeguards chromosomal integrity from yeast to

human.
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PrimPol is the unique enzyme in human that makes DNA primers.

PrimPol has been shown to be required in vivo for DNA maintenan-

ce in the nucleus [1] and mitochondria [2]. Repriming by PrimPol

rescues replication forks stalled by lesions in the DNA template,

depletion of dNTPs or by chain-terminating nucleotides. Moreo-

ver, PrimPol acts as a translesion synthesis (TLS) polymerase in

vitro, being able to read some common lesions like 8-oxoG, or to

re-align the primer terminus ahead of unreadable lesions by using

sequence microhomologies. In the nucleus, PrimPol is likely regu-

lated by the stranded binding proteins, RPA, and the polymerase

d-interacting protein 2, PolDIP2 [3-5]. However, the interactions

scenario of PrimPol in the mitochondria is currently unknown. He-

re, we describe the capacity of the mitochondrial version of PolDIP2

to regulate both DNA binding and primase activity of PrimPol, as

well as the effect of the presence of mtSSB. Our results showed that

neither mtPolDIP2 nor mtSSB can be bound simultaneously with

PrimPol to a short ssDNA template, and they do not interfere in

the binding profile of PrimPol. However, both PolDIP2 and mtSSB

inhibited PrimPol primase activity in the long ssDNA template

from phage M13. Strikingly, the combined action of PrimPol as a

DNA primase and the mitochondrial Pol g as a DNA polymerase

was largely stimulated by the presence of PolDIP2.
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Asymmetric cell division generates cellular diversity while maintai-

ning self-renewing stem cell populations. Saccharomyces cerevisiae

generates two cells with a large difference in volume, imposing a

new scenario for transcription rate control. In contrast to symme-

trically dividing cells, budding yeast keeps the nTRs of its RNA

polymerases constant and increases mRNA stability. Although the

control on RNA pol II-transcription rate is achieved by controlling

the concentration of this enzyme, we propose a different strategy

for the control of RNA pol I-transcription rate. RNA pol I is in

charge of the transcription of ribosomal RNA and as DNA targets

are limiting, the enzyme transcribes at a rate dependent on the

template.

For this study we used a series of polyploidy strains of identical

genotype and two haploid mutants (∆cln3 and ∆whi5) known to

have different cell volumes but similar growth rates to the wild

type. Although polyploids showed an increasing nTR due to the

increase of templates to RNA pol I, the two haploid mutants also

changed the nTR, which is related to the plasticity of rDNA repeats

in number of copies. Our study focused on ∆cln3 revealed that rD-

NA copies increase over the course time of 200 generations after the

strain construction. This increase was parallel to an increase in the

nTR, assessed in low and high rDNA copy number cells. In addi-

tion, the recently model published by Kobayashi and Lida (2019),

which establishes a mechanism that counts and adjusts the number

of rDNA copies susceptible to recombination, was also confirmed.

Herein we show how in response to copy loss, the upstream activa-

ting factor for RNA pol I is released and represses the expression

of SIR2, allowing for rDNA recombination and increase in the copy

number.

We postulate that the control of global RNA pol I is due to changes

in substrate concentration and not in the levels of the polymera-

se itself. As nTR is constant with cell volume, the question still

remains on how ribostasis is maintained after division: through an

increase in rRNA stability or through a regulation of its processing.
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The Werner Syndrome (WS) is a rare heritable recessive disorder

caused by the loss of function in Werner protein (WRN), a member

of the RecQ helicases. Patients with WS display accelerated ageing

and the early onset of age-related diseases, included predisposition

to several types of cancer, with a higher prevalence of mesenchymal

malignancies (sarcomas) [1]. WRN is a nuclear protein associated

with DNA metabolisms such as replication, recombination, DNA

damage repair and telomere maintenance. However, WRN function

is not yet fully understood. Some DNA-related processes, such as

DNA repair and telomere maintenance, occur at the vicinity of the

inner face of the nuclear pore complex (NPC), and WRN protein

was found to interact, through its partner WRNIP1, to NUP107-

160 subcomplex of NPC [2] which is involved in a wide array of

functions, including transport, transcription, and DNA repair [3].

Recently it was shown that WRN binds directly to NDC1 [4], a

transmembrane protein responsible for the anchoring of nuclear

pore to the nuclear envelope [4,5]. Previously, using a conditional

small hairpin (sh)RNA system, we demonstrate that WRN deple-

tion results in downregulation of key metabolic enzymes G6PD and

IDH1, without altering its gene expression [6]. In examining cellular

processes responsible for triggering this change, we discovered an

attenuated protein biosynthesis as the probable cause of reduced

levels of these enzymes [7]. Here, for the first time, we are revealing

that WRN depletion induces nuclear retention of mRNA in HeLa

cells, include G6PD and IDH1 transcripts. Unexpected, Oligo(dT)

pulldown assays show that endogenous WRN interacts with mR-

NAs, and Co-IP assays have shown that WRN direct interact with

NXF1, the primary nuclear receptor for bulk or specific mRNAs

export [8]. Together, these findings indicate that WRN fulfils other

functions than DNA maintenance, which would be related to the

transport of specific subsets of mRNA that may require WRN, not

only for the rapid nuclear export process of these specific mRNAs

as an early DNA damage response but also for its translation, whe-

re its function is revealed by in vitro translation assays where WRN

is chemically blocked. Thus WRN silencing causes cytoplasmic ex-

haustion of mRNA with concomitant protein synthesis alteration

affecting cellular proteostasis, a hallmark of ageing.
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Rodŕıguez Navarro, Susana1

1Instituto de Biomedicina de Valencia/Unidad de Expresión
Génica y Metabolismo del RNA

Mog1 is a Ran-GTPase binding protein involved in protein import

to the nucleus (Oki & Nishimoto, 1998). Mog1 also regulates the

function of the cardiac sodium channel Nav1.5 that has been as-

sociated with Brugada syndrome, a cardiac disease (Kattygnarath

et al. 2011). Recently, it has been discovered that Mog1 regulates

mRNA transcription and mRNA export to the cytoplasm by mo-

dulating H2B monubiquitination on lysine 123 in yeasts or on its

homologue in mammals lysine 120, and H3 trimethylation on lysine

4 and lysine 79 on yeast. It has been suggested that this novel fun-

ction of Mog1 is independent of Ran-GTPase binding (Oliete-Calvo

et al. 2018). Moreover, 2-H experiments revealed an interaction of

Mog1 with Shg1, a subunit of the methylation complex COMPASS,

between its residues 114 and 154 suggesting a physical interaction

between them. The structure of yeast and human Mog1 has been

solved showing a long loop and an exposed tryptophan (W145) in

the region suggested for the Mog1-Shg1 interaction.

In this poster, we present some advances in the characterization

of Mog1 and its functional interaction with the H3me3 machinery

in yeast cells. A Mog1 mutant for W145 residue has been inves-

tigated, since it could be informative of Mog1 role in epigenetic

regulation, specially, in H3me3 patterns. This mutant strain and

other lacking Mog1 have been also used for phenotypic analysis by

evaluating their growth compared to wild strains. In addition, dou-

ble mutant strains lacking Mog1 and Set1, another subunit of the

COMPASS complex, have been created to analyse additive effects

of the absence of Mog1. On the other hand, it is also interesting to

asses if Mog1 affects H2B monoubiquitination and H3 trimethyla-

tion by interacting physically with them. For that, H2B-Mog1 and

H3-Mog1 co-precipitations have been performed.
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Sus1 (or Eny2 in mammals) is a small (12 KD), highly conserved

nuclear protein not only implicated in mRNA export from the nu-

cleus to the cytoplasm forming part of the TREX-2 complex, but

also in other functions like histone modifications composing the

SAGA histoneacetyltransferase module, so it has been considered

a protein that integrates mRNA transcription with mRNA nuclear

export [1]. Moreover, Sus1 deletion in yeast produces lack in DUB

activity and defects in mRNA exportation. In mammals, Eny2 is

ubiquitously expressed in tissues, although its role is less known

and the functional studies in this model are little. For instance,

Eny2 has been related with regulation in islet endocrine cells [2]

and its deregulation or deregulation of proteins that interact with

it have been related with neurodegenerative diseases like spiroce-

rebellar ataxia 7 [3] or cancer [4]. One of the cell types where the

protein is more expressed is neurons. To study the role of Eny2 in

neurons, we used the PC12 cell line, which produces a neuron-like

phenotype when it is treated with Neuron Growth Factor (NGF).

We have performed an Eny2 gene silencing with iRNA and we con-

firmed the knockdown measuring the levels of mRNA and protein
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by semiquantitative rtPCR and Western Blot, respectively. Mo-

reover, we have studied the morphological and molecular changes

produced in the absence of the protein, as well as the differential

expression during the development of the neuron-like phenotype in

PC12 cells.
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Non-coding RNAs are functional RNA molecules that are not trans-

lated into proteins. MicroRNAs (miRNAs) are small non-coding

RNAs that are powerful regulators of gene expression by transcript

degradation or translational repression. In the context of metabo-

lic diseases, specific miRNAs have been reported to regulate adi-

pocyte differentiation (miR-17, -22, -103, or -224) and angiogenesis

(miR-130a or -378a) in adipose tissue. miR-126, miR-132, miR-146,

miR-155 and miR-221 are relevant in the inflammatory process.

Overexpression of let-7 results in insulin resistance and impaired

glucose tolerance, whereas antimiR-103/107 is being studied as a

treatment for type 2 diabetes and non-alcoholic fatty liver disease.

Extracellular miRNAs can also be found in plasma. Some of them

are in the forms of protein complexes, including Ago-2 or HDL,

but many circulating miRNAs are enveloped in microvesicles, es-

pecially exosomes. They can reach other tissues and play a role in

the communication among cells, and can be used as early biomar-

kers of disease. On the other hand, miRNAs transfer through the

placenta and directly regulate fetal gene expression.

In the last years, exogenous plant miRNAs have been found in hu-

man serum and animal organs, and some of them can potentially

regulate the expression of important metabolic genes. It has been

proposed that the beneficial effects of some foods might be media-

ted, at least in part, by these exogenous miRNAs.

Finally, a gut microbiota–miRNAs-disease axis has been suggested.

Fecal miRNAs from the host could regulate mRNA expression of

gut bacteria, affect microbiota composition and the production of

specific postbiotics (i.e., SCFA). This finding opens the door to use

the oral administration of synthetic miRNA mimics to manipulate

the microbiome for the treatment of disease. But it can not be dis-

carded that bacterial miRNAs might also affect host metabolism

by targeting human mRNAs.
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Traditionally, the study of obesity has targeted white adipose

tissue (WAT) as the key organ in the apparition and development

of the disease. As fat storage demand increases, a set of changes

in both the biology and structure of the adipocyte are triggered,

leading to a reduced functionality of the tissue. Losing the storage

ability involves ectopic deposition of triglycerides, exerting lipo-

toxic effects through strongly related physiopathological processes

such as fibrosis, inflammation, oxidative stress or reticulum stress,

among others. In addition, in the last 10 years we are observing

a spike in the efforts to understand brown adipose tissue (BAT)

biology, due to its potential use as an anti-obesity therapy. Unfor-

tunately, both its activity and mass are reduced in obesity.

In this tale of two fats, our first main character is WAT. In

this background, our group is focused in the study of the key

role of oxidative stress in the development of the disease. We

have described how in initial stages of obesity, free radicals are

necessary for a healthy adipose tissue expansion while, when a

marked obesity is stablished, oxidative stress has a pivotal role

maintaining the pathological state.

The transition from that initial stage to a marked obesity with

metabolic consequences shows strong interindividual variability,

probably related to the expansion ability of the WAT ability. This

allows that certain morbid obese patients with an extraordinary

expansion capacity, exhibit an anomalous healthy phenotype

from the metabolic point of view. We are currently searching

for differential markers between the two obese populations at a

genetic, transcriptomic and metabolic point of view.

Our second main character in this tale is BAT. We have described

that most processes that alter WAT in obesity are also present in

BAT, potentially impeding the thermogenic activity. Since it has

been described that BAT mass is diminished in obese patients, we

are now analyzing the effects of the individual pathological proces-

ses in the differentiation and proliferation of brown preadipocytes.
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Myeloid p38MAPKs as key mediators of BAT
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Obesity is a metabolic disorder affecting multiple tissues and the

associated inflammation in them is one of the main aspects con-

tributing to the development of organ dysfunction. The family of

p38MAPKs are one of the principal signaling pathways implica-

ted in inflammatory response, function and cytokine production in

macrophages. Although the crosstalk between white adipose tissue

and macrophages has been deeply studied in obesity, little is known

about this interaction in other adipose depots. Brown adipose tis-

sue (BAT) is a potential therapeutic target for obesity because of

its capacity to burn fat during thermogenesis, thus increasing the

energy expenditure. M1 (pro-inflammatory or classically activated)

and M2 (anti-inflammatory or alternatively activated) macropha-

ges are important for the control of BAT thermogenic activity, by

blocking or promoting it, respectively. Using a mouse model lacking

the main upstream activators of p38MAPKs, MKK3 and MKK6,

in the myeloid linage (MKK3/6Lyzs−KO), we found that p38 path-

way is crucial for M2, but not for M1 macrophage polarization. Mo-

reover, MKK3/6Lyzs−KO mice are more sensitive to high-fat diet

(HFD)-induced obesity as they have increased weight gain and are

more insulin-resistant. This is associated with less energy expen-

diture and BAT thermogenic activity in MKK3/6Lyzs−KO mice.

Accordingly with this, we found there is a significant depletion of

M2 macrophage population in BAT from these mice. All this data

suggest the crucial role of myeloid p38MAPKs in the protection

against obesity and in the control of BAT thermogenesis.
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Food intake and whole-body energy balance are regulated by the

brain through a sophisticated neuronal network located mostly in

the hypothalamus. In particular, the hypothalamic arcuate nucleus

(ARC) is a fundamental sensor for the hormones and nutrients that

inform about the energy state of the organism. The ARC contains

two populations of neurons with opposite functions: anorexigenic

proopiomelanocortin (POMC)-expressing neurons and orexigenic

Agouti-related protein (AgRP)-expressing neurons. Activation of

AgRP neurons leads to an increase in food intake and a decrease in

energy expenditure [1,2]. It has been suggested that lipid metabo-

lism in the ARC plays an important role in the central control of

whole-body energy balance. Yet it is unclear whether lipid metabo-

lism regulates the activity of AgRP neurons specifically. To answer

this question, we studied mutant mice lacking carnitine palmitoyl-

transferase 1A (CPT1A) specifically in AgRP neurons. CPT1A re-

gulates the rate-limiting step in the mitochondrial oxidation of fatty

acids (FAs) and therefore plays a central role in the metabolism of

lipids [3]. The results of our research demonstrate that the dele-

tion of Cpt1a in AgRP neurons: 1) reduces body weight without

affecting food consumption. 2) increases energy expenditure and

the activity of brown adipose tissue (BAT). 3) decreases white and

brown adiposity and increases the expression of genes involved in

lipolysis, in BAT. 4) At the molecular level, it reduces the axonal

protrusion in AgRP neurons thus affecting the synapse function.

Altogether, our results suggest that CPT1A and FAs oxidation in

AgRP neurons impact peripheral energy balance without affecting

food intake and highlight this pathway as a possible target for the-

rapeutic strategies to decrease body weight.
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Changes in gut microbiota (GM) could contribute to the develop-

ment of pathologies such as obesity. GM preservation arises as a

promising tool to prevent/treat obesity. Fecal transplantation (FT)

has been successful in different disorders, although there is no expe-

rience in autologous transplantation (AFT). The aim of this study

was to investigate if FT (heterologous and AFT) potentiates the ef-

fects of caloric restriction (CR) on body weight gain and adiposity

in obese mice. Thus, 42 male mice (C57BL/6J) were randomized

into the following groups:

Control: chow diet

HFD: high fat diet

CR: 12 weeks on HFD and 6 weeks under CR (-25 % of daily calo-

ries). Mice received water by oral gavage at weeks 17 and 18 (once

per week).

HFT: similar to CR. FT was carried out with feces from con-

trols (weeks 17 & 18, once per week).

AFT: similar to CR with administration of their own feces before

developing obesity (weeks 17 & 18, once per week).

All mice were sacrificed after 18 weeks. Blood/organs/tissues were

collected for analysis. A 16s rRNA gene deep sequencing of feces

was performed at several time points.

HFD reduced gut bacterial richness. FT, and especially AFT, in-

creased bacterial richness (p<0.05). The increased body weight gain

induced by the HFD (p<0.0001 vs. control) was lower after the

CR (p<0.01 vs. control), being this reduction more potent in FT

(p<0.05 HFT vs. control; p=0.04 AFT vs. CR). No differences were

observed among AFT and controls at the end of the experiment.

AFT mice also showed a significant lower feed efficiency (p<0.05 vs.

HFD & CR). A similar pattern was observed in visceral fat weight,

especially in mesenteric (p<0.001 AFT vs. HFD) and retroperito-

neal depots (p<0.05 AFT vs. HFD and p<0.05 vs. CR). Mesenteric

ATGL and CGI58 mRNA levels were significantly increased in AFT

mice. An increase in the expression of HSL and PLIN1 was observed

in both FT mice (p<0.05). CR significantly decreased liver weight,

transaminases, bacterial translocation (sCD14 and LBP) and IL-6

plasma levels. FT did not potentiate such effects.
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To sum up, AFT potentiates the effects of CR on body weight

and adiposity by a reduction of feed efficiency and increased li-

polysis and represents a promising strategy for treating obesity,

especially in those who fail to reduce body weight with just a hy-

pocaloric diet.
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- Villanueva-Millán MJ, Pérez-Matute P, Oteo JA. Gut microbiota:

a key player in health and disease. A review focused on obesity. J

Physiol Biochem. 2015 Sep;71(3):509-25.

- Zhou D, Pan Q, Shen F, Cao HX, Ding WJ, Chen YW, Fan JG.

Total fecal microbiota transplantation alleviates high-fat diet-induced

steatohepatitis in mice via beneficial regulation of gut microbiota. Sci

Rep. 2017 May 8;7(1):1529

G17-06-OS

Neonatal Resveratrol and Nicotinamide Riboside
Supplementations Sex-dependently Affect Beige
Transcriptional Programming of Preadipocytes
in Mouse Adipose Tissue towards Beige Adipo-
genesis
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Nutritional programming of the thermogenic and fuel oxidation

capacity of white adipose tissue (WAT) through dietary interven-

tions in early life is a potential strategy to enhance future metabolic

health. We previously showed that mild neonatal supplementations

with the polyphenol resveratrol (RSV) and the vitamin B3 form

nicotinamide riboside (NR) have sex-dependent, long-term effects

on the thermogenic/oxidative phenotype of WAT of mice in adult-

hood, enhancing this phenotype selectively in male animals. He-

re, we tested the hypothesis that these dietary interventions may

impact the commitment of progenitor cells resident in the deve-

loping WAT towards brown-like (beige) adipogenesis. NMRI mice

received orally from postnatal day 2 to 20 (P2-20) a mild dose of

RSV or NR, in independent experiments; control littermates recei-

ved the vehicle. Sex-separated primary cultures were established

at P35 from the stromovascular fraction of inguinal WAT (iWAT)

and of brown adipose tissue (BAT). Expression of genes related to

thermogenesis and oxidative metabolism was assessed in the diffe-

rentiated cultures, and in vivo in the iWAT depot of young (P35)

animals. Neonatal RSV and NR treatments had little impact on

the animals’ growth during early postnatal life and the expression

of thermogenesis- and oxidative metabolism-related genes in the

iWAT depot of young mice. However, the expression of brown/beige

adipocyte marker genes was upregulated in the iWAT primary cul-

tures from RSV supplemented and NR supplemented male mice,

and downregulated in those from supplemented female mice, as

compared to cultures derived from sex-matched control litterma-

tes. RSV supplementation had similar sex-dependent effects on the

expression of thermogenesis-related genes in the BAT primary cul-

tures. A link between the sex-dependent short-term effects of neo-

natal RSV and NR supplementations on primary iWAT preadi-

pocyte differentiation observed herein and their previously repor-

ted sex-dependent long-term effects on the thermogenic/oxidative

capacity of adult iWAT is suggested. The results provide proof-of-

concept that the fate of preadipocytes resident in WAT of young

animals towards the beige adipogenesis transcriptional program can

be modulated by specific food bioactives / micronutrients received

in early postnatal life.
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Metabolic flexibility describes the ability of an organism to

respond or adapt according to changes in metabolic or energy

demands. Skeletal muscle plays a crucial role in energy metabo-

lism, and therefore, has a deep impact in metabolic flexibility. In

skeletal muscle, metabolic flexibility implies a good fuel selection

either in the transition from fed to fasting state, switching from

carbohydrate to lipid oxidation, or the transition from fasting to

insulin stimulation, switching from lipid to carbohydrate oxida-

tion. In this regard, several studies have shown that metabolic

inflexibility in skeletal muscle is a key feature of insulin resistance

and type 2 diabetes. Mitochondria are key organelles involved

in metabolism and metabolic adaptation and therefore, they

may have a prominent role in metabolic flexibility. Mitofusin 2

(Mfn2), a mitochondrial dynamics protein, is decreased in skeletal

muscle of obese and type 2 diabetic subjects, and is essential

for normal glucose homeostasis and healthy aging in mice by

controlling mitochondrial function and quality in muscle. Here

we demonstrate that Mfn2 determines whole-body metabolic

flexibility by controlling mitochondrial plasticity in skeletal mus-

cle. Mfn2 protein expression is increased during fasting and it is

necessary for the metabolic and mitochondrial changes induced by

fasting. Hence, studies in in muscle-specific Mfn2 KO mice and

Mfn2 KD myotubes demonstrate that Mfn2 is crucial in fasting-

induced mitochondrial elongation, increase in fatty acid-driven

mitochondrial respiration, and metabolic switching from glucose

to lipid oxidation. These results strongly suggest that Mfn2 is

an important factor in insulin resistance and type 2 diabetes by

controlling metabolic flexibility in skeletal muscle.

G17-08-P99
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Chronic hyperglycaemia is a main player in the pathogenesis of

diabetic kidney disease. Cocoa possesses anti-diabetic activity by

lowering glucose levels, among other properties, although the bene-

ficial effects of this food on glucose homeostasis in the renal cortex

and the underlying molecular mechanisms remain unclear. The aim

of this work was to study the potential anti-diabetic properties of

cocoa on insulin signalling, glucose transporters and gluconeogenic

enzymes in the renal cortex of Zucker Diabetic Fatty (ZDF) rats.

Male ZDF rats were fed for 10 weeks a control or cocoa-rich diet

(10 %), and Zucker Lean animals received the control diet. ZDF

rats fed with cocoa (ZDF-Co) showed reduced body weight gain,

glucose and insulin levels, ameliorated glucose intolerance, insulin
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resistance and morphological alterations in the renal cortex.

Likewise, cocoa intake alleviated insulin resistance by reverting

decreased tyrosine-phosphorylated-insulin receptor levels and by

averting the inactivation of glycogen synthase kinase-3/glycogen

synthase pathway in the renal cortex of ZDF rats. Antihypergly-

caemic effect of cocoa also seemed to be facilitated by the reduction

of glucose-6-phosphatase, phosphoenolpyruvate-carboxykinase,

sodium-glucose-co-transporter-2, and glucose-transporter-2 le-

vels in the renal cortex of ZDF rats. These results prove that

a cocoa-enriched diet ameliorates the renal damage through its

contribution to maintain the glucose homeostasis in type 2 diabetic

ZDF rats.
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The application of plant extracts for therapeutic purposes has been

used in traditional medicine since the plants are a source of a great

variety of chemical compounds that possess biological activity.

Actually, the effect of these extracts on diseases such as cancer is

being widely studied. Colorectal adenocarcinoma is one of the main

causes of cancer related to death and the second most prevalent

carcinoma in Western countries. The aim of this work is to study

the possible effect of two fenugreek (Trigonella foenum graecum)

protein hydrolysates on treatment and progression of colorectal

cancer. Fenugreek proteins from seeds were hydrolysed by using

two enzymes separately, which are named Purafect and Esperase,

and were then tested on differentiated and undifferentiated human

colonic adenocarcinoma Caco2/TC7 cells. Both hydrolysates did

not affect the growth of differentiated cells, while they caused a

decrease in undifferentiated cell proliferation by early apoptosis

and cell cycle arrest in phase G1. This was triggered by a mito-

chondrial membrane permeabilization, cytochrome C release to

cytoplasm, and caspase-3 activation. In addition, the hydrolysates

of fenugreek proteins displayed antioxidant activity since they

reduce the intracellular levels of ROS. These findings suggest that

fenugreek protein hydrolysates could be used as nutraceutical

molecules in colorectal cancer treatment.
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It has been previously shown that cocoa supplementation improves

glucose metabolism in Zucker diabetic fatty (ZDF) rats. The aim

of the present study was to investigate the effect of cocoa intake

on gut microbiota and the potential association of these modifi-

cations with the improvement of metabolic variables in ZDF rats.

Diabetic animals received a diet supplemented with 10 % cocoa

powder (ZDF-Co) for 10 weeks and faeces were analysed for micro-

bial composition and short-chain fatty acids and lactate levels in

comparison with Zucker lean (ZL) and diabetic controls (ZDF-C)

rats. Cocoa intake recovers the microbial dysbiosis characteristic of

ZDF animals. Particularly, ZDF-C rats showed an increase in the

amount of lactate-producing bacteria that was driven primarily by

Enterococcus and Lactobacillus genera and a reduction in the rela-

tive amount of propionate-producing bacteria that was reproduced

for Akkermansia genus. Accordingly, lactate levels were increased

whereas propionate levels were significantly decreased. Cocoa treat-

ment partly prevented both the increased lactate-producing bacte-

ria and lactate levels in the faeces of ZDF-C animals. Moreover, a

strong positive association was found among the relative abundance

of Enterococcus and Lactobacillus genera and the increase in body

weight, glycaemia, insulinaemia and glycosylated haemoglobin sho-

wed by diabetic animals. These findings demonstrate that cocoa

intake modifies intestinal bacteria composition towards a healthier

microbial profile in diabetic animals and suggest that these changes

could be associated with the improved glucose homeostasis induced

by cocoa in ZDF rats.
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The aim of the current investigation was to identify miRNAs putati-

vely involved in the interindividual differential responses to weight

loss treatments. Reverse-transcripted mRNA isolated from white

blood cells (WBCs) of a subpopulation from the RESMENA study

(low-responders (LR) and high-responders (HR) to the weight-loss

dietary treatment) was hybridized in a HumanHT-12 v4 Expres-

sion BeadChip kit. Moreover, miRNAs from the same cells were

sequenced by miRNA-Seq. A bioinformatic prediction of putative

target genes of the selected miRNAs was performed. THP-1 cells

were transfected with either 20/40 nM of miR-548q/miR-1185-1

mimics. Particular 3’-UTR binding regions of GSK3B were clo-

ned in the pmiR-GLO Dual-Luciferase miRNA Target Expression

Vector downstream of the firefly luciferase gene. HEK-293T cells

were co-transfected with either 0.25 µg of empty pmiR-GLO or

pmiR-GLO-548q-3’-UTR/pmiR-GLO-1185-1-3’-UTR and 7.5 pmol

of miR-548q/miR-1185-1 mimics. miR-548q and miR-1185-1 were

overexpressed in HR, both in the expression microarray and in the

miRNA-Seq. GSK3B was a putative target gene for miR-548q and

miR-1185-1 and was downregulated in HR. miR-1185-1 bound to

the 3’-UTR region of GSK3B and inhibited the expression of this

gene when transfected at doses of 20 and 40 nM. miR-548q also

repressed the expression of GSK3B at a dose of 40 nM. Summing

up, miR-548q and miR-1185-1 levels in WBCs are related to the

response to weight-loss diets and could regulate the expression of

the proinflammatory gene GSK3B.
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N-acetylglucosamine (NAGA) is the backbone amino sugar from

chitin, the most abundant polymer in nature after cellulose. The

yeast Yarrowia lipolytica uses NAGA as carbon source and its cata-

bolism requires the coordinated expression of 4 genes (NAG genes)

codifying a transporter (NGT1 ), a kinase (NAG5 ), a deacetylase

(NAG2 ) and a deaminase (NAG1 ). Transcription of these genes is

elevated during growth in NAGA but very low during growth in

glucose. Disruption of the gene YlNAG5 causes not only inability

to grow in NAGA but also increases the transcription of the NAG

genes during growth in glucose. A possible explanation for this

behaviour is that the YlNag5 protein has two functions: one as ki-

nase, the other as transcriptional regulator, i.e. it is a moonlighting

protein. To test this hypothesis we have expressed several heterolo-

gous NAGA kinases or modified versions of the YlNag5 protein in

an Ylnag5 mutant and examined if they complemented both fun-

ctions. Expression of these proteins was checked by western blot.

Kinase activity was measured and transcription state of the genes

was assessed by determining the enzymatic activity of YlNag1. We

found that proteins with similar kinase activity behaved differently

in their role as transcriptional regulator thus showing that these

functions may be separated. We have begun a search for proteins

that could interact with YlNag5 to control transcription of NAG

genes.

The possibility that the transcriptional deregulation of the NAG

genes were triggered by NAGA accumulation in the mutant was

also addressed. Chitin hydrolysis, which takes place outside the

cell, would be the source of NAGA in this case. We found that in

a double mutant Ylnag5 ngt1 that cannot internalize NAGA, the

deaminase activity is high in glucose grown yeast.

Our results support the idea that YlNag5 is a moonlighting protein

with a metabolic and a regulatory role in the transcription of the

NAG genes.
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Taste 2 receptors (TAS2R) are a family of cell surface receptors

that respond to bitter tastants. The finding that they are expres-

sed not only in the tongue, but also in non-gustatory tissues such as

the gastrointestinal tract, generated the idea of an additional role

not only related to the oral sense of taste. Among their natural li-

gands TAS2R are selectively recognized by flavanols. In this study,

we evaluated the gene expression at different locations of the gas-

trointestinal tract of two putative targets for flavanols: TAS2R14

and TAS2R39, in rat and pig. We also checked their sensitivity to

flavanol treatment. To do so, we assayed their mRNA expression

with real time PCR in tongue, duodenum, ileum and colon of Wis-

tar female rats and Sus scrofa domesticus. TAS2R39 in pig showed

a higher abundance in duodenum followed by colon. In duodenum,

a 30 minutes treatment with catechin did not modify its expres-

sion. In rat, TAS2R39 was undetectable. Conversely, TAS2R14 in

rat was found significantly more expressed in ileum, with an ex-

pression there even higher than in tongue.

Our observations that the relative abundance of two TAS2R mem-

bers differs between pig and rat support the need to clarify the

different profile of TAS2Rs in different species before extrapolating

results from animal models for human use.

This work has been supported by AGL2017-83477-R from the

Ministerio de Ciencia, Innovación y Universidades.
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Obesity has become an enormous world health problem and it is

necessary to search for new strategies to reduce its incidence. A

well-known target for therapeutic interventions is the hypothala-

mus, especially the ventromedial hypothalamus (VMH), because it

is a critical nucleus for homeostatic regulation of energy metabolism

in the central nervous system [1]. However, the exact molecular me-

chanism by which the VMH regulates energy homeostasis are still

unclear. In the recent years, several genetic models targeting the

VMH have revealed the importance of neurons expressing the ste-

roidogenic factor 1 (SF1), a transcriptional regulator for different

genes related to sex determination, reproduction and metabolism

via binding to their promoters. For instance, deletion of this fac-

tor in the VMH causes increased body weight in mice. Carnitine

palmitoyltransferase 1A (CPT1A), a key enzyme in fatty acid oxi-

dation (FAO), has been previously proposed as a crucial mediator

of energy balance regulation in the VMH. In fact, expression of a

permanently active from of CPT1A in the VMH triggered hyperp-

hagia and augmented body weight in rats [2]. However, the role of

CPT1A specifically in SF1 neurons remains unknown. To examine

the effect of CPT1A in the VMH, we have generated a mouse mo-

del lacking CPT1A specifically SF1 neurons (Cpt1aSF1−/−). Based

on the aforementioned results, here we hypothesized that deleting

CPT1A in SF1 neurons will decrease body weight and food inta-

ke. Our data show that Cpt1aSF1−/− male mice feeded with high

fat diet (HFD) display an alteration in glucose homeostasis and in

thermogenic activity. However, body weight and food intake were

similar between Cpt1aSF1−/− and control mice. Taken together,

these results suggest that CPT1A in SF1 neurons might play a role

in the control of energy balance control and glucose homeostasis,

specifically in the context of HFD. Our results also suggest that

the inhibition of CPT1A in VMH could be a potential therapy for

the treatment of obesity and diabetes, due to the observed impro-

vement of glycemia and the increase of energy expenditure.
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The obesity epidemic and its associated comorbidities are increa-

sing worldwide. Brown adipose tissue (BAT) utilizes fatty acids

(FAs) to regulate energy expenditure by thermogenesis; therefo-

re increasing BAT’s thermogenic power is a potential therapeutic

approach to treat obesity. FA oxidation is regulated by carniti-

ne palmitoyltransferase 1A (CPT1A), which catalyses the trans-

port of FAs into the mitochondria. Previous results show that ex-

pression of a constitutively-active form of CPT1A (CPT1AM) in

brown adipocytes in culture increases their thermogenesis [1]. He-

re, we aim to validate a method to generate functional CPT1AM-

expressing adipocytes able to improve the obese phenotype of mice

after their transplantation [2,3]. Adipose tissue-derived mesenchy-

mal stem cells (Ad-MSCs) were isolated from mice, transduced

with a CPT1AM-lentivirus, and differentiated into thermogenic

adipocytes to be later transplanted into an obese mice. Ad-MSCs

isolated from white adipose tissue (WAT) from young and lean mice

and also from HFD-induced obese mice expressed the MSCs-specific

membrane markers CD105+, CD90+ and CD73+ and were success-

fully differentiated in vitro into 3 lineages: 1) adipocytes; 2) osteo-

blasts and 3) chondrocytes. Ad-MSCs differentiated into adipocy-

tes and treated with the b3-adrenergic receptor agonist CL-316,243

expressed beige adipocytes-specific markers such as Tmem26 and

Ucp1. Furthermore, lentivirus-mediated CPT1AM-expressing Ad-

MSCs were correctly differentiated into adipocytes. Our results va-

lidate a method to generate functional CPT1AM-expressing adi-

pocytes from Ad-MSCs. Next steps include their transplantation

into obese recipient mice to increase FAs oxidation and thus poten-

tially reverse obesity.
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1Facultat de Farmàcia i Ciències de l’Alimentació, (INSA-UB),
Universitat de Barcelona; APC-Europe/Departament de
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Senescence is characterized by a raised inflammatory state (inflam-

maging) that impairs the immune response to infections and re-

duces the efficiency of vaccination. Dietary supplementation with

spray-dried animal plasma (SDP) modulates the mucosal immu-

ne response in different inflammatory models [1,2,3]. The aim of

this work was to analyse the effects of SDP supplementation on

nasal vaccination with Staphylococcus aureus enterotoxin B (SEB)

in aged mice. Experiments were performed in 2 month-old (young)

and 6 month-old (senescent) male SAMP8 mice fed control or SDP

(8 %) diets for 4 months. Mice received nasal doses of 2.5 µg of

SEB (vaccinated group) or vehicle (control) every 12 days (3 ti-

mes). Fifteen days after the last dose, mice were challenged with

an intraperitoneal administration of SEB and LPS (10 µg and 75

µg, respectively) to induce a lethal shock. Immunoglobulines were

determined in Intestinal and broncho-alveolar fluid. Jejunum muco-

sa and lung tissue were obtained to analyze cytokine expression by

RT-PCR. Vaccination did not modify the intestinal and broncho-

alveolar fluid concentration of total IgA, but increased the titers

of anti-SEB IgA in both fluids (P<0.05). After lethal shock, all

immunized aged mice that were supplemented with SDP survived,

while only 66 % of the control mice survived (P<0.05). Moreover,

after lethal challenge, aged mice increased the expression of proin-

flammatory cytokines (Il-6, Tnf-α and Il-1β) in jejunum and lung

tissue (P<0.05), which were partially reduced by SDP supplemen-

tation (P<0.05). SDP improved the protection of vaccination in

senescent mice by modulating the mucosal immune response.
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-[1] Miró et al., (2017). Nutrients. 9 (12). pii: E1346.
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bolism?
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Pleiotrophin (PTN) is a heparin-binding growth factor involved in

regulation of cell growth and angiogenesis. Recently we have shown

that PTN also modulates thermogenesis and adipose tissue plas-

ticity. However, the role of this cytokine in hepatic metabolism is

completely unknown.

Methods: To characterize whether pleiotrophin plays a role in the

metabolism of the liver, we used a mouse model in which pleiotrop-

hin (Ptn−/−-KO) has been deleted and its corresponding controls

(Ptn+/+-WT ). Glucose and lipid metabolism were studied inclu-

ding liver weight, lipid content, and glucose tolerance, as well as

gene expression of membrane transporters and key enzymes of glu-

cose and lipid metabolic pathways in mice at 3, 6, 12 and 15 months

of age.

Results: KO mice were smaller, present glucose intolerance and lo-

wer circulating triglycerides (TG) than the WT animals. Both liver

weight and total lipid content were significantly lower than in their

corresponding controls. On the other hand, in WT mice, aging was

accompanied by an increase in hepatic lipogenesis, while deletion of
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Ptn produces a marked reduction in the expression of all enzymes

involved in fatty acid synthesis and esterification, which could be

related with the reduce TG content in the liver of these animals. In

addition, the expression of AQP 9 was clearly diminished in KO, a

fact that could suggest a lower uptake of glycerol in these animals

than in the WT mice.

Although, no significant changes were found in mRNA levels of

most of the enzymes of glycolysis and gluconeogenesis, their enzy-

matic activity indicates that gluconeogenesis is significantly enhan-

ced in KO mice with aging, which correlates with the glucose into-

lerance of these animals.

These results are the first ones suggesting that PTN may be in-

volved in the hepatic homeostasis, which postulates pleiotrophin

and/or its signalling pathway as a potential therapeutic target for

the treatment of several metabolic disorders such as dyslipidaemia

or NAFLD.
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Obesity is one of the most prevalent causes of disease in western

civilization. It is the result of an imbalance between energy intake

and energy expenditure. One condition related with the presence

of obesity is oxidative stress. This complication is associated with

cardiovascular diseases and type 2 diabetes development. Oxida-

tive stress appears as a result of an alteration in reactive oxygen

species (ROS) homeostasis. One of the major producers of ROS in

the organism are NADPH oxidases, also known as NOXs. From this

family, Nox5 is the most recently discovered member, and since it

is not expressed in mice, it has been poorly characterized to date.

Our objective was to determine the role of the enzyme Nox5 in a

high-fat diet-induced obesity mouse model. For that purpose, we

used an endothelial specific knock-in mice model for Nox5 (NC).

Four groups were employed: wild type (WT) and NC mice fed a

control diet, and WT and NC mice fed a high-fat diet. Results

showed a possible implication of endothelial Nox5 in body weight

gain and insulin signalling regulation. High-fat diet fed NC mice,

presented significantly lower body weight than control diet fed ani-

mals. They also showed lower blood glucose levels than WT mice

fed a high-fat diet. In addition, while Nox5 expression remained

unaltered, we observed an increase of caveolin 1 (Cav1) mRNA le-

vels in adipose tissue. This suggest an implication of Nox5 in body

weight control and the existence of an association between Nox5

and Cav1 in regard to the control of glucose levels in blood.
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Exercise training has multiple health benefits, including many

related to body weight, appetite control and glucose homeostasis.

As a result, exercise is the best therapy to fight the current world-

wide obesity epidemic. Nonetheless, the molecular mechanisms

that mediate and integrate these beneficial effects are poorly

understood.

Within the arcuate (ARC) nucleus of the hypothalamus, the me-

lanocortin system is at the intersection between metabolic signals

(nutrients and hormones) and the neural pathways governing

energy homeostasis. Specifically, orexigenic neurons expressing

Agouti-related protein (AgRP neurons) are activated upon star-

vation to stimulate hunger and energy conservation. The activity

of these fascinating neurons changes in response to dynamic

variations in the metabolic state, including those occurring during

exercise. However, the potential role of AgRP neurons in mediating

exercise capacity has not been evaluated before. In addition, the

mechanisms underlying nutrient and hormonal sensing in AgRP

neurons are still unclear.

To address these questions, here we use a mutant mouse model

lacking carnitine palmitoyltransferase 1A (CPT1A) specifically

in AgRP neurons (Cpt1aAgRP-/- mice). CPT1A regulates the

rate-limiting step in the mitochondrial oxidation of fatty acids

(FAs), and it has been previously suggested to play a role in

hypothalamic control of energy balance. To evaluate endurance

and strength in Cpt1aAgRP-/- mice, we performed a treadmill

exhaustion test and a grip strength assay. Our results show that

deletion of Cpt1a in AgRP neurons causes an increase in the time

spent running on the treadmill (enhanced endurance), yet muscle

strength and mass is lower in Cpt1aAgRP-/- mice than in control

littermates. In addition, qPCR analyses of tibialis anterior muscle

revealed that mice lacking Cpt1a in AgRP neurons showed a

muscle fiber switch towards oxidative-type fibers, which provides

a possible explanation for their enhanced resistance to fatigue.

Altogether, our results suggest that CPT1A and FAs oxidation

in AgRP neurons is necessary to regulate exercise performance,

muscle mass and muscle strength. Future studies would clarify

the role of CPT1A and AgRP neurons in the beneficial effects of

exercise on muscle function and metabolic health.
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Oxidative stress associated to mitochondrial dysfunction in adi-

pose tissue has been proposed as a key factor underlying insulin

resistance and Metabolic Syndrome (MetS) [1-3]. In addition, sex

hormones have been reported to modulate adipose tissue function.

To gain insight into the role of estrogen in mitochondrial function

and oxidative stress and its contribution to MetS, we performed

an in vivo study with ZDF (fa/fa) female rats. Animals were di-

vided in three groups: SHAM (sham-operated), OVA (ovariecto-

mized) and OVA+E2 (ovariectomized with estradiolreplacement).

At week 15 of age, rats were euthanized and circulating levels of

glucose and insulin were assessed. Expression levels of OXPHOS

proteins, COX and SOD activities, as well as oxidative stress mar-

kers such as carbonyl content and lipid damage (HNE-adducts) we-

re determined in gonadal white adipose tissue (gWAT). Adipose-

derived mitochondria were isolated by centrifugation and oxygen

consumption rate was analyzed. Our results showed that ovariec-

tomy improved fasting glycemia and HOMA-IR index. Mitochon-

dria from gWAT of OVA rats showed a higher respiration rate than

that of SHAM or OVA+E2 groups. Furthermore, these differences

between OVA and OVA+E2 were paralleled by OXPHOS protein

levels, COX and SOD activities, showing a higher mitochondrial

capacity in OVA rats.Altogether, in our diabetic obese rat mo-

del,ovariectomyimproved mitochondrial function in gWAT as well

as systemic glycemic control. Although estrogen have shown to play

a preventive or protective role in other models of obesity, our re-

sults are in accordance with studies showing a worst prognosis in

diabetic obese women compared to men.
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Pre-menopausal women are at a lower risk of dying from cardiovas-

cular diseases compared to age-matched men, with this protective

effect attributed to estrogen [1]. However, diabetic obese women

are at higher risk than men [2], suggesting that metabolic syndro-

me inverts sex-related cardioprotection [3]. Our aim was to study

whether diabetes mellitus and obesity could have a disruptive ef-

fect on the cardioprotective effects of estrogens. For this purpo-

se, ZDF (fa/fa) female rats were divided in three groups: SHAM

(sham-operated), OVA (ovariectomized) and OVA+E2 (ovariecto-

mized and treated with 3µg/day of estradiol). At week 14 of age,

oral glucose tolerance and insulin sensitivity tests were carried out.

At week 15, rats were euthanized and cardiac tissue was collected.

Circulating levels of glucose, HbA1c and adiponectin as well as ex-

pression levels of estrogen receptors and proteins involved in insulin

pathway and glucose and fatty acid uptake were determined. Our

results showed that ovariectomy improved systemic glucose toleran-

ce and insulin sensitivity, increased adiponectinemia and decreased

fasting glycemia and HbA1c levels. In heart, ovariectomy increased

AKT phosphorylation and GLUT4 mRNA levels, whereas fatty

acid transporter CD36 was decreased. Estrogen receptor ERα and

ERβ were downregulated in OVA rats while GPER levels were

upregulated. Estradiol treatment reverted almost all ovariectomy

effects. Thus, in our ZDF model of diabetic obese female rats, ova-

riectomy ameliorates glycemic homeostasis and improves cardiac

insulin resistance. Considering that insulin resistance in heart has

been associated to myocardial dysfunction, our results points for a

two-faced role of estrogen in cardiovascular risk.
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Extracellular matrix (ECM) plays an important role in the fun-

ctionality of tissues and its impairment has been linked to many

pathogenic processes including fibrosis. Adipose tissue differentia-

tion and expandability are related to the development of insulin

resistance and are negatively affected by modifications of ECM

[1,2]. The aim of this study was to elucidate the effects of estro-

gens on white adipose tissue fibrosis in a model of diabetic obese

rat. Three groups of ZDF (fa/fa) female rats were used: SHAM

(sham-operated), OVA (ovariectomized) and OVA+E2 (ovariecto-

mized with estrogen replacement). Gonadal white adipose tissue

was collected and expression of proteins involved in fibrosis was de-

termined. Ovariectomy increased the expression of collagen fibers

I and III (related to pre-adipocyte ECM structure) and decreased

that of FABP4 (a well-known marker of adipocyte differentiation).

In addition, a reduction of pro-fibrotic markers, such as PAI-1 and

fibronectin-1, were also observed in this group. Conversely, E2 sup-

plementation reverted the effects exerted by ovariectomy. Taken all

together, our data suggest that in diabetic obese rats, ovariectomy

provokes a lower fibrotic profile in gonadal adipose tissue in relation
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to a promotion of undifferentiated adipocytes that would confer a

higher expandability of the tissue.
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Bartrons, Ramon8; Escolà-Gil, Joan Carles9; Zorzano, Antonio6;
Llorente, Vicenta10; Casals, Nuria11; Valenti, Victor12; Fruhbeck,
Gema12; Herrero, Laura1

1Universitat de Barcelona, CIBEROBN, IBUB/Bioqúımica y
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Chemistry of Catalonia (IQAC)/CSIC)/Department of

Biomedical Chemistry, Barcelona, 4Cĺınica Universidad de
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Nonalcoholic fatty liver disease (NAFLD) is the result of an im-

balance between hepatic lipid accumulation and removal, causing

an excessive increase of neutral lipids. The prevalence of NAFLD

is growing at an alarming rate, and it is a major risk factor of

many end-stage liver diseases. Unfortunately, there is no effective

treatment for NAFLD. In this study, we evaluated the therapeutic

potential of safe nonimmunoreactive adeno-associated virus (AAV)

to mediate the expression of a permanently active mutant form

of the human carnitine palmitoyltransferase 1A (hCPT1AM), the

key enzyme in fatty acid b-oxidation (FAO), in the liver of a mouse

model of high-fat diet-induced obesity and NAFLD. Moreover,

we searched for new potential lipid biomarkers for monitoring

liver steatosis in humans. Our results showed that obese mice

expressing hCPT1AM enhanced hepatic FAO, which resulted in

increased production of CO2, ATP, ketone bodies, and heat. The

increase in FAO activated autophagy, lipolysis, and cholesterol

mobilization in liver. As a result, liver steatosis was reduced in

hCPT1AM-expressing mice. In addition, the increase in hepatic

FAO altered the mice liver and serum lipidomic profile, which drew

attention to the specific C20:0 ceramide, C38:5 diacylglyceride,

and C50:1 triacylglyceride (TAG) species, which could act as

potential biomarkers for NAFLD reversion. Importantly, C50:1

TAG was concomitantly decreased in the serum of human obese

patients with NAFLD after Roux-en-Y gastric bypass (RYGB). In

summary, AAV-mediated expression of hCPT1AM in the liver of

obese mice is sufficient to improve NAFLD. Moreover, our study

revealed a potential circulating biomarker that might be useful to

monitor hepatic steatosis and NAFLD improvement in mice and

humans.
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Fisiopatoloǵıa de la Obesidad y Nutrición (CIBERobn,
CB06/03/0043), ISCIII, Madrid, ES

Body fat distribution and adipose endocrine function show sex di-

morphism. In obesity, the excesive accumulation of fat in adipose

tissue pads prompts the development of inflammation, insulin resis-

tance and hypoxia [1,2]. Adipokine secretion is altered in inflamed

adipose tissue, leading to an impairment of insulin sensitivity [3].

We aimed to study the effects of estrogens on adipose tissue in-

flammation in a diabetic obese rat model. Female Zucker Diabetic

fatty rats (ZDF, fa/fa) and their lean littermates (ZDF, fa/+) were

used. ZDF (fa/fa) rats were divided in three groups: sham-operated

(SHAM), ovariectomized (OVA) and ovariectomized treated with

17b-estradiol (OVA+E2). At 15 weeks of age, rats were euthani-

zed and gonadal white adipose tissue (gWAT) was collected, and

expression of adipokines, hypoxia markers and macrophage-derived

cytokines were determined by RT-PCR. In OVA rats, mRNA levels

of IL-6, TNFa and Visfatin (proinflammatory adipokines), as well

as, of MIP-1a and CD68 (chemokines), and of hypoxia inducible

factor HIF-1α were decreased. Conversely, estradiol replacement re-

verted the effects of ovariectomy increasing the expression of TNFa,

MIP-1a, CD68 and HIF-1α. Our results are in contrast with pre-

vious data in non-diabetic rat models showing anti-inflammatory

effects of estrogens. However, our results are in accordance with the

higher cardiovascular risk reported in diabetic women compared to

men.
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bolic switch that confers a survival advantage to
prostate cancer cells
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The study of tumor metabolism has uncovered a new therapeutic

window for the treatment of some cancer types. In such paradigm,

cell signaling and metabolic reprogramming can act in tandem for

the benefit of the cancer cell [1]. Prostate cancer (PCa), the se-

cond leading cause of cancer death in men, is a clear example of

this convergence. Previous studies have shown that polyamines are

required for prostate cancer cell growth [2]. Mechanistically, this

metabolic system is integrated by the action of mTORC1 which sta-

bilizes Adenosyl Methionine Decarboxylase I (AMD1), the enzyme

responsible of producing decarboxylated sam (dcSAM), the main

substrate of polyamine synthesis [1]. The pharmacological inhibi-

tion of AMD1 could represent a new therapeutic opportunity in

PCa, although these strategies have failed in patients in the last

years [3].

In this study, we demonstrate that polyamine deprivation triggers

a metabolic switch that confers survival properties to prostate can-

cer cells. Indeed, the blockade of AMD1 with SAM486A induces

a dependency of prostate cancer cells on lipid metabolism. In this

line, the removal of polyamines, in combination with the inhibition

of fatty acid oxidation, exhibits an additive effect in the reduction

of tumor growth both in vitro and in vivo.

Overall, this study suggests another clinical strategy that can be

exploited in the treatment of certain types of PCa.
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Colorectal cancer is the third most-common cancer worldwide. So-

lid tumors are formed by neoplasic cells, stroma cells and different

kind of immunological cells, which form tumoral microenvironment.

The inflammation associated to the microenvironment partici-

pates in tumoral growth, angiogenesis, epithelium-mesenchymal

transition and metastasis. The main objective was to study in-

flammation changes in tumoral tissue of colorectal cancer patients.

To achieve this aim, different samples of tumoral tissue stages

were used; 5 samples of stage I, 10 samples of stage II, 7 samples

of stage III and 10 samples of stage IV. Then, these samples were

homogenated in homogenization buffer (1:10 w/v) and sonicated

(5 sec, 25W). After that, Bradford’s method was used to quantify

protein. Expression levels of proteins related to inflammation

(STAT3, NF-κB, IκB and PPARγ) were studied depending on

the tumoral stage (I, II, III, IV) by Western blot. Finally, sta-

tistical analyses were done with the Statistical Program for the

Social Sciences software for Windows and differences statistically

significative were analyzed using Student’s t-test with minimal

statistical significance at P < 0.05.

The levels of pro-inflammatory proteins STAT3, its active form

(phospho-STAT3), IκB and NF-κB were more decreased in stages

II and III than in stage I, while the levels of PPARγ, an anti-

inflammatory protein, were increasing until stage III. These results

could indicate a decrease of inflammation during stages II and

III. Moreover, in stage IV, IκB and NF-κB levels increased and

PPARγ levels decreased, probably indicating an increase of the

inflammation state at stage IV.

These results could indicate that inflammation is a key factor

during the study of colorectal cancer progression and a future tool

for the early diagnostic of colorectal cancer.
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NE, Proteomics2; Dyon, Loic2; Wiederkehr, Andreas1

1Nestle Research/Cell Biology, 2Nestle Research/Proteomics

Glucose-dependent activation of mitochondrial energy metabolism

in pancreatic beta cells constitutes a key signaling event coupling

nutrient metabolism to insulin secretion. Posttranslational mo-

difications driven by kinases and phosphatases are important

regulators of glucose-stimulated insulin secretion, promoting the

recruitment of insulin-containing granules to the sites of exocy-

tosis and exocytosis itself. However, how glucose-induced signal

transduction affects mitochondrial activity is less known. We have

used shotgun proteomics including TiO2 enrichment followed by

liquid chromatography tandem mass spectrometry on lysates from

glucose-stimulated INS-1E cells to study glucose-dependent phosp-

hoproteome dynamics. We identified Thr44/45 of SLC25A46 as

the most regulated mitochondrial p-site in the dataset. Thr44/45

is evolutionary conserved in vertebrates and localizes at the

N-terminus tail of the protein, well-known regulatory domain in

other members of the mitochondrial transporter family. Glucose

stimulation induces a fast a long lasting decrease of the Thr44/45

phosphorylation. The results were validated by WB with antibo-

dies recognizing the phosphorylated form of Thr44/45 SLC25A46.

Pharmacological targeting of well-known glucose regulated kinases

and phosphatases revealed that glucose-dependent Thr44/45

dephosphorylation was prevented by PP2B inhibitors and EGTA,

suggesting that the event is mediated by the calcium-sensitive

phosphatase Calcineurin. FRAP experiments of mitochondrial

matrix-targeted RFP on SLC25A45 knock-out and SLC25A46

overexpressing INS1E cells revealed a marked impact of SLC25A46

expression on mitochondrial dynamics. Overexpression caused

complete fragmentation whereas absence of SLC25A46 increased

the connectivity of the mitochondrial network. Interestingly the

levels Mfn1/2, Opa1 and Drp1 were unaffected suggesting that the
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pro-fission properties of SLC25A46 are independent of the core

mitochondrial shaping machinery. We propose that SLC25A46 is

a mitochondrial sensor of the beta-cell nutrient status, controlling

mitochondrial network dynamics in a calcium and PP2B depen-

dent manner.
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NADH-cytochrome b5 reductase-3 (CYB5R3) is a flavoprotein that

uses both NADH and coenzyme Q as substrates and it is considered

as a new pro-longevity enzyme. CYB5R3 expression and activity

are upregulated under caloric restriction (CR) conditions, which

might contribute to prevent the accumulation of oxidative stress

damage with age. Transgenic mice overexpressing CYB5R3 showed

increased longevity and displayed greater protection against disea-

ses associated with aging process. Since CR also attenuates age-

dependent oxidative damage and is correlated with an extension

of lifespan in animals, we studied the combined effect of CYB5R3

overexpression and CR in liver tissue to gain new insights into the

physiological role of CYB5R3 in aging. Mitochondrial fusion pro-

cesses are induced under conditions of starvation or CR, where

an optimization of mitochondrial bioenergetics may be required to

maintain energy conditions needed by the cells under nutritional

deprivation. The increase in Mfn2 levels we observed in liver of

control mice fed under CR could be related to the facilitation of

contacts between endoplasmic reticulum and mitochondria, which

would result in an improvement in the processing of fat deposits.

However, we found that Mfn2 levels were decreased in CYB5R3

transgenic mice subjected to this nutritional intervention, which

could be due to the enhancement of carbohydrate metabolism pre-

viously demonstrated for CYB5R3 transgenic mice. Our results

support the idea that the benefits provided by CR can be hinde-

red by overexpression of CYB5R3. CYB5R3 overexpression could

contribute to extend lifespan in mice by mechanisms that may be

independent of those described for CR.
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The Anaphase Promoting Complex or Cyclosome (APC/C) is

an E3 ubiquitin ligase that promotes proteasomal degradation

of mitotic cyclins and other cell cycle regulators. During the G1

phase of the cycle its activity is strictly dependent on its cofactor

Cdh1. Over the last few years, our group has been addressing

the biological function of the APC/C-Cdh1 complex in mammals

using mouse models of Cdh1 deficiency, and we have previously

established its relevance in several differentiation processes. Ho-

wever, not much is known about the role of this complex in fully

differentiated cells or tissues.

To get further insight into the function of this ubiquitin ligase in

adipose tissues we specifically depleted Cdh1 in mature adipocytes

in mice. These animals displayed smaller visceral white fat depots

and were found to be resistant to high fat diet-induced obesity

and glucose intolerance. Moreover, significantly increased levels

of the mitochondrial uncoupling protein UCP1 were detected

in all of the Cdh1-depleted fat depots, both white and brown.

Consistent with this observation, mutant mice showed an improved

thermoregulation capacity upon cold exposure. In addition, acute

Cdh1 depletion in in vitro differentiated adipocytes also led to

an important upregulation of the UCP1 protein. However, UCP1

mRNA was not concomitantly upregulated, pointing to protein

stabilization as the underlying mechanism for the increased pre-

sence of UCP1. In support of this idea, inhibiting the proteasome

caused a similar raise in UCP1 levels in wild type but not in

Cdh1-deficient adipocytes, possibly indicating that UCP1 could

be degraded in a proteasome and Cdh1-dependent way.

Together, these results suggest that APC/C-Cdh1 could directly or

indirectly control UCP1 protein stability and, as a result, thermal

homeostasis and energy expenditure. Furthermore, they raise the

possibility that Cdh1 might be a novel anti-obesity factor with

therapeutic potential in humans.
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Nowadays, there is great interest in studying enzymes and interven-

tions which allow healthy aging and increase longevity. We have fo-

cused our research on caloric restriction (CR) as a non-genetic inter-

vention that increases maximun lifespan and improves healthspan,

and NADH-cytochrome b5 reductase-3 (NADH:ferricytochrome b5

oxidoreductase, EC1.6.2.2, CYB5R3). CYB5R3 is a flavoprotein

that catalyzes electron transfer from NADH to cytochrome b5 and

also to alternative electron acceptors as plasma membrane coenzy-

me Q or several exogenous compounds. CYB5R3 overexpression in

transgenic mice extends longevity, improves mitochondrial function

and decreases oxidative damage. Moreover, CYB5R3 is overexpres-

sed under CR conditions in some tissues as liver. We were interested

in elucidating how CR and CYB5R3 overexression affect different

markers related to mitochondrial metabolism (mitochondrial com-

plexes, mitochondrial dynamics and biogenesis, and mitophagy).

We used hindlimb skeletal muscle, as a model of a postmitotic tis-

sue which plays a relevant role in aging, from 7 month old wild-type

and CYB5R3 transgenic mice that had been fed for 4 month with

an AIN93M diet, either ad libitum or under 40 % CR. Our results

show that CYB5R3 is efficiently overexpressed in skeletal muscle

from transgenic mice and CR does not affect CYB5R3 levels in this

tissue. The results obtained in our analysis of the mitochondrial
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markers point towards an stimulation of mitochondrial biogenesis

and respiratory metabolism both by CYB5R3 overexpression and

CR, although their effects are not additive.
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Dietary supplementation with spray-dried animal plasma (SDP)

improves the barrier functions of the small intestine, in rodents

challenged with the Staphylococcus aureus enterotoxin B (SEB) [1],

and the colon, in mice developing colitis [2]. In both models, the

mechanism of action of SDP involves the gut-associated lymphoid

tissue (GALT). The aim of this study was to determine if GALT

cells isolated from mice fed SDP were able to modulate epithelial

barrier properties of Caco-2 cells in vitro. Caco-2 cells were see-

ded on transwells. Experiments were started when monolayers sho-

wed transepithelial electrical resistance (TEER) values higher than

1000 Ω·cm2. Male and female C57BL/6 mice were fed a Control

diet or a diet supplemented with 8 % SDP, from weaning (day 21)

until day 33. Body weight and food intake were measured during

this period. On day 33, intraepithelial lymphocytes were isolated

from the jejunum and then co-cultured with the Caco-2 cells. The

effect of SEB-stimulated lymphocytes (10 µg/mL) on TEER was

also studied. TNF-α (500 ng/mL) was used as a positive control

for monolayer disruption. TEER was measured for 42 h and, at

the end of this period, lymphocytes were recovered and stained.

The SDP diet increased body weight and daily gain only in ma-

les (both, P<0.05). Caco-2 layers incubated with SEB-stimulated

lymphocytes from male mice fed the Control diet showed barrier

disruption (P=0.001), whereas those incubated with lymphocytes

obtained from SDP-fed mice maintained the monolayer integrity

(P<0.001). No effects were observed when lymphocytes were ob-

tained from SDP-fed female mice. TNF-α addition reduced TEER

by 20 % (P<0.001). These results suggest that the effects of SDP

on mucosal integrity are mediated by SDP modulation of GALT

cells.
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It is known for many years that a large number of tumor suppressors

are also involved in other biological functions such as the control of

energy homeostasis [1]. p107, a member of the Pocket protein fa-

mily (together with Rb and p130), has an important role in the cell

cycle regulation and adipocyte differentiation [2]. Nonetheless, the

mechanisms through which p107 influences the whole-body energy

homeostasis remain unknown.

Because the functional relevance of p107 in different tissues is still

unknown, the main objective of this study was to elucidate the

mechanisms through which p107 exerts its metabolic effect on dif-

ferent tissues and how it can later affect the energy balance.

Therefore, a very high fat diet-induced obese p107 KO mouse model

was developed (20 weeks old C57BL6/129). Later on, phenotypic

and molecular analyses of the different tissues related to the energy

metabolism were realized.

Herein, we were able to observe that p107 KO mice exhibited a

leaner phenotype and developed a high-fat diet resistance. This

phenomenon can be explained by an increase of energy expenditu-

re. The higher energy expenditure is mainly due to the activation of

thermogenesis that could be mediated by both BAT and browning

of WAT. Consequently, it leads to the resistance of p107 KO mice

to high-fat diet effects, prevention of liver steatosis, and improve-

ment of the lipid profile and glucose homeostasis.

These data indicate that p107 has an important relevance in the

metabolic activity of white and brown adipocytes. Therefore, it

could be a suitable target in the development of new therapies that

improve the metabolic syndrome.
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1Universidad San Pablo-Ceu/Qúımica y Bioqúımica, 2St.
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During intrauterine development, fatty acids (FA) play a critical

role in fetal energy metabolism and cell differentiation, as well as

in the regulation of inflammatory and immune responses. Based

on their percentage versus total fatty acids (FA), it has been ob-

served that both arachidonic (AA,20:4 ω6) and docosahexaenoic

(DHA,22:6 ω3) fatty acids are specifically accumulated in fetal cir-

culation, which is known as biomagnification. However, there are

discrepancies on the effect of gestational diabetes mellitus (GDM)

on circulating FA as we previously reported [1-3]. Therefore, our

objective was to analyze individual FA concentrations in a large

cohort of maternal and cord paired serum samples from GDM and

non-diabetic control pregnant women. Maternal and cord blood

173



par fondo.pdf

SEBBM Scientific Groups SEBBM19madrid

paired samples from 84 GDM and 90 controls were drawn at term.

Individual FA were analyzed by gas chromatography and expressed

as both concentrations using an internal standard of 19:1 FA [4],

and as percentage of total FA. Our results shown that different to

percentage values, in well-controlled GDM pregnant women, the

concentration of most FA were lower than controls, except for AA

and DHA that didn’t differ between groups. The concentration of

most FA in cord serum was also lower in GDM respect to controls

except for α-linoleic acid (ALA,18:3 ω3), that was higher in GDM.

In both groups, the concentration of all FA was lower in cord than

in maternal serum. However, in GDM but not in controls a positive

and significant correlation between cord and maternal concentra-

tion of AA and DHA was observed. In conclusion, the expression

of FA in molar concentrations reveal for the first time that GDM

decrease FA concentration in both maternal and cord serum, and

there is a high fetal dependence of maternal of AA and DHA, but

findings don’t sustain the existence of a fetal biomagnification of

those LCPUFA.

This study has been carried out with the financial support of the

Spanish Ministry of Science and Innovation (SAF2012-39273) and

Universidad San Pablo CEU (MBS18C05).
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TP53-Inducible Glycolysis and Apoptosis Regulator (TIGAR) is a

gene which has been described to be overexpressed in several ty-

pes of tumors and to have a role in the metabolic switch in cancer

cells. For that reason, it has been thought that its function could

be related to physiological proliferation. In this project, we analy-

sed the role of TIGAR in the proliferation of primary human T

lymphocytes, which rapidly undergo mitosis after their activation.

The first aim of this project was to determine if there was any

variation in TIGAR levels after lymphocyte activation using con-

canavalin A (ConA) and lipopolysaccharide (LPS) and to analyse

the location of this protein during T cell proliferation. The results

showed that there is a rise of TIGAR expression in treated lymp-

hocytes compared to control ones, and that TIGAR is located in

the cytoplasm. Next, we analysed the signalling pathway respon-

sible for the activation of this protein. The results showed that in

the presence of PI3K/AKT pathway inhibitors, TIGAR induction

was prevented. Finally, we determined the function of TIGAR in

T cell proliferation. The results obtained suggested that TIGAR

is involved in leading carbon flux to the pentose phosphate path-

way (PPP) at the expense of glycolysis. At the same time, TIGAR

probably protects the cell from oxidative stress and prevents au-

tophagy, measured by p62 protein levels.

In conclusion, our results demonstrate that TIGAR plays a ro-

le in human physiological lymphocyte activation and proliferation

through the PI3K/AKT signalling pathway. What is more, the-

se results show a possible connection between TIGAR and several

functions which are essential for cell proliferation.

Key words: TP53-Inducible Glycolysis and Apoptosis Regulator

(TIGAR), pentose phosphate pathway (PPP), concanavalin A (Co-

nA) and lipopolysaccharide (LPS).

This work has been supported by Instituto de Salud Carlos III-

FIS [PI17/00412] - and Fondo Europeo de Desarrollo Regional

(FEDER).
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TP53-Induced Glycolysis and Apoptosis Regulator (TIGAR) was

initially described as a p53 response gene induced by ionizing radia-

tion (Jen, 2005; Bensaad, 2006). However, TIGAR is overexpressed

in many tumours independently of p53 levels. Given the importan-

ce of TIGAR as a fructose-2,6-P2 bisphosphatase enzyme involved

in pro-biosynthetic and pro-survival pathways such as the pentose

phosphate pathway, the study of transcriptional regulators capable

of modulating the expression of TIGAR in response to stress sti-

muli in tumours arises as an interesting field.

The nuclear factor (erythroid-derived 2)-like 2 (Nrf2) is a master

orchestrator of the antioxidant response in physiological and pat-

hological conditions, being activated by electrophiles and oxidant

stimuli. However, in the context of cancer, Nrf2 can be constitu-

tively activated by proliferating pathways such as the Pi3K/Akt

signalling pathway, which we previously demonstrated to control

TIGAR protein levels (Simon-Molas, 2016). Many pro-biosynthetic

genes are under the control of Nrf2 in tumour cells, and by this work

we demonstrate that TIGAR is one of this novel Nrf2 target genes.

Two antioxidant response elements (AREs) in which Nrf2 could po-

tentially bind were identified in TIGAR promoter, suggesting the

involvement of this transcription factor in the regulation of TIGAR

expression. Treatment of HeLa cells with the Nrf2 inducer dimethyl

fumarate induces TIGAR expression in a transcription-dependent

manner. Besides, Nrf2 overexpression increases TIGAR mRNA and

protein levels in HeLa cells, and siRNA-mediated inhibition of Nrf2

results in decreased TIGAR expression in these cells. Furthermore,

functional analyses of TIGAR promoter have revealed increased lu-

ciferase activity of those constructs containing the AREs after Nrf2

overexpression in HeLa cells.

Overall, this work provides evidence to consider TIGAR as a Nrf2

target gene and contributes to the elucidation of the mechanisms

driving TIGAR overexpression in those tumours with high oxida-

tive and metabolic stress.

This work was supported by Instituto de Salud Carlos III-FIS

(PI13/0096, PI17/00412) and Fondo Europeo de Desarrollo Re-

gional (FEDER). With the support of Secretaria d’Universitats i

Recerca del Departament d’Economia i Coneixement de la Gene-

ralitat de Catalunya.
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G18. Cellular Signalling
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Resistance to MAPK inhibitors in melanoma
involves activation of the IGF-1R-MEK5-Erk5
pathway
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Teixidó, Joaqúın*1
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Combined treatment of metastatic melanoma with BRAF and

MEK inhibitors has improved survival, but the emergence of

resistance represents an important clinical challenge. Targeting

ERK is a suitable strategy currently being investigated in me-

lanoma and other cancers. To anticipate possible resistance to

ERK inhibitors (ERKi), we used SCH772984 (SCH) as a model

ERKi to characterize resistance mechanisms in two BRAF V600E

melanoma cell lines. The ERKi-resistant cells were also resistant to

vemurafenib (VMF), trametinib (TMT), and to combined treat-

ment with either VMF and SCH or TMT and SCH. Resistance

to SCH involved stimulation of the IGF-1R-MEK5-Erk5 signaling

pathway, which counteracted inhibition of Erk1/2 activation and

cell growth. Inhibition of IGF-1R with linsitinib blocked Erk5

activation in SCH-resistant cells and decreased their growth in

3D spheroid growth assays as well as in NOD scid gamma (NSG)

mice. Cells doubly resistant to VMF and TMT or to VMF and

SCH also exhibited downregulated Erk1/2 activation linked to

stimulation of the IGF-1R-MEK5-Erk5 pathway, which accounted

for resistance. In addition, we found that the decreased Erk1/2

activation in SCH-resistant cells involved reduced expression and

function of TGF-alpha. These data reveal an escape signaling

route that melanoma cells use to bypass Erk1/2 blockade during

targeted melanoma treatment and offer several possible targets

whose disruption may circumvent resistance.
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OxLDL-CD69 signaling pathway in lymphocytes
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We have recently published that CD69 depletion from the

lymphoid compartment promotes a Th17/Treg imbalance and exa-

cerbates the development of atherosclerosis. Ldl receptor-deficient

chimeric mice lacking CD69 on lymphoid cells developed large

atheroma plaque after high fat diet (HFD)along with an increased

Th17/Treg cells ratio in blood. oxLDL particles was shown to

bind specific and functionally to CD69 on human T lymphocytes,

inhibiting the development of Th17 cells through the activation of

NR4A nuclear receptors.

Expression of CD69 and NR4A nuclear receptors was evaluated

by RT-PCR in 305 male participants of the Progression of

Early Subclinical Atherosclerosis (PESA) study, with extensive

(n=128) and focal (n=55) subclinical atherosclerosis and without

disease (n=122). Participants of the PESA study, with evidence

of subclinical atherosclerosis, displayed a significant CD69 and

NR4A1 mRNA downregulation in peripheral blood leukocytes

(PBLs) compared with matched participants without disease.

The expression of CD69 remained associated with a lower risk

of subclinical atherosclerosis in an adjusted multivariable logistic

regression model (OR=0.62 95 % confidence interval, 0.40-0.94;

P=0.0056).

As atherosclerosis is the trigger for myocardial infarction, we have

analysed the role of CD69 in Treg cells after permanent occlusion

of the left anterior descendent coronary artery (LAD-ligation) in

mice and after hemodynamic catheterization in acute coronary

syndrome (ACS) patients (n= 258). Our data shows that CD69

expression in Tregs is pivotal to maintain immune homeostasis

after myocardial infarction and increases overall survival after

LAD-Ligation. CD69+Treg cells synthetize miR-155 enhancing

STAT-5 signalling and promoting Foxp3 and the regulatory phe-

notype of T cells. In accordance, we find an increase in CD69+Treg

cells in patients that correlates with the levels of Troponins in

blood, indicating that CD69 expression is enhanced in parallel

with heart damage to counteract the excess of inflammation.

The expression of CD69 remained as an independent predictor

of subclinical atherosclerosis after adjustment by traditional risk

factors. We propose CD69 expression in circulating Treg cells

and/or miR-155 expression in plasma as prognostic markers of

ACS patients early after ischemic event.
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A new non-canonical pathway of Gq regulates
mitochondrial motility
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G proteins are the main transducers of intracellular signals from re-

ceptors at the plasma membrane (Sánchez-Fernández et al. 2014).

Nevertheless, recent reports indicate a novel localization of G pro-

teins at the mitochondria and other endomembranes where they

regulate the physiology of these organelles (Andreeva et al. 2008).

In particular, the Gq subfamily is required to keep the proper

balance between mitochondria fusion and fission acting at both

outer and inner membrane, among other functions (Benincá et

al. 2014). In order to unveil the putative effectors of Gαq that

mediate those effects at the mitochondria, our group undertaken

a mass-spectrometry analysis based on Gαq immunoprecipitates

from cellular endomembranes using different cell lines. The “mito-

interactome” study has provided further evidence that G proteins

regulate the mitochondrial dynamic process through the interac-

tion with the mitochondrial armadillo domain proteins (Alex3 and

10). Subsequent immunoprecipitation and pull-down studies de-

monstrated a specific interaction of Gαq with the mitochondrial

Rho GTPase 1 (Miro1) and both milton adaptors TRAK1 and 2,

that couple mitochondria to Kynesin and Dynein motor proteins

and constitute the main regulators of mitochondrial transport in
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neurons.

To analyze the physiological role of those interactions, we have per-

formed tracking analysis of mitochondria along the axons of hippo-

campal neurons overexpressing Gαq or its constitutive-active mu-

tant, GαqR183C, as well as activating a Gαq-exclusive DREADD

receptor with a specific agonist. The results of these studies reveal

a significant arrest of mitochondrial motility upon Gαq activation,

which in long term affects neuronal complexity and dendritic bran-

ching. In turn, depletion of Gαq using short-hairpin RNAs increases

the number of motile mitochondria and their speed. In summary,

our group postulates a new non-canonical mitochondrial function

of Gαq acting as a molecular switch in neurons that would stop

mitochondria with its activation at the point of the synapsis and

would allow mitochondrial movement during its inactive state.
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Activating molecule in Beclin-1 regulated autophagy (AMBRA1)

regulates several biological processes through its ability to interact

with different proteins. Perhaps the most studied role of AMBRA1

is its capacity to regulate autophagy process. In a cancer context,

heterozygous mice for AMBRA1 develop tumors more frequently,

suggesting a tumor suppression role for the gene AMBRA1.

Previous data from our group indicate an inverse correlation

between AMBRA1 expression and skin squamous cell carcinoma

(SCC) development. Thus, in this study, we aimed at analyzing

the role of AMBRA1 in the progression of SCC.

Analysis of the effect of the genetic inhibition of AMBRA1 revels

that SCC cells acquire a mesenchymal phenotype due to the reduc-

tion of epithelial markers (E-CADHERIN, p-OCCLUDIN) and the

increase of mesenchymal markers (N-CADHERIN, VIMENTIN).

In addition, TGF-β canonical signaling pathway is activated in

absence of AMBRA1 and the pharmacological inhibition of the

pathways rescues the epithelial phenotype in AMBRA1 silenced

cells. Our findings support that AMBRA1 plays an important

role in the development and progression of skin squamous cell

carcinoma regulating epithelial to mesenchymal transition through

TGF-β signaling pathway.
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C3G in Glioblastoma: role in invasion, tumouri-
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C3G is a guanine-nucleotide exchange factor (GEF) for Rap1, alt-

hough it can act through GEFindependent mechanisms [1,2]. The

role of C3G in cancer is cell context-dependent, acting either as a

tumour suppressor or mediator. C3G regulates different key aspects

of the tumourigenic process such as invasion, apoptosis or prolife-

ration. In colon carcinoma, C3G represses migration and invasion

through down-regulation of p38αMAPK activity and promotes tu-

mour growth [3].

By means of a permanent C3G silencing, we have analysed its

role in glioblastoma (GB), a tumour characterized by its aggres-

siveness, using different models: U87 cell line and two patient-

derived cell lines. According to the results of in vitro and in vi-

vo experiments, C3G knock-down enhances invasion and increases

the expression of transcription factors involved in the epithelial-

mesenchymal transition. Although C3G promotes GB proliferation,

C3G down-regulation increases the number of foci in anchorage-

independent growth assays and promotes tumour growth in the

chorioallantoic membrane of chicken embryos, but cell density wit-

hin the tumours is lower. Moreover, C3G controls the activation of

different signalling pathways, altering tyrosine kinase receptor acti-

vation and its vesicular trafficking. Most C3G functions in GB are

not likely mediated by its GEF activity. Interestingly, C3G knock-

down results in Rap1a and Rap1a-mediated functions.

Taking all this into account, we can conclude that C3G levels would

control GB tumour onset and development. Low levels of C3G

would lead to an invasive and very aggressive phenotype, while

C3G high levels would favour tumour growth. This promising ro-

le for C3G in clinic should be further characterized, to define its

prognostic value and its potential as a therapeutic target inGB.
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Single cell organisms exposed to nutrient limitation or other stres-

ses adopt strategies to survive including sporulation, formation of

pseuhyphae and migration. We propose that single cells adopt simi-

lar strategies as a response to nutrient or oxygen limitation during

cancer progression. We highlight the role of translation reprogram-

ming to drive reversible phenotype switching, which in turn sus-

tains diversification to drive invasion, survival and resistance to

therapies.
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3CSIC-IBSAL and CIBERONC/Cancer Research Center

Triple-negative breast cancer (TNBC) is the most aggressive

among breast cancer subtypes and the one with worst prognosis,

as they frequently develop resistance to treatments. This resistance

can be controlled by external cues provided by the surrounding

tumor microenvironment (TM), which in mammary tumors is

mainly constituted by adipose tissue (AT).

Previous studies conducted in our lab have proved how exposure

to a conditioned medium prepared from AT-derived mesenchymal

stem cells (MSCTNBC-CM), obtained from TNBC patients, pro-

motes tumorigenicity and invasiveness. In addition, after exposure

to MSCTNBC-CM the inhibitory effect of three chemotherapy

agents (cisplatin, doxorubicin and docetaxel) is reduced, decreasing

cell death and increasing the risk of metastases and recurrence.

Co-injection of MSCTNBC with TNBC cells in immunocompromi-

sed mice leads to bigger and more irrigated tumors. Furthermore,

these tumors display increased resistance to chemotherapy. Then,

the combination of therapies targeting not only the cancer bulk

but also its surrounding TM could be more effective than current

unspecific breast cancer treatment.

To determine the signaling pathways involved in the observed

protective effect, we evaluated the activation profile of tyrosine

receptor kinases (RTKs), what uncover Src family proteins (SFK)

as a potential target. The use of the SFK inhibitor dasatinib

revealed that the specific blockage of this pathway can reverse the

protective effect provided by the tumor adipose niche (MSCTNBC),

triggering cell death, lessening recurrence potential, and producing

a decrease in the tumorigenesis and invasion potential in vitro

(MDA-MB-231) and in vivo (BALB nude).

Our results reveals a role for the Src pathway as a mediator in

the tumor-adipose niche interaction, and provides new clues to

understand TNBC progression and its behavior in response to

chemotherapy. This open the gate to the development of novel

strategies aimed not only to tumor cells but also to the signaling

pathways that regulate TM in TNBC.

G18-08-P127

Involvement of Ssu72 phosphatase in the synthe-
sis of chitin

Freire-Picos, Maŕıa Angeles1; Mejuto González, Marta1;
Rodŕıguez-Torres, Ana Maŕıa1

1Universidade da Coruña/Bioloǵıa

Ssu72 is a protein-phosphatase essential for cell viability and con-

served in all eukaryotes. In the nucleus is a carboxyl-terminal

phosphatase (CTD) of the major subunit of RNA polymerase II

(RPB1). It is also involved in the 3’-end RNA-processing as well

as the establishment of DNA-loops between promoter and termi-

nator (for the recycling of the polymerase back to the promoter)

[1-3]. During mitosis, its role as a phosphatase is important for the

separation of sister chromatids [4].

In order to identify new functions of this factor, we carried out

a search for high-copy suppressors of Ssu72 mutations that cau-

se a phenotype of temperatura sensitivity. As a result we found

the SKT5 gene, a regulator of chitin biosynthesis in the budding

process. We analyzed the phenotypes of SKT5 overexpression in

S. cerevisiae mutant strains. The supression turned out to be a

mutation-specific. Some mutants had altered cell morphology es-

pecially in the buds. This implication of Ssu72 in the synthesis of

chitin was not previously described.

References
-[1] He, X.H. et al., 2003. Genes Dev. 17, 1030-42.

-[2] Krishnamurthy, S., et al., 2004. Mol. Cell. 14: 387-394.
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Dual inhibition of SHP1 and SHP2 potentiates
the differentiation and impairs the proliferation
of acute myeloid leukemia cells
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Reactive oxygen species (ROS) are increasingly being acknow-

ledged as important players for cell signaling. Our group has

previously shown their relevance for a complete activation of

signaling cascades leading to megakaryocytic differentiation.

However, the molecular details on how this modulation is achieved

remained elusive. In this work, the redox-sensitive protein tyrosine

phosphatases (PTPs) SHP1 and SHP2 were identified as ROS

targets in phorbol ester-induced differentiation of leukemic cell

lines. This oxidation was specific, since no oxidation of other well

studied intracellular oxidation-prone phosphatase, PTP1B, was

detected. Moreover, a source of the ROS able to oxidize these

phosphatases appeared to be the NADPH oxidase family, given the

prevention of PTP oxidation achieved upon DPI treatment. The

relevance of the inhibition of these PTPs was further validated by

RNAi-mediated downregulation. Additionally, SRC and β-catenin

were identified as downstream targets of these proteins in the

control of cell differentiation. Consistently, chemical inhibition

of SHP1 and SHP2 with the compound NSC87877 rendered

cell differentiation of leukemic cells and enhanced the effect of

phorbol esters. Concomitantly, these drugs displayed anti-leukemic

potential by reducing cell proliferation, cell clonogenicity and

increasing cell death. This fact was therefore exploited to develop

a new pre-clinical approach tested in an in vivo model, where

an enhanced survival was observed, and on primary samples of

acute myeloid leukemia patients, which displayed an impaired

CFU ability upon treatment. In summary, these results show the

involvement of the redox targets SHP1 and SHP2 in leukemic cells

differentiation and make them likely therapeutic targets against

acute myeloid leukemia.
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Therapeutic targeting of HER2-CB2R hetero-
mers in HER2-positive breast cancer
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Guzmán, Manuel1; Pérez-Gómez, Eduardo1; Sánchez, Cristina1

1Universidad Complutense de Madrid/Bioqúımica y Bioloǵıa
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Breast cancer is one of the most frequent malignancies worldwide

and represents an important public health problem. This disease

is very heterogeneous, and is sub-classified according to molecular

markers in different subtypes. One of them is characterized by

the overexpression of the human epidermal growth factor receptor

2 (HER2), and represents 20 %–25 % of all breast carcinomas.

Although HER2-targeted therapies have dramatically improved

the clinical outcome of HER2-positive breast cancer patients,

innate and acquired resistance remains an important clinical

challenge. New therapeutic approaches and diagnostic tools for

identification, stratification and treatment of patients at higher

risk of resistance and recurrence are therefore warranted.

Here, we unveil a new mechanism controlling the oncogenic activity

of HER2: heteromerization with cannabinoid receptor CB2R. We

show that HER2 physically interacts with CB2R in breast cancer

cells, and that high expression of these heteromers correlates

with lower local relapse-free survival, suggesting that HER2-CB2

heteromers are associated to poor patient prognosis.

On the other hand, we found that the cannabinoid ∆9-

tetrahydrocannabinol disrupts HER2-CB2R complexes by

selectively binding to CB2R, which leads to 1) the inactivation of

HER2 through disruption of HER2-HER2 homodimers, and 2) the

subsequent degradation of HER2 by the proteasome via the E3

ligase c-CBL. This, in turn, triggers antitumor responses in vitro

and in vivo. Moreover, we found that CB2R transmembrane do-

main 5 is essential for HER2-CB2R interaction, and by selectively

targeting this region we are able to mimic THC effects.

Together, these findings define HER2-CB2R heteromers as new

potential targets for antitumor therapies and biomarkers with

prognostic value in HER2-positive breast cancer.
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Las adhesiones integrina α5β1- fibronectina du-
rante la regeneración muscular
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Olga1; Luna, Jorge1; Costell, Mercedes1

1Universidad de Valencia/Bioqúımica y Bioloǵıa Molecular

La Fibronectina (FN) es una protéına de la matriz extracelular

(MEC) cŕıtica durante la embriogénesis y en la regeneración de

tejidos. Tras una lesión muscular se produce un proceso inflama-

torio y de fibrillogénesis donde la FN forma una red fibrilar que

permitirá la migración de las células satelite (MuSC) activadas

que se diferenciaran y fusionarán regenerando nuevas fibras

musculares. Las MuSCs, en condiciones normales se mantienen

quiescentes en un nicho de FN. Numerosas evidencias sugieren que

la FN tiene un papel fundamental en los cambios que sufren las

células satélite cuando se activan tras una lesión muscular. Esto

es posible gracias a la interacción que las células hacen con la FN

mediante receptores de integrinas.

La FN tiene una estructura modular constituida por módulos de

tres tipos, I, II y III. La principal región de unión a integrinas es

un motivo RGD del módulo FNIII-10 que une tanto integrinas

α5β1 como αv. En el módulo adyacente, FNIII-9, existe un motivo

DRVPPSRN (sitio sinérgico) que refuerza las uniones integrina

α5β1-FN. Nuestro laboratorio generó una cepa de ratones que

expresan FN con un sitio sinérgico no funcional (DAVPPSAN)

(Fn1syn/syn). Los ratones Fn1syn/syn presentan una disminu-

ción en la población de células Pax7+ (un marcador de MuSCs

indiferenciadas), sugiriendo que las adhesiones integrina α5β1-FN

juegan un papel fundamental en el mantenimiento de este pool

de células madre quiescentes. Actualmente estamos estudiando

la respuesta regenerativa en los ratones Fn1syn/syn tras inducir

tres lesiones musculares consecutivas con cardiotoxina. Tras estas

lesiones seriadas, los ratones todav́ıa conservan su capacidad de

respuesta regenerativa aunque se produce un gran cambio en

las caracteŕısticas de la matriz extracelular del tejido lesionado.

Mediante mioblastos que expresan FN con la mutación sinérgica

estamos estudiando in vitro la influencia de la FN en su capacidad

proliferativa y en su diferenciación en miotubos.
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Lipid-mediated activation of β-catenin signaling
in melanoma progression
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Cellular heterogeneity is currently the biggest obstacle to cancer

healing. Despite the evolution of available antitumor therapies,

resistance and recurrence are still a major problem and reflect their

inability to eliminate all tumour cell phenotypes. The availability

of nutrients modulates important signaling pathways and directs

the metabolic adaptations of tumour cells. In melanoma, Wnt/β-

catenin signaling activates melanocyte stem cells and enhances

metastasis. Since adipocytes are part of the tumour stroma and

constitute an important source of lipids, this work aims to study

the role that adipose tissue plays in the induction of phenotypic

changes in melanoma cells, focusing on their contribution to

metastatic spread and resistance to drugs.

Primary and metastatic melanoma cells and human adipose tissue

explants were cocultured to examine lipids effect. Standard cell

biology techniques were used to identify the molecular mechanism

and the biological consequences of lipid uptake.

Culture of primary melanoma cells with human adipose tissue

explants induces invasion of melanoma cells. We show lipids

transfer from adipose tissue to melanoma cells in response to

soluble signals from melanoma cells. We identify a subset of fatty

acids that induce nuclear entry of β-catenin through a mechanism

independent of GSK3β inhibition. Fatty acid transfer requires

β-catenin nuclear entry to promote invasion. Our results indicate

that fatty acids, transferred from adipocytes, modify β-catenin

interactome to induce melanoma cell invasion.

Taken together, our results indicate that adipocytes represent an

exogenous source of lipids with the capacity of driving phenotype-

switch in melanoma cells via β-catenin signaling. Phenotype

switch has broad consequences for therapy and future work will

elucidate the molecular details and therapeutic consequences of

lipid transfer from adipocyte to melanoma cells.

G18-13-P132

The Sigma 1 Receptor regulates calmodulin and
HINT1 binding to the cationic TRPA1, TRPV1
and TRPM8 channels
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The type 1 sigma receptor (σ1R) and HINT1 protein coordinate the

activity of G protein-coupled receptors (GPCRs) with that of gluta-

mate N -methyl-D-aspartate receptor (NMDAR) calcium channels

[1]. Activation of the mu-opioid GPCR (MOR) promotes NMDAR

activity, which is regulated through calcium-dependent competiti-

ve binding of the σ1R and calmodulin (CaM) to the cytosolic C1

region of the NMDAR NR1 subunit. Recent studies showed that

both the σ1R and MOR regulate the Transient Receptor Potential

(TRP) V1 calcium channel [2,3]. Given the role of σ1R, HINT1

and CaM in the cross-regulation between MORs and NMDAR, we

decided to assess whether similar regulatory mechanisms might al-

so apply to neural TRPs, such as the ankyrin member 1 (TRPA1),

TRP vanilloid member 1 (TRPV1) and TRP melastatin member

8 (TRPM8). Our results indicate that σ1R and CaM bind to cyto-

solic regions of the selected TRPs in a calcium-dependent manner,

while HINT1 binding to the N-terminal regions is only moderately

dependent on calcium. The σ1R always competes with CaM for bin-

ding to the TRPs, except for its binding to the TRPA1 C-terminal

where σ1R binding cooperates with that of CaM. However, σ1R

dampens HINT1 binding to the TRPA1 N-terminal. When the ef-

fect of σ1R ligands on the σ1R-TRPs interaction was addressed,

the σ1R agonists PRE084 and pregnenolone sulfate enhanced the

association of the σ1R with the TRPM8 N-terminal and TRPV1

C-terminal in the presence of physiological calcium, as seen for the

σ1R-NMDAR interactions. However, these agonists dampened σ1R

binding to the TRPA1 and TRPV1 N-terminal domains, and also

to the TRPA1 C-terminal, as seen for σ1R-BiP interactions in the

ER. By contrast, the σ1R antagonists progesterone and S1RA re-

duced the association of σ1R with TRPA1 and TRPV1 C-terminal

regions, as seen for the σ1R-NMDAR interactions. Conversely, they

enhanced the σ1R interaction with the TRPA1 N-terminal, as seen

for σ1R-BiP interactions, whereas they barely affected the associa-

tion of σ1R with the TRPV1 N-terminal. This study shows that

σ1R ligands exhibit biased activity to disrupt or promote a parti-

cular interaction of σ1Rs with other proteins. Since σ1Rs are im-

plicated in essential physiological processes and their dysfunction,

exploiting ligand bias may provide more selective and effective the-

rapeutic drugs.
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cis-7-Hexadecenoate-containing phosphatidylcho-
line reduces inflammatory responses of macrop-
hages to bacterial lipopolysaccharide
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We have recently described that the monounsaturated fatty acid

isomers cis-7-hexadecenoate (16:1n-9), cis-9-hexadecenoate (16:1n-

7) and cis-6-hexadecenoate (16:1n-10) have anti-inflammatory pro-

perties in macrophages exposed to TLR4 ligands (LPS). Although

the exact mechanism is not defined, it appears to be related to the

different lipid forms where it is stored. As demonstrated in that

work, the incubation with the aforementioned isomers exhibited an

exclusive incorporation in phospholipids (PL) among various cellu-

lar lipids. Furthermore, the major incorporation was produced in

phosphatidylcholine (PC). On the other hand, 90 % of total 16:1

was found in PC in untreated cells and almost 80 % of it was present

in the molecule PC(16:0/16:1). The aim of this study is to elucida-

te the biological activity of the different isomers of PC(16:0/16:1)

chemically synthetized in the laboratory, and their incorporation

and distribution in macrophages exposed to the TLR4 ligand LPS

compared to untreated cells. Our data reveal that the expression

levels of the pro-inflammatory cytokine IL-6 after the exposure of

LPS is significantly decreased in cells previously incubated with the

isomers of PC(16:0/16:1), compared to PCs with similar structure.

Among those isomers, the PC(16:0/16:1n-9) is the most effective

anti-inflammatory specie. Effect was not restricted to IL-6, as other

inflammation related molecules, such as COX-2 and IL-1β, were al-

so reduced. The measure of the amount of the fatty acid 16:1n-9

in cellular lipids after incubation with PC(16:0/16:1n-9) shows an

exclusive increase in the PL fraction. Besides, a preferential enrich-

ment in PC is observed when PL class fractions are analyzed by

mass spectrometry techniques (GS/MS and LC/MS), thus, confir-

ming an effective incorporation. Our experiments demonstrate that

an increase in levels of phosphatidylcholine containing the fatty acid

16:1n-9 provides anti-inflammatory properties to macrophages ex-

posed to LPS.
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Diabetes incidence is predicted to double by 2030 in parallel with

70 % increase in cancer cases. Colorectal cancer (CRC) is the

fourth leading cause of cancer-related deaths worldwide. CRC

risk is higher in the population with type 2 diabetes. Finding

tumor markers for early detection becomes a priority especially in

diabetic patients.

Liquid biopsies are a promising and non-invasive method for

diagnosis. Glucose transport across the plasma membrane is

mediated by GLUT transporters, which are altered in diabetes

and cancer. Altered expression of GLUT1 in CRC is associated

with an unfavorable prognostic. GLUT1 and GLUT3 are the main

glucose transporters in circulating lymphocytes and are critical for

activation/differentiation of CD4+ T lymphocytes. It is unknown

if circulating lymphocytes exposed to cancer cells suffer changes in

glucose transport that compromise immune surveillance and how

early these changes can be detected.

Objective: To detect variations in the expression, the levels

and exhibition of GLUT1 in circulating lymphocytes from CRC

patients.

Materials and Methods: Circulating T lymphocytes from patients

with/without diabetes and with/without CRC without antitumo-

ral treatments (N=47) were analyzed by Flow cytometry. GLUT1
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expression in T lymphocytes was evaluated by qPCR, and protein

levels by Western blot.

Results: GLUT1 exhibition increased 2-fold in circulating lymp-

hocytes from diabetic patients with colon cancer compared to

diabetic patients (p=0.05). The levels of protein and mRNA are

in consonance with the exhibition.

Conclusion: GLUT1 exhibition in circulating lymphocytes may

become an early and non-invasive marker for CRC in diabetic

patients.

Future directions: To determine how early GLUT1 increases and

find alternative markers to support the prediction power. The

mechanisms involved in deregulation of GLUT1 in circulating

lymphocytes will also be explored.
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Natural killer (NK) cells are innate immune effectors that recogni-

ze and kill cells but also to secrete cytokines. Two main subsets of

human NK cells have been defined: CD56dim CD16bright NK cells

display strong cytotoxic activity, while CD56bright CD16neg/dim

NK cells produce and respond to pro-inflammatory cytokines. The

Idic15 Syndrome is an Autistic Spectrum Disorder (ASD) and is

caused by duplications of the 15q11-q13 region, in which some ge-

nes related to the immune response are found. An ongoing study

with patients recruited among the members of the Idic15 Spain

Association, has shown alterations in biomarkers of lymphocyte

function, consistent with a pro-inflammatory status. Thus, we ha-

ve determined by flow cytometry the expression of proteins CD56

and CD16 on the surface of circulating NK cells, as biomarkers of

cytotoxic and regulatory NK subsets. The study was observatio-

nal, case-control, with 28 patients diagnosed with Idic15, recruited

from among the members of the Idic15 Spain Association, and 17

controls matched by age, sex and geographical area. The expres-

sion in the membrane of leukocytes of 19 protein biomarkers (CD3,

CD4, CD8, CD14, CD16, CD19, CD21, CD24, CD27, CD28, CD28,

CD45RA, CD56, CD57, CD197, CD279, IgD, IgM) has been de-

termined by immunophenotypic flow cytometry (Gallios, Beckman

Coulter). using three panels of monoclonal antibodies conjugated

with fluorochromes (Duraclone, Beckman Coulter). Cytometric da-

ta have been correlated with the manifestation of autism and with

the type of duplication, according to the aCGH of the breakpoints

(BP) described in the 15q11-q13 region (BP1-BP5, BP1-BP3, BP1-

BP2 and BP2-BP3). Our results show that Idic15 patients have

increased levels of circulating CD56bright CD16neg/dim regulatory

NK cells and reduced concentration of CD56dim CD16bright cytoly-

tic NK cells, most markedly in patients with autism manifestations,

but without clear correlation with BP types. Our data suggest a

possible disbalance of NK cell function in Idic15 patients, consistent

with the signs of pro-inflammatory environment previously shown

by our study. Project financed by donations to the “One House

One Life” Initiative promoted by Great Chance SLU.
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The expression of the purinergic receptor P2X7 (P2X7R) in neuro-

blastoma cells is associated with accelerated growth rate, angioge-

nesis, metastasis and poor prognosis. Also, an increase in P2X7R

expression prolongs the survival of neuroblastoma cells under res-

trictive conditions, including serum or glucose deprivation. Pre-

viously, we identified the pecificity protein 1 (Sp1) as the main

transcription factor involved in basal expression of P2rx7 gene in

N2a neuroblastoma cells. Here, we show a new regulatory mecha-

nism of P2rx7 gene expression mediated by dual specificity phosp-

hatases (DUSPs). DUSPs tightly modulate the activity of mitogen

activated kinases (MAPKs) by dephosphorylation of the threonine-

X-tyrosine motifs in their activation domains. Treatment of neu-

roblastoma cells with (E)-2-benzylidene-3-(cyclohexylamino)-2,3-

dihydro-1H-inden-1-one (BCI), an allosteric inhibitor of DUSP1

and DUSP6 phosphatases, increases the expression of P2X7R at

both transcriptional and protein levels, and this effect is signifi-

cantly reduced by p38/ERK inhibition. DUSP6 is a constitutive

cytosolic phosphatase that mainly dephosphorylates ERK1/2, whi-

le DUSP1 belongs to the subgroup of mitogen- or stress-inducible

nuclear phosphatases capable of mostly dephosphorylate p38 and

JNK. Remarkably, BCI treatment strongly enhances p38 and JNK

phosphorylation, while ERK1/2 phosphorylation is reduced, sug-

gesting that BCI mainly inhibits DUSP1 activity in neuroblasto-

ma cells. The observed decrease in ERK phosphorylation is me-

diated by activation of protein phosphatase 2 following p38 phosp-

horylation. We also demonstrate that the effect of BCI on P2X7R

expression is independent of Sp1, as well as other transcription

factors such as AP-1, CREB and Myc. Taken together, these re-

sults show that neuroblastoma cells have an alternative mechanism

independent of Sp1 and dependent on the phosphorylation state

of p38/ERK kinases involved in the transcriptional regulation of

P2X7R expression.
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Vaccinia-Related Kinases are proteins within serine-threonine ki-

nases family, which is composed of three members in mammals;

VRK1, VRK2, and VRK3 [1], among which the VRK1 protein high-

lights because of its role in proliferation and its association with

different types of cancer. In fact, VRK1 overexpression is associated

with a poor prognosis in luminal breast cancer [2]. Therefore, the

search of VRK1 inhibitors may be an effective anticancer strategy.

Aptamers are single-stranded folded nucleic acids (RNA or ssDNA)

able to specifically recognize a target molecule with high affinity as

a consequence of the particular tertiary structure they are able

to acquire. Using the systematic evolution of ligands by exponen-

tial enrichment (SELEX) technology high-affinity DNA aptamers

to VRK1 were isolated from a library of ssDNA after 6 rounds of

selection. Enrichment was monitored using the enzyme-linked oli-

gonucleotide assay (ELONA), and the selected aptamer population

was cloned and sequenced. Three aptamers named V#F8, V#F28

and V#F33 had low Kd in the nmol/l range and their secondary

structures, predicted using mFOLD and QGRS software, indicated

the presence of G-quadruplex structures in the three of them. V#F8

and V#F28 aptamers bound VRK1 protein from a breast cancer

cell lysate, showing a highly affinity to their target. Moreover, both

aptamers were able to produce inhibition in proliferation and co-

lony formation in breast cancer cells and also produced a significant

increase in the percentage of cells in SubG1 phase. In addition, pre-

liminary results indicated that selected aptamers, mainly V#F8,

could be used as diagnosis tools in aptahistochemistry. Altogether

these results indicate that VRK1 aptamers present an attractive

diagnostic/therapeutic potential.
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ARALAR (AGC1) is a calcium-regulated mitochondrial carrier

that exchanges mitochondrial aspartate for cytosolic glutamate

plus a H+, an essential step for the malate-aspartate NADH shuttle

(MAS) function. ARALAR is the main AGC isoform in brain and

has an essential role in the activation of respiration in neurons.

Ca2+ regulates mitochondrial respiration by increasing ATP de-

mand and as a signaling molecule. ARALAR is the main Ca2+

dependent regulator of respiration in neurons in response to small

workloads and Ca2+ signals (Llorente-Folch et al., 2013).

To study the role of the Ca2+-binding domains of ARALAR while

maintaining the transporter domain, a mouse with 4 point mu-

tations in EF1 and EF2 calcium binding sites (p.E27A, p.D29A,

p.D65A, p.T67A; Marmol et al., 2009) was generated (ARALAR-

KI). Despite normal ARALAR mRNA levels, very low protein levels

were detected in ARALAR-KI brain compared to WT, suggesting

posttranslational alterations. The levels of a number of mitochon-

drial proteins involved in protein import as Tim22 and other TIM22

partners were altered in immortalized ARALAR KI MEFs as com-

pared with WT MEFs. Mitochondrial respiratory complexes were

also affected.

As the ARALAR-KI mouse approach was unsuccessful, we have

now produced ARALAR variants with single point mutations in

EF2, the major calcium binding site (p.D65A and p.T67A; Than-

garatnarajah et al., 2014) and overexpressed them in murine N2a

cell line. These protein variants were present at normal levels in

N2a cells and showed a mitochondrial distribution. The effects of

these calcium-independent ARALAR variants will be evaluated in

an ARALAR-deficient N2a cell line.
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The protein coding PMEPA1 and the long non-coding RNA coding

NKILA are two overlapping, divergent genes. PMEPA1 has been

described to be induced by TGFβ and act as a negative regulator

of SMAD nuclear translocation. On the other hand, NFκB can in-

duces NKILA which can inhibit IκB degradation. We have found

that both genes are induced by the same stimuli, being most no-

table their induction by the prostaglandin F2α through the NFAT

transcription factors. Overexpression of PMEPA1 or NKILA alters

the transcriptional activity of NFκB and SMADs, being critical the

relative quantities of the two to determine the nature of the thans-

criptional activity change. We propose PMEPA1 and NKILA are

key regulators of the co-ordinate activity of the NFAT, NFκB and

TGFβ pathways.
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Hearing loss is the most common sensory deficit in the human po-

pulation. Mutations in the gene coding for IGF-1 cause sensorineu-

ral hearing loss in man and mice. Actions of IGF-1 are mediated

by binding to its high affinity transmembrane receptor, IGF1R.

This interaction typically leads to the activation of the PI3K-AKT

pathway and of the MAPK-ERK cascade. To gain insight into the

molecular mechanisms involved in IGF-1 downstream signaling in

the sensory hair cells, we have used HEI-OC1 (House Ear Institute-

Organ of Corti 1), a cell line derived from the auditory organ of

the transgenic ImmortomouseTMat postnatal day 7.

The study of the relative expression of genes of the IGF system by

RT-qPCR showed that IGF system factors and receptors are ex-

pressed in HEI-OC1 and that Igf1 transcripts are more abundant

than those of Igf2 and Ins1/ 2. We also studied the cellular actions

and downstream signaling pathways of IGF-1. Cell cycle and apop-

tosis were studied by flow cytometry and immunohistochemistry,

whilst activation of target proteins was measured by Western blot-

ting. The consequences of blockage of IGF-1 actions were analyzed

by using specific IGF1R inhibitors and XTT assay. IGF-1 increased

survival, proliferation, as well as glucose metabolism and protein

synthesis, whereas autophagic flux was decreased and apoptosis in-

hibited.

In conclusion, HEI-OC1 cells can be used as a model to unders-

tand the actions of IGF-1 in hair cells, to identify novel targets and

to unravel the molecular mechanisms involved in IGF-1 deficiency-

associated otic damage.
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Oxygen and nutrient deprivation during ischemia promoted by

coronary artery occlusion induces cardiomyocyte death. Cardiac

fibroblasts (CF) are more resistant to ischemia than cardiom-

yocytes, and therefore synthesize the extracellular matrix that

generates the scar. The extent of the scar influences post-ischemic

heart remodelling and function, pointing to CF as potential

targets for treating ischemia-induced heart failure. We previously

described that CF are less sensitive than other types of fibroblasts

to ischemia, involving high expression of the anti-apoptotic

gene Bcl-2 and better maintenance of mitochondrial integrity.

We wanted to identify other differences of CF compared to

pulmonary and dermal fibroblasts that could improve survival

during ischemia. Because autophagy is regulated by Bcl-2 and can

render energy through the recycling of subcellular components, we

hypothesized that autophagy could be involved in CF survival.

However, pharmacological or genetic interruption of autophagy

did not reduce CF survival during ischemia. Surprisingly, CF

had high and sustained levels of reactive oxygen species (ROS)

in normoxia and ischemia, while ROS abundance was low under

basal conditions and increased in ischemic pulmonary and dermal

fibroblasts. Moreover, we found that CF express higher levels of

ETC complexes, except for complex I, in correlation with a higher

basal respiration rate and reserve respiratory capacity. Our results

show that together with high Bcl-2 expression, increased ROS

abundance and mitochondrial respiration could contribute to CF

resistance to ischemia and suggest that CF could be adapted to

conditions of low oxygen pressure in basal conditions due to the

high oxygen requirements of cardiomyocytes.
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Epithelial-mesenchymal transition (EMT) is a process in which

epithelial cells lose many of their epithelial characteristics and take

on properties that are typical of mesenchymal cells, which requires

complex changes in cell architecture and behavior. This process is

regulated both transcriptionally and post-transcriptionally [1].

Among the molecules involved in transcriptional regulation, we

are focused on long non-coding RNAs (lncRNAs). LncRNAs are

RNAs larger than 200 nucleotides that participate in a wide range

of biological processes, including proliferation, differentiation and

development. To identify lncRNAs that could act as immediate-

early regulators of EMT, transcriptional profiling was performed

in untreated NMuMG mammary epitelial cells, a widely employed

model to study transforming growth factor-beta (TGF-β)-induced

EMT, and NMuMG cells treated with TGF-β for 2 hours using

microarray technology. Among several candidates, we focused on

lnc-Nr6a1 located on mouse chromosome 2, because of its consis-

tent early upregulation.

Two isoforms of lnc-Nr6a1, lnc-Nr6a1-1 and lnc-Nr6a1-2, are

mainly expressed in TGF-β-treated NMuMG cells. In the absen-

ce of TGF-β, overexpression of any of these isoforms induces cell

migration. Transcriptomic profiles analysis identifies the TRPM2

gene as responsible for this effect on cell migration. Furthermo-

re, overexpression of these isoforms cause a generalized induction

of genes encoding mitochondrial ribosomal proteins and oxidative

phosphorylation proteins.

Our results indicate that lnc-Nr6a1 is related to a greater migra-

tory capacity and the higher requiered energy for this process.
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SUMOylation of the small GTPase RAC1 is required for proper

cell migration during epithelial-mesenchymal transition (EMT) [1].

Moreover, it has been also shown that inhibiting RAC1 SUMOyla-

tion diminishes cell dissemination in triple negative breast cancer

cells (unpublished results). Thus, SUMOylation of RAC1 appears

as an attractive therapeutic target to reduce cancer metastasis.

The use of peptides as anti-cancer tool postulates as a new alterna-

tive to chemotherapy given their bio-compatibility, specificity and

good delivery to tumors as well as easy production [2,3].

For this reason, to specifically inhibit RAC1 SUMOylation, we ha-

ve designed a small peptide called PRASI (Peptide Rac1 SUMO1

Inhibitor) which interacts with the polybasic region of RAC1 where

the SUMO peptide attaches.
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We have shown that PRASI is able to interact with RAC1 and im-

pairs its SUMOylation. Additionally, it can also affect cell viability.

Furthermore, PRASI expression in MDA-MB-231 cells (a triple ne-

gative breast cancer cell line) reduces migratory properties. Con-

focal microscopy images of cells expressing PRASI show a non-

migratory phenotype with less membrane ruffles. Likewise, PRASI

reduces the number of migrating cells in transwell migration assay.

All these results lead the way to address the potential use of PRASI

as a new strategy to prevent cell migration in cancer: one of the

first steps of the metastatic cascade.
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The MAP kinase ERK5 plays an essential role in regulating cancer

cell proliferation. ERK5 has been proposed as a novel antitumoral

target, and either ERK5 inhibitors or its silencing induce cancer

cell death and reduce tumor growth. ERK5 is activated by direct

phosphorylation of a TEY motif by the upstream kinase MEK5.

MEK5-ERK5 constitutes a unique intracellular signaling pathway

which is activated in response to growth factors and different forms

of stress.ERK5 encodes for a unique C-terminal tail that contains a

transcriptional activating domain. Thus, ERK5 regulates cell pro-

liferation acting as a transcriptional co-activator of factors such as

AP-1. In response to EGF stimulation, activated MEK5 phosphory-

lates ERK5 allowing its translocation to nuclei, where it activates

transcription.

Recently, the role of ERK5 in cancer cell proliferation driven by

growth factors such as EGF has been questioned. Here, we have

performed a comprehensive study to dissect the exact role played by

ERK5 in EGF-mediated cancer cell proliferation. To do so, we have

used two different approaches: CRISPR/Cas9 genetic engineering

to knock-out the MEK5 gene in HeLa (cervical) and A549 (lung)

cancer cells, and the new compound JWG-071 (specific ERK5 ki-

nase activity inhibitor).

MEK5 KO HeLa and A549 stable cell lines did not show ERK5

phosphorylation or activation in response to EGF or sorbitol (os-

motic stress), whereas other relevant signaling pathways remained

fully activated in response to these factors (MAP kinases ERK1/2,

JNKs and p38s, and the Akt-mTORC1 axis). MEK5 KO cells sho-

wed impaired proliferation in response to EGF. Likewise, inhibition

of ERK5 kinase activity with the new inhibitor JWG-071 resulted

in impaired cell proliferation rate in response to EGF. Mechanisti-

cally, ERK5 did not translocate to the nucleus in response to EGF

in MEK5 KO cells expressing kinase inactive ERK5. Consequently,

EGF-induced AP-1 transcriptional activity was impaired in MEK5

KO cells or in wild type cells treated with JWG-071.

All in all, our results provide by first time genetic and pharma-

cologic evidences showing that ERK5 kinase activity mediates in

EGF-induced cancer cell proliferation, due to its ability to activate

transcription factors at the nucleus.
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Mitochondria are a source of retrograde signals to the nucleus

influencing many aspects of cell biology. Reactive oxygen species

(ROS) generated by the activity of the mitochondrial respiratory

chain (RC) are one of these signals. It has been shown that ROS

regulate cell proliferation, differentiation and growth, but an

excessive ROS production may cause oxidative DNA damage and

trigger cell death. Our previous results showed that the mito-

chondrial nuclease EndoG is released from mitochondria during

cardiomyocyte ischemic death and is responsible for nuclear DNA

degradation. Nevertheless, in normal conditions Endo G influences

ROS production and ROS-dependent cardiomyocyte hypertrophy.

Here we show that EndoG deficiency in mouse fibroblasts, Rat-1

and HEK293 human cells induces an increase in ROS abundance

and a reduction in cell proliferation rate that can be recovered using

ROS scavengers. The characterization of cell cycle progression

shows that EndoG deficiency promotes an increase in the number

of cells in G1 phase. We analyzed three key events of the G1/S

checkpoint cyclin D expression together with AKT and GSK3b

phosphorylation. Our results show that EndoG deficiency causes

a reduction in cyclin D expression and Akt and GSK3 phosp-

horylation, indicating that PI3K/Akt and GSK3 pathways may

be involved in ROS-mediated cell cycle slow down. The relevance

of EndoG expression in tumor cell proliferation is under evaluation.
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The G protein-coupled receptor (GPCR) kinase, GRK2 is a ubi-

quitous 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, thereby

having a broad impact on cellular biology and disease progression.

We have recently described the over-expression of GRK2 in estro-

gen receptor-positive breast tumors, and also the role of GRK2

in fueling anchorage-independent growth and survival of tumor

cells [1]. High-level expression of GRK2 correlated with vascular-

specific alterations, including upregulation of the tumor-associated

macrophage-derived factor adrenomedullin [2], a known hypoxia
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target gene, suggesting a kinase role in the regulation of the hypo-

xia signaling cascade. Our results show that GRK2 directly regu-

lates HuR, the Human antigen R (ELAVL1), an ubiquitous RNA-

binding protein that triggers tamoxifen resistance in estrogen re-

ceptor positive breast tumors and hypoxia-induced angiogenesis,

leading to increased aggressiveness.

In response to hypoxia, phosphorylation of GRK2 at S670 enables

modification of HuR on residues T197 and S142/143, leading to

upregulation of total HuR levels and increased cytosolic mobili-

zation. GRK2-phosphodefective HuR show an impaired cytosolic

accumulation linked to a defective ability to bind HIF-1α mRNA,

a central HuR’s target in the hypoxic pathway. Accordingly, upre-

gulation of GRK2 in estrogen-positive MCF7 breast tumor cells fos-

ters HIF-1α accumulation in response to chronic adrenergic stress,

reinforcing hypoxia sensing in a HuR-dependent manner and VEGF

induction. Hypoxia- and β-AR-mediated activation of GRK2 may

represent a novel mechanism to enforce HIF-1α signaling in cancer

progression
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Protein phosphorylation is a reversible signaling mechanism invol-

ved in all cellular processes. Phosphorylation has been shown to

diverge rapidly during evolution suggesting that some phosphory-

lation sites may not be functional. Over 20,000 phosphorylation

sites have been identified in S.cerevisiae, however, for the majority

of them the function and the extent by which they contribute

to fitness remains unknown. Here, we constructed a library of

500 phosphodeficient mutants across 130 genes covering many

cellular processes. We then carried out a high throughput chemical

genetic screen of our library, in conjunction with the yeast KO

collection across 100 stress conditions. Our screen shows that 46 %

of the phosphodeficient mutants show at least one conditional

growth phenotype. By generating a phenotypic fingerprint for each

individual mutant we were able to compared each phosphodeficient

mutant with each gene KO and assign novel functional associations.
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Macrophages activated by interleukin-4 (IL-4) play a critical role

in wound healing and resolution of inflammation (Emming et al.,

Science, 2017). We recently reported that surfactant protein A (SP-

A) is an essential factor needed for complete IL-4Rα-dependent ac-

tivation and proliferation of alveolar macrophages (aMϕs) (Minutti

et al., Science, 2017). However, the mechanism by which SP-A and

IL-4 synergistically activate aMϕs remains elusive. Our objective

was to dissect the signaling pathways amplified by SP-A that lead

to enhancement of IL-4-dependent activation of aMϕs. Here we

show that SP-A activated PI3K and the subsequent phosphoryla-

tion of its downstream effectors (Akt, TSC-mTORC1, GSK3β, and

PKCζ) through binding to the myosin18A receptor. PI3K inhibi-

tion or myosin18A blockade abrogated all SP-A effects on IL-4 sig-

naling. On the one hand, SP-A amplified the PI3K/Akt/mTORC1

signaling pathway triggered by IL-4 that contributed to both alter-

native activation and proliferation of aMϕs. Both processes were

inhibited by Akt inhibitor VIII, torin1 (mTORC1/mTORC2 in-

hibitor), and rapamycin (mTORC1 specific inhibitor). SP-A also

increased PI3K/Akt-dependent phosphorylation of GSK3β, which

abrogates its role in inhibiting proliferation. On the other hand,

SP-A amplified the PI3K/PKCζ axis involved in enhancing IL-4-

dependent STAT6 activation and alternative activation, but not

proliferation of aMϕ. With respect to aMϕ metabolic profile, IL-4

increased basal mitochondrial respiration and glycolysis, and SP-A

significantly enhanced IL-4 effects on aMϕ metabolism, consistent

with the IL-4+SP-A-driven activation of Akt and mTORC1. In

conclusion, SP-A activates PI3K-dependent coordinated signaling

pathways that amplify IL-4-actions in proliferation, metabolism,

and acquisition of effector functions.
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Gliomas are among the most aggressive cancers, with a median

survival of approximately 15 months. These tumors are especially

difficult to treat in part due to the support they receive from the

cells within the brain parenchyma. One of the hallmarks of brain

cancers is the formation of a layer of reactive astrocytes surroun-

ding the tumor. Astrocytes in the tumor microenvironment secrete

growth factors and inflammatory cytokines that promote tumor

growth by enhancing proliferation and invasion of cancer cells, as

well as protection from chemotherapy and the immune system. In

this way, the modulation of astrocyte activity emerges as an es-

sential element to control glioma progression. A cell-penetrating

peptide based on connexin43 (Tat-Cx43266−283) exerts an anti-

tumorigenic effect by inhibiting c-Src activity in glioma stem cells,

appearing as a promising therapeutic tool for the treatment of glio-

mas. In this work, we study the effect of this peptide in the reactive

astrocytes that conform the tumor microenvironment. One of the

main players in astrocyte reactivity is signal transducer and activa-

tor of transcription 3 (STAT3), which has been shown to regulate

astrocyte activation in a variety of neurodegenerative diseases and

models of acute injury and is known to play a key role in ma-

lignant transformation. Nevertheless, its function in the reactive

astrocytes of the tumor microenvironment is not so well known.

Here, we show an increase in the nuclear localization of Tyr705-

phosphorylated STAT3 in astrocytes exposed to G166 glioma stem

cells (GSCs) and examine the outcomes of this activation. Inter-

estingly, we observe a reduction in STAT3 phosphorylation upon

184



impar fondo.pdf

SEBBM19madrid SEBBM Scientific Groups

Tat-Cx43266−283 treatment, suggesting a role for this peptide in

the control of astrocyte activation. Characterization of the signa-

ling cascades that lead to astrocyte reactivity in brain tumors and

proposals to interfere them will help to restrain the progression of

these cancers.
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Head and neck squamous cell carcinoma (HNSCC) is one of the

most common types of human cancer. Despite the development

of novel therapies within the last years, the overall survival of

HNSCC patients has not risen. Currently, 50 % of patients survive

the disease, and this percentage drops to 10 % when metastasis is

present. This fact is mainly due to the presence of recurrence and

drug resistance, and the latter has been related to epithelial to

mesenchymal transition (EMT) in some types of tumors.

G protein-coupled receptor kinase 2 (GRK2) has emerged as an

important signaling hub, and a relevant onco-modulator in several

tumoral contexts. Results from our group suggest that GRK2

depletion in HNSCC cells promotes EMT, which increases cell

motility and invasiveness, favouring metastasis (Palacios-Garćıa

et al., in revision). In this study, we have investigated whether

reducing GRK2 dosage in model HNSCC cells alters the response

to chemotherapeutic agents and the cellular pathways involved.

A better understanding of how GRK2 levels affect the metastasis

grade of HNSCC through EMT, the response to currently used

chemotherapies and the acquisition of drug resistance could help

to define GRK2 as a new therapeutic marker in HNSCC.
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The mitogen-activated protein kinase (MAPK)-interacting kinases

(MNKs) are involved in oncogenic transformation and can promote

metastasis and tumor progression. MNKs regulate the expression

of specific proteins involved in cell cycle, cell survival and cell mo-

tility through phosphorylation of eukaryotic initiation factor 4E

(eIF4E).In human cells, there are four MNKs isoforms (MNK1a,

MNK1b, MNK2a, MNK2b) derived from two genes by alternati-

ve splicing. High levels of the splice variant MNK1b is associated

with triple-negative breast cancer and poor prognosis in patients

[1]. Therefore, inhibition of MNK1b has potential as a therapeutic

strategy. Our group has selected a specific aptamer against MNK1b

(apMNKQ2) able to reduce tumor cell proliferation, migration and

colony formation inbreast cancer cell lines (MCF7, MDA-MB-231

and MDA-MB-468) as well as reducing tumor volume in a triple-

negative orthotropichuman xenograft model in mice.

ApMNKQ2 induces apoptosis in cancer cells in vitro by downregu-

lating the antiapoptotic proteins MCL1 and XIAP. The aptamer

does not interfere with the canonical kinase activity of MNK1 in

phosphorylating eIF4E.By using specific MNK1 and MNK2 siR-

NAs, we have confirmed that MNK1, but not MNK2,is involved

in survival in breast cell lines MCF7 and MDA-MB-468 without

changes in phosphorylated eIF4E levels. ApMNKQ2 in combina-

tion with MNK1 siRNAs exerts an additional reduction of cell sur-

vival.

MNKs are involved in the activation of resistance mechanism that

limits the efficacy of rapamycin analogues (rapalogs), inhibitors

of mTOR currently approved for cancer treatment. ApMNKQ2 in

combination with rapalogs exerts an additional inhibitory effect on

cell proliferation and is able to prevent rapalogs-induced resistan-

ce at molecular level. In conclusion, apMNKQ2 have an attractive

therapeutic potential in breast cancer.
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Ramı́rez, Ana1; De la Vieja, Antonio3; Chocarro-Calvo, Ana1;
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Micro-environmental signals drive cancer cell metabolism,

which in turn supports plasticity and heterogeneity. Genetic,

epigenetic and post-translational modifications including acetyla-

tion/deacetilation underlie phenotype switches. Our lab has shown

that hyperglycemia (HG) increases p300-mediated β-catenin acety-

lation and nuclear entry to drive tumorigenesis in gastrointestinal

(GI) cancer cells but the molecular mechanisms that lead from

HG to p300/β-catenin interactions remain unknown. Since AMP-

activated protein kinase (AMPK) is a critical sensor to determine

metabolic adaptations and we found paradoxical activation of

AMPK in GI cancer cells by HG, we investigated the role of AMPK

activation on p300-mediated β-catenin acetylation in colon cancer

cells. Since AMPK has been most extensively studied in liver

we used liver cancer cells as control. Methodology: Colorectal

or hepatic cancer cells (HCT116, HepG2) cultured with/without

glucose (25 mM) and treated with H202 or coenzyme-Q. Western

Blot, cell cycle and proliferation assays, immunocytochemical

staining and flow cytometry to determine ROS production, glucose

metabolism and AMPK activation. Results: Colon cancer cells

exposed to high glucose increased their metabolism, leading to ac-

cumulated ROS that induced AMPK activity to phosphorylate the

acetyltransferase p300 and drive its interactions with β-catenin to

promote proliferation. In contrast, liver HepG2 cells exposed to HG

decreased AMPK activity and stored glucose as glycogen without

ROS accumulation. Moreover, glucose increased the levels of the

glycogen synthesis rate-limiting enzyme GYS2 in HepG2 cells but

not in HCT116 colon cancer cells. Surprisingly, specific depletion of
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GYS2 using siRNA led to AMPK phosphorylation and activation

by glucose in HepG2 cells. Conclusion: The different utilization

of glucose (glycogen storage or ROS production) between cancer

cells leads to specific activation of AMPK and p300 and highlights

a molecular switch that integrates nutrient availability with tumor

progression through regulation of β-catenin. Since AMPK is a

critical therapeutic target in diabetes and cancer, our results may

have significant implications for the selection of AMPK activators

or inhibitors for different cancers according to their metabolism.
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Obesity is a serious problem with a high incidence and prevalen-

ce. The health risks that this disease entails have also been as-

sociated to overproduction of pro-inflammatory cytokines in the

adipose tissue, responsible of a low-systemic inflammatory state.

Emerging studies have shown that WNT5a, a non canonical WNT

ligand, promote the pro-inflammatory cytokine IL6 expression in

human pre-adipocytes, correlating with JNK signaling activity. In

the last years, stress-activated protein kinases (SAPK), including

p38, has emerged as a key molecules in the adipose metabolism.

However how these kinases might contribute to the inflammatory

state characteristic of obesity remains unknown. The current study

investigated the role of MKK3 and p38 isoforms in the IL6 expres-

sion in adipocytes. We used mouse pre-adipocytes lacking MKK3,

MKK6 or p38 isoforms and we found an increase in IL6 expression

in MKK3 and p38s knockout adipocytes compared to Wt. The IL6

levels correlated with WNT5a expression, however we did not ob-

serve increase in the JNK phosphorilation state. Using a WNT5

antagonist, the IL6 expression levels decreased in the cells lacking

p38 but not in the MKK3 knockout cells. On the other hand, the

treatment with a JNK inhibitor did not cause changes in IL6 levels

in the different models. These results suggest new signaling net-

works regulating IL6 expression independent of JNK, and partially

WNT5a dependent in p38s knockout and WNT5a independent in

MKK3 knockout pre-adipocytes.

SDC is supported by a FPI grant from Junta de Extremadura and

FSE. This work was supported by Junta de Extremadura and FSE,

grants GR18116 to F. Centeno and IB18014, RYC-2015-17867

and BFU2017-85547-P grants to J.M. Carvajal. We thank G. Sa-

bio for the gift of mouse pre-adipocytes lines.

References
- Elisa, M., Guadalupe, S., 2015. Stress kinases in the modulation of

metabolism and energy balance. Journal of Molecular Endocrinology

55, R11-R22.

- Zuriaga, M.A., Fuster, J.J., Farb, M.G., MacLauchlan, S., Bretón-

Romero, R., Karki, S., Hess, D.T., Apovian, C.M., Hamburg, N.M.,

Gokce, N., Walsh, K., 2017. Activation of non-canonical WNT signaling

in human visceral adipose tissue contributes to local and systemic

inflammation. Scientific Reports 7, 17326.

G18-35-P154 f

Protein tyrosine phosphatases are important to
regulate β-catenin stability in leukaemic cells
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Haematopoiesis is a paragon of cell differentiation, where haema-

topoietic stem cells (HSCs) must produce all mature blood linages

throughout the individual’s life, a blockade of this process leading

to leukaemogenesis [1]. Therefore, improving the understanding of

the mechanisms that drive haematopoiesis may provide valuable

information for the establishment of novel therapies against leu-

kaemia.

In this regard, the WNT/β-catenin pathway has been reported

to be a prevalent modulator of HSC homeostasis, thus emer-

ging as a promising anti-leukaemic target. Under basal conditions,

β-catenin stability is strictly regulated by proteasome degrada-

tion downstream of the destruction complex, following GSK3β-

mediated phosphorylation on Ser and Thr residues. β-catenin can

also be phosphorylated on several Tyr residues, what has been re-

lated to its nuclear localization or the interaction with adherent-

molecules. However, the relevance of β-catenin Tyr phosphoryla-

tion remains still elusive. Interestingly, our group has previously

found that the downregulation of three different tyrosine phospha-

tases (PTPs), PTPN13 [2], SHP1 and SHP2 [3], reduces β-catenin

levels in haematopoietic cells, concomitantly to an enhanced pro-

differentiative effect. In the current study we aim to analyse the

significance of tyrosine phosphorylation and PTPs in β-catenin sta-

bility regulation. Experiments were performed in HEL cells upon

SHP1 and SHP2 silencing by RNAi. Our results showed that β-

catenin reduction occurs at the protein, but not at the mRNA

level. Such event is associated to a decay in β-catenin stability, in

accordance with our previously reported data concerning PTPN13

silencing [2]. In addition, SHP1 and SHP2 downregulation seems

to induce changes on β-catenin tyrosine phosphorylation, as well as

on the GSK3β phosphorylation status. Furthermore, we have pro-

ven that this phenomenon is somehow specific, since the β-catenin

decrease is not detected on PTP1B-silenced cells.

Taken together, these results suggest that tyrosine phosphorylation

might be relevant to regulate β-catenin stability, at least on hae-

matopoietic cells, providing a novel mechanism to decipher HSC

biology.

References
-[1] S. H. Orkin, L. I. Zon, Cell. 132, 631–644 (2008).

-[2] J. L. Sardina et al., Biochim. Biophys. Acta - Mol. Cell Res. 1843,

2886–2899 (2014).
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1UAM-Centro de Bioloǵıa Molecular Severo Ochoa/Bioloǵıa
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Invasive migration is a key mechanism in metastasis occurrence.

This process demands integration of migratory cues, such as

chemokines or growth factors, into dynamic molecular responses

resulting in altered adhesion, cytoskeletal reorganization and in-

vadopodia formation, overall fostering migration and extracellular

matrix remodeling. We have demonstrated that GRK2 is a key

player in breast cancer (BC) progression, potentiating tumor

growth and chemotactic signaling. Our recent work shows that

GRK2 stimulates migration of invasive cell line MDA-MB-231

to growth factors such as EGF and heregulin. Moreover, GRK2

inhibition decreases directed migration to CXCL12, suggesting

a positive role of this kinase in modulating CXCR4/CXCR7

(key GPCRs in metastatic onset) responsiveness in an oncogenic

context. Our data also shows that GRK2 controls invadopodia

functionality through modulation of metalloproteinases (namely
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MMP14), thus favoring matrix degradation and promoting invasi-

veness. Additionally, GRK2 regulates cofilin (CFL1) protein levels

and posttranscriptional modifications, leading to cytoskeleton

rearrangement and invasive front formation. Interestingly GRK2 is

found overexpressed in lymph node metastasis from patients with

invasive ductal carcinoma, supporting the role of this kinase in

metastatic process. Taken together our results suggest a key role of

GRK2 in invasion and migration in invasive breast cancer, through

modulation of CXCR4/CXCR7, MMP and CFL1 functionality.
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G-protein coupled receptor kinase (GRK) proteins were initially

described as negative modulators of GPCR signaling. However,

during the last years there are increasing evidences that GRK2, the

most ubiquitous member of this family, is involved in modulating

a wide variety of signaling pathways, thus being able to act in a

pleiotropic manner. Alterations of GRK2 levels have been reported

in several pathological situations affecting different tissues and

through different pathways, showing that GRK2 acts in a tissue-

dependent manner. Although the main mechanisms associated

with the altered levels of this kinase have been uncovered in

different contexts, their importance in the epidermis are still not

known.

In this study, with the use of a Keratin14-Cre mouse model, mice

carrying a specific GRK2 deletion in the stratified epithelia, we

could link GRK2 levels with the correct epidermal homeostasis in

a cell-autonomous manner. Thus, we show that in the absence of

GRK2, both proliferation and differentiation are altered in murine

epidermis. Furthermore, GRK2 deletion also caused defficient hair

growth, together with abnormal hair follicle structure and the

formation of aberrant epidermal cysts. These data together with

the ability of GRK2 to modulate a variety of signaling pathways

related to epidermal homeostasis highlight the importance of

maintaining a normal dose of GRK2 in order to achieve a correct

epidermal growth.
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G protein-coupled receptor kinase 2 (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.

It has been reported that Cdk2-dependent and Pin1-mediated de-

gradation of GRK2 is part of an intrinsic pathway that ensures cell

cycle progression. We have recently found that sequential coopera-

tion of the E3 ligases Mdm2 and of the APC/C complex are impli-

cated in keeping at bay GRK2 levels during G2/M transition and

through mitosis. Impaired GRK2 cell cycle down-modulation pro-

motes cell cycle defects characterized by aberrant microctubule dy-

namics, spindle defects and increased mitosis duration. Notably, the

presence of a APC/C-resistance GRK2 mutant led to disruption of

spindle orientation, a process regulated by the LGN/NuMA/ABL1

positioning pathway.

Our results shown that GRK2 is a direct substrate of the

ABL1 kinase, suggesting that GRK2 might be an effector of the

LGN/NuMA/ABL1 pathway. GRK2 interacts with the SH3 do-

main of ABL1 tyrosine kinase via a proline-rich sequence (aa467-

474). Interestingly, analysis of mutational profile of GRK2 in several

tumors revealed alterations of this proline-enriched motif. Therefo-

re, we have characterized the effects of expressing a prolin-defective

GRK2 mutant in the duration and dynamics of the cell cycle and

in the process of spindle assembly. Our data point that overexpres-

sion of GRK2 might contribute to tumor instability by promoting

spindle misorientation and uncertain mitosis.

References
- Peterson YK and Luttrell LM (2017) Pharmacol Rev. 69(3): 256

- Bergstralh DT et al (2017) Development 144: 1137-45

- Nogués L et al (2016) Ebiomedicine 13: 132-145

- Dewey EB et al (2015) J Dev Biol. 3(4): 129-15

- Lafarga V et al (2012) EMBO J. 31: 856-869

- Lewellyn L et al (2011) J Cell Biol. 193: 155-69

- Penela P et al (2010) Br. J. Pharmacol. 160: 821

- Oliferenko et al (2009) Genes Dev. 23: 660-7

- Chen CT et al (2013) Trends Cell Biol. 23(3): 118-128

G18-39-P158 f,m

Molecular mechanisms of INPP5E-dependent
cilia disassembly

Sierra-Rodero, Maria Belen1; Cilleros, Dario1; Garcia-Gonzalo,
Francesc R1

1Instituto de Investigaciones Biomédicas Alberto Sols
UAM-CSIC/Departamento de Bioqúımica, Facultad Medicina
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Primary cilia are microtubule-based plasma membrane protrusions

that function as cellular antennae whose dysfunction causes cilio-

pathies and cancer. Since both primary cilia and mitotic spindles

engage centrosomes, ciliated cells must disassemble their cilia in

order to divide. Cilia disassembly is stimulated by growth factors

(GFs) and involves two parallel processes: (i) HDAC6-mediated

microtubule deacetylation and resorption (axoneme resorption),

and (ii) PI(4,5)P2 and F-actin-dependent membrane vesicle release

from the ciliary tip (cilia decapitation). GFs act partly by down-

regulating INPP5E, a ciliary PI(4,5)P2 5-phosphatase. Without

INPP5E, axonemes resorb faster in response to GFs, and cilia

decapitation becomes GF-independent. However, how GFs repress

INPP5E, and how the latter’s repression leads to cilia disassembly

remains unclear. Here, we show that active GF receptors promote

tyrosine phosphorylation of INPP5E, which also binds GRB2, a

key adapter in GF signaling. Moreover, a phosphotyrosine-mimetic

INPP5E mutant fails to localize to cilia, consistent with previous

data showing GFs reduce INPP5E ciliary targeting. We also

find INPP5E binds HDAC6 and promotes axoneme acetylation,

possibly explaining why INPP5E mutant axonemes resorb faster.

Furthermore, INPP5E interacts with F-actin regulators SNX9 and

Endophilin A2, through which it may promote cilia decapitation.
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1Centro de Bioloǵıa Molecular Severo Ochoa (UAM)/Bioloǵıa
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The actions triggered by the activation of GPCR coupled to Gq

are key to the development of vascular pathologies. Classically,

Gαq activates PLCβ, which leads to the activation of PKC and

the mobilization of Ca2+. However, numerous evidences show

the existence of alternative effectors involved in the different

functions of Gαq. Interestingly, we have recently described a

NEW effector region in Gαq capable of interacting with proteins

that contain PB1 domains relevant in autophagy and redox

homeostasis. Oxidative stress is a common cause of vascular

hyperpermeability in multiple pathological conditions, including

inflammation, and exposure to excessive mechanical stress. Gi-

ven that redox homeostasis play a critical role in endothelial

dependent-vascular diseases and that Gq-GPCR signaling has

been involved in endothelial permeability, our main goal in this

study has been to characterize the repercussion, in vivo, of these

new interactions Gαq/PB1-proteins in the Gq-GPCR-mediated

control of oxidative stress and proper functioning of the endothelial

barrier, by analysing animal models with signaling dependent

on the altered Gαq/PB1 interaction. Moreover, we have also

observed that Gαq functionally interacts with a known member

of the antioxidant response, Keap1. The Keap1-Nrf2 pathway is

the major regulator of cytoprotective responses to endogenous and

exogenous stresses caused by reactive oxygen species (ROS). The

identification of new signaling pathways that relate Gαq to the

modulation redox homeostasis will provide a better understanding

of GPCR activation coupled to Gq in pathological conditions

and will allow the design of targeted and more specific biased drugs.
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Macrophages are key cells in the innate immune response; they are

present in a large variety of locations, playing distinct functions

that are determined by the nature of their activators and the

microenvironment. Increasing evidence indicates the involvement

of Notch signaling in the regulation of innate immune response,

especially in the control of macrophage polarization and inflamma-

tion. Different studies have reported that expression of cytokines

such as IL-6, IL-12 and IL-10 in response to macrophage activation

by Toll-like receptor (TLRs) depends on the activity of Notch

receptors.

Notch receptors are single-pass, type I transmembrane heterodi-

mers initially produced as a single precursor, which is cleaved by

furin in the trans-Golgi network. In mammals, the Notch pathway

is initiated by the binding of the transmembrane ligands Delta

(-1,-3 or -4) and Jagged (-1 or -2) to Notch receptors. Ligand

binding induces a proteolytic cascade that allows an ADAM

metalloproteases-mediated cleavage, followed by a cleavage by

the presenilin / g-secretase complex. In this way the intracellular

domain of the Notch receptor (NICD) is released, and then it

translocates into the nucleus and promotes the displacement of a

repressive complex, favoring the activation of Notch target genes.

We have characterized NOTCH signaling in macrophages activated

by Toll receptors and determined that Delta1 and Delta4 are

the main ligands inducing Notch signaling in these cells, whereas

Jagged1 is unable to activate this process. Moreover, ADAM10 is

the main ADAM protease implicated in NOTCH processing and

activation. We also observed that furin is induced by Toll receptor

signaling in a NOTCH dependent fashion, affecting ADAM10

processing and NOTCH signaling.
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Sergio2; Gabaldón, Jose Antonio3; López Miranda, Santiago3;
Núñez Delicado, Estrella4; Nicolás Villaescusa, Francisco José2
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Molecular y TGF-β, 3Universidad Católica de Murcia
(UCAM)/Departamento de Tecnoloǵıa Alimentaria y Nutrición,
4Universidad Católica de San Antonio/Departamento de
Tecnoloǵıa Alimentaria y Nutrición

During wound healing, skin function is restored by the action of

several cell types that undergo differentiation, migration, prolife-

ration and apoptosis. Biologically active terpenoids have shown

to exhibit useful therapeutical properties. Among them, oleano-

lic acid (OA), a pentacyclic triterpene, shows promising properties

over wound healing, as increased cell migration in vitro. We pur-

sued to disclose the molecular mechanisms underlying those effects,

by using an in vitro scratch assay in two epithelial cell lines: non-

malignant mink lung epithelial cells, Mv1Lu; and human breast

cancer cells, MDA-MB-231. In every case, we observed that OA

clearly enhanced cell migration for in vitro scratch closure. This

correlated with the stimulation of molecular pathways related to

mitogen-activated protein (MAP) kinases, as ERK1,2 and Jun N-

terminal kinase (JNK) 1,2 activation and c-Jun phosphorylation,

as well as with the alteration of a gene expression profile that

upregulate proteins involved in migration; in line with the deve-

lopment of an epithelial to mesenchymal transition (EMT) status.

Strikingly, upon OA treatment, we observed changes in the epider-

mal growth factor receptor (EGFR) subcellular localization and

activation. These processes seem to be related to the processing

and paracrine and autocrine release of EGF, in which many pro-

teases are involved. Interestingly, we observed that treatment of OA

along with protease inhibitors, reduces EGFR activation in MDA-

MB-231 cells. On the other hand, OA effects may be constrained

by to its lipophilic nature. Resorting to carrier nanostructures, cy-

clodextrins (CDs), which modify solubility whole modulating bio-

availability, could help addressing such contains. Our data supports

the notion that plant compounds, might modulate wound healing

processes in vivo. The molecular implications of these observations

are discussed.

References
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malformations

Rivas, Verónica1; Figueras, Agnes2; Viñals, Francesc2; Mayor,
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Molecular, Universitat de Barcelona-IDIBELL/Departament de
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Serine/threonine kinase GRK2 is a key player in promoting

G-protein-coupled receptor (GPCR) desensitization and the regu-

lation 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. Consequently, 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 endothelial-specific homozygous GRK2 de-

pletion in mouse led to vessel enlargement with direct connections

between arteries and veins without an intervening capillary bed

(arteriovenous malformations, AVMs) in the gastrointestinal (GI)

tract. Interestingly, protein levels of GRK2 are altered in AVMs of

Hereditary hemorrhagic telangiectasia (HHT2) patients, wherein

the Notch and BMP9 signaling pathways appear to be particu-

larly central to the development of these lesions. Our data show

that GRK2 downmodulation affects the endothelial activation

of BMP9/ALK1 and DLL4/Notch1 signaling pathways, which

cooperate to promote suppression of branching and to properly

regulate endothelial cell identity. Overall, our results suggest that

alterations in endothelial levels of GRK2 could contribute to the

development of arteriovenous malformations and other vascular

pathologies.
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In breast cancer, factors such as genomic instability and resistance

to senescence induction contribute to tumour progression. They

promote greater heterogeneity and malignancy, making cells able

to proliferate with genetic alterations that favour their survival

thus hindering the treatment against the disease. Taking into

account the role of GRK2 in key signalling nodes in breast cancer,

we consider whether GRK2 promotes DNA repair in favour of

errors and hyperproliferative responses, while its absence induces

a premature senescence response.

This project identifies GRK2 as a key factor in tumour progression

since its catalytic activity weakens the DNA damage response

signalling regardless of genotoxic lesions and favours error-prone

repair pathways of DNA double-strand breaks. These two factors

contribute to the distinctive genomic instability of tumour cells.

On the other hand, our results suggest that GRK2 functionality

plays an important role in tumour growth, since both the lack

of catalytic activity and scaffold functions of the protein reduce

proliferation and induce senescence by mechanisms that are both

dependent and independent of the DNA damage response.

These results indicate that the decrease in expression or catalytic

levels of GRK2 hinders the development of processes and con-

ditions that are favourable for tumour progression, suggesting

that the inhibition of this onco-modulator could be exploited as a

possible treatment against cancer.
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Sodium tungstate is an inorganic salt that has been studied mainly

for its antidiabetic properties, since it is able to normalize the meta-

bolism of glucose in muscle and liver. In addition, it also intervenes

in muscle in then differentiation and synthesis of proteins and de-

creases the degradation.

Our recent work with sodium tungstate in cancer-derived cells sho-

wed that it produces a modulation of cell proliferation and the cell

cycle, due to the regulation of the Akt and ERK 1/2 pathways. This

raised a question: what factors are directly involved in regulation

of cell cycle and proliferation? To answer this question, we have do-

ne studies of different pathways involved in cellular processes that

increase cell proliferation, migration, survival, etc. In addition, we

have carried out in vivo assays in mice with xenographs.

Our results indicate that the sodium tungstate modulates the cell

cycle through FoxO transcription factor and that the set of the

results in the cells is similar to the in vivo assays.

References
- Girón, M.,Sevillano,N.,Vargas, A.,Domı́nguez,J.,Guinovart,J. and

Salto,R.(2008).The glucose-lowering agent sodium tungstate increases

the levels and translocation of GLUT4 in L6 myotubes through a

mechanism associated with ERK1/2 and MEF2D. Diabetologia, 51(7),

pp.1285-1295.

- Salto,R., Vı́lchez,J., Cabrera,E., Guinovart, J. and Girón, M. (2014).

Activation of ERK by sodium tungstate induces protein synthesis

and prevents protein degradation in rat L6 myotubes. FEBS Letters,

588(14), pp.2246-22

189



.



Authors Index



.



impar fondo.pdf

SEBBM19madrid Authors index

Authors index

Abad, Ana (G14-01-OI)

Abad, Paloma (G14-08-P165; G14-01-OI)
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Bast́ıas-Pérez, Marianela (G17-04-OS m; G17-

14-P105 f; G17-15-P106 f,m; G17-19-P110)

Batan, Paula A. (G15-16-P75)
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Bragado, Maŕıa Julia (G10-07-P124)

Bragado, Paloma (G02-33-P34 f; G02-48-P49

f; G02-53-P54 f,m; G02-58-P59; G05-04-OS;

G18-05-OS m)

Bravo, Inmaculada (G13-29-P160 f,m)

Bravo, Susana B. (G01-04-P4 f,m)
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Briz, Óscar (G11-06-OS)

Brocca, Stefania (G09-36-P41)

Bru, Samuel (G02-36-P37 f; G08-13-P110)

Buchanan, Bob B. (G09-14-P19)

Bueno, Santiago (G04-01-OI)

Bueno-Carrasco, M. Teresa (G09-46-P51 f)

Buey, Rubén M. (G09-14-P19)

Bujanda, Luis (G16-09-P83)

Buque, Xabier (PL06; G17-32-P123 f,m)

Burgos, Aurora (G02-23-P24 f,m)

Burgos-Lozano, Miguel (G18-07-OS m)

Burguera, Demian (G03-02-OI)

Burguete, Aroia (G14-10-P167)
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Calzada, Maŕıa J (G02-07-P8 f)

Camacho, Esther (G14-05-P162)

Camacho, Laura (G05-16-P10 f,m)

Camacho, Mónica (G09-41-P46; G12-01-OI;

G12-16-P134; G12-17-P135; G12-18-P136;

G12-20-P138)

Camacho, Silvia (G10-05-P122)

Camara, Yolanda (G18-22-P141 f)
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Carrasco Jiménez, Maŕıa Paz (G05-18-P12)

Carrascosa, José L. (G09-11-P16)

Carrecedo Pérez, Arkaitz (G17-25-P116 f,m)

Carreira, Patricia (G02-22-P23 f,m)

Carreira, Raquel (G16-13-P87 f)
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Crespo, Maŕıa (G17-03-OS m)

Crespo, Piero (S1.1-1; G02-20-P21 f)
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Cuñarro, Juan (G17-32-P123 f,m)

Dafforn, Tim (G09-39-P44)

Dal Peraro, Matteo (G05-13-P7 f)

Dauphin-Ducharme, Philippe (G09-15-P20)

De Agust́ın-Durán, David (G13-12-P143)

De Andres, Raquel (G13-04-OS)

De Andrés, Isabel (G13-24-P155 f)

De Biasio, Alfredo (G09-28-P33 f,m)

De Brasi, Sabrina (G06-05-P87)

De Cabo, Rafael (G17-28-P119 f; G17-30-

P121 f)

De Castro-Millán, Francisco Javier (G02-12-

P13 f,m)

De Chiara, Loretta (G16-09-P83; G16-11-P85)

De Miguel, Carlos (G15-03-OS; G17-18-P109

f,m)

De Pablo, Flora (G13-07-OS m)

De Tapia, Lidia (G11-09-P62)
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Garćıa, Concha (G02-57-P58)
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Garćıa, Maŕıa Laura (G02-64-P65 f,m; G02-

65-P66 f,m)
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Garćıa-Padilla, Carlos (G03-04-OS m)
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Garranzo, Maŕıa (G10-06-P123 f)
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Gironès, Núria (G14-03-OS m)

Goding, Colin R. (G18-06-OS; G18-12-P131)
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Gómez-Pérez, Verónica (G14-07-P164)
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f,m; G15-04-OS m; G18-09-P128 f,m; G18-35-

P154 f)

Hernández-Pinto, Alberto (G13-07-OS m)

Hernández-Sánchez, Catalina (G13-07-OS m)

Hernansanz-Agust́ın, Pablo (G15-05-OS)

Herradón, Gonzalo (G17-17-P108 f,m)
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Jorŕın-Novo, Jesús V. (G06-04-OS)

Josa, Santiago (G03-11-P80)

Jove, Mariona (G15-08-P67 f,m)

Jover, Rodrigo (G16-09-P83)

Juan Carlos, Juan Carlos (G13-22-P153)

Juanes Velasco, Pablo (G10-02-OS m)

Juanhuix, Judith (G09-35-P40)

Juaristi, Inés (G18-19-P138 f)

Jurado-Flores, Ana (G06-07-P89)

Kalograiaki, Ioanna (G05-13-P7 f)

Kaminski, Courtney (G02-53-P54 f,m)

Kang, Haejoo (G09-13-P18 f,m)

Kao, Charlly (G02-42-P43 f,m)

Kasho, Kazutoshi (G16-20-P94 f)

Khan, Saleem A. (G09-17-P22)

Kiebler, Michael A. (G13-02-OI)

Komar, Joanna (G09-39-P44)

Koukos, Panagiotis I. (G08-14-P111 f)

Kousteni, Stavroula (G02-11-P12 f,m)

Kramar, Barbara (G15-14-P73)

Krejci, Lumir (G16-13-P87 f)

Kruyer, Anna (G13-26-P157)

Kumar, Ananthanarayanan (S2.2-3)

Kurnik, Mart́ın (G09-15-P20)

Kurolap, Alina (G02-47-P48)

Labarga, Alberto (G16-09-P83)

Laborda, Jorge (G18-41-P160)

Labrousse-Arias, David (G02-07-P8 f)

Lafarga, Miguel (G02-60-P61)

Lafarga, Vanesa (G02-60-P61; G09-54-P59

f,m; G13-03-OS; G18-27-P146 f; G18-38-P157)
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Llácer, José Luis (G09-43-P48)
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López, Miguel (G17-04-OS m)

López, Susana (G18-41-P160)

López Bellón, Sara (G17-30-P121 f)
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López-Maury, Luis (G12-12-P130)
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Marco-Maŕın, Clara (G02-49-P50 f; G09-43-

P48)

Marcos, Alberto (G13-15-P146)

Marcos-Diaz, Ana (G13-26-P157)

Marcos-Silva, Marina (G09-30-P35; G16-16-

P90)

Marfany, Gemma (G02-55-P56 f)

Mari, Bartolome (G15-17-P76)

Maŕıano-Juárez, Lorenzo (G08-12-P109)

Marin-Baquero, Mikel (G04-04-P81 f,m; G16-

17-P91 f,m)
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Mart́ınez Gómez, Jesus (G16-24-P98)
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Mart́ınez-Chantar, Maŕıa Luz (PL06; G02-04-

OS m; G18-27-P146 f)

Mart́ınez-Cignoni, Melanie Raquel (G17-20-

P111; G17-21-P112; G17-22-P113; G17-24-

P115)

Mart́ınez-Costa, Óscar (G08-01-OI)
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Mártonfalvi, Zsolt (G09-19-P24 f,m)
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Niell, Núria (G02-09-P10 f,m)
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Parra-Pérez, Alberto Manuel (G01-06-P6 f;

G01-07-P7 f)

Parras, Alberto (PL02)

Pascual, Maŕıa (G13-09-P140)

Pascual-Serra, Raquel (G02-75-P76)

Passmore, Lori A. (S2.2-3)

Pastor, Sandra (G12-01-OI)

Pastor-Pareja, Jose Carlos (S1.2-1)

Pastor-Soler, Sandra (G12-20-P138)

Pastrana, César L. (G09-06-OS; G09-17-P22)

Patel, Gaurangkumar (G15-13-P72; G15-07-

199



par fondo.pdf

Authors index SEBBM19madrid

OS m)

Paul, B (G09-01-OI)

Paul Daniel, E.J. (G09-07-OS)
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Pérez-Fernández, Alejandro (G18-09-P128

f,m; G18-35-P154 f)
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Ramı́rez, Maŕıa J. (G15-03-OS)

Ramı́rez de Molina, Ana (G05-14-P8 f)

Ramı́rez-Sánchez, Ana (G18-12-P131; G18-

15-P134 f,m)

Ramon, Eva (G09-44-P49)

Ramón-Maiques, Santiago (G09-53-P58 f)

Ramos, Cristina (G16-14-P88 f)

Ramos, Edurne (G02-64-P65 f,m; G02-65-P66

f,m)
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Rodŕıguez, Macarena (G02-65-P66 f,m)
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Rodŕıguez-Mart́ın, Beatriz (G08-12-P109)
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Ruiz-Larrea, M. Begoña (G15-08-P67 f,m)

Ruiz-Marcos, Francisco (G02-75-P76)
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Vacas, Andrés (G14-09-P166)

Val-Blasco, Almudena (G02-21-P22 f)
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Viñals, Francesc (G18-43-P163 f)

Visa, Anna (G01-01-P1 f,m)

Visiedo, Francisco Manuel (G15-22-P81 f,m)

Vivancos, Núria (G13-01-OI)

Vivas, Dan (G09-49-P54)

Vivas-Ruiz, Dan (G09-48-P53; G09-50-P55;

G09-51-P56)

Vizoso-Vázquez, Ángel (G16-07-OS)

Vizárraga, David (G09-30-P35)

Vurro, Federica (G05-18-P12)

Wandosell, Francisco (G02-24-P25)

Wanrooij, Sjoerd (G16-20-P94 f)

Weber, Minéia (G17-23-P114 f)

Wiederkehr , Andreas (G17-27-P118)

Wigley, Dale (G09-13-P18 f,m)

Wilkinson, Oliver (G09-13-P18 f,m)

Woodhoo, Ashwin (G02-04-OS m)

Waas, Mark N. (G04-02-OS m)

Wyatt, Christopher D. R. (G03-02-OI)

Ximenez Embun, Pilar (G02-03-OS)

Yang, Kevin (G07-13-P97 f,m)

Yarleque, Armando (G09-48-P53; G09-50-

P55; G09-51-P56)

Yau Qiu, Zhi Xin (G08-08-P105)

Yenush, Lynne (G06-09-P91 f,m)

Yildiz, Ramazan (G15-07-OS m)

Yoldi, Guillermo (G18-25-P144 f,m)

Younes, Sabry H H (G07-12-P96)

Yruela, Inmaculada (G04-05-P82)

Yunta, Sara (G13-16-P147 f,m)

Yvert, Thomas (G08-06-P103 f,m)

Zabala Letona, Amaia (G17-25-P116 f,m)

Zafrilla, Basilio (G12-01-OI)

Zagmutt, Sebastián (G17-14-P105 f; G17-15-

P106 f,m; G17-04-OS m; G17-19-P110)

Zalba, Guillermo (G15-03-OS; G17-18-P109

f,m)

Zamarreño, Ángel Ma (G12-04-OS)

Zapateŕıa, Begoña (G17-17-P108 f,m)

Zaragozá, Rosa (G02-57-P58)

Zarria, Jacquelyne (G09-51-P56)

Zarzuela, Eduardo (G02-32-P33 f,m)

Zon, Leonard I. (G02-38-P39 f,m)

Zorrilla, Silvia (G09-47-P52)

Zorzano, Antonio (G17-07-OS; G17-23-P114

f)

Zubiaga, Ana Maŕıa (G02-04-OS m)

Zulet, Maŕıa Ángeles (G17-11-P102)
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