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Note: a requisite for admission to the Master in Biomedical Research 
(BIOMED) is that the student has to be first accepted to do his/her research 

practicum in a research laboratory in Barcelona.  
 

A main orientation of the BIOMED master is to continue towards a PhD 
thesis, and the majority of students enrolling in this master have, at the time 
of pre-registration, been accepted in research groups to do a PhD after they 
finish the master. However, there are students who have a motivation to do 
this master, and eventually a PhD, but who may not know how to contact a 

suitable laboratory. 
 

This document contains a few guidelines to help candidate students in 
finding a research group, and also a list of potential laboratories to which 

they can submit applications.  
 

This list is orientative, and students can do their research in another 
laboratory that they can find on their own. Also, this list is not just to 
choose a laboratory: you must contact the group you are interested in, 

arrange an interview, and get the written acceptance of the investigator in 
charge of that group. 

 
Last, the masters in Clinical Laboratories (BIOLAC) and Pharmaceutical 
and Biotechnology Industries of our Department are also valid to continue 

a PhD program in research, and they offer the possibility of doing a 
research-related practicum. The admission criteria to these masters do not 
require the previous acceptance by a research group. We recommend that 

students who may be interested in biomedical research-related training, but 
cannot find a laboratory for the BIOMED master, might consider enrolling 

in the BIOLAC or PHARMA-BIOTECH masters.   
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A quick guide with the main steps you need to follow to find a laboratory: 
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List of Laboratories. 
 
 
Biomedical Research Park of Barcelona (PRBB). 
 
Berta Alsina. Developmental Biology Group (UPF). 
 
Jose Aramburu and Cristina López-Rodríguez. Immunology Unit (UPF). 
 
Elena Casacuberta. (Institut Biologia Evolutiva-UPF/CSIC). 
 
Carme Casadevall. (Institut Biologia Evolutiva-UPF/CSIC). 
 
David Comas. (Institut Biologia Evolutiva-UPF/CSIC).  
 
Rafael de la Torre and Magí Farré. Neuropsychopharmacology Research Programme 
(IMIM-Hospital del Mar). 
 
Xavier Franch-Marro. (Institut Biologia Evolutiva-UPF/CSIC). 
 
Antonio García de Herreros. Cancer Programme (IMIM-Hospital del Mar). 
 
Fernando Giráldez. Developmental Biology Group (UPF). 
 
Josefa González. (Institut Biologia Evolutiva-UPF/CSIC). 
 
Elena Hidalgo and José Ayté. Oxidative Stress and Cell Cycle (UPF). 
 
Miguel López-Botet y Aura Muntasell. Immunology Unit (UPF) and Inflammatory and 
Cardiovascular Processes Programme (IMIM-Hospital del Mar). 
 
José Luis Maestro (Institut Biologia Evolutiva-UPF/CSIC). 
 
Tomás Marques. (Institut Biologia Evolutiva-UPF/CSIC). 
 
Manuel Mendoza. Centre for Genomic Regulation (CRG). 
 
Andrés Ozaita. Neuropharmacology Unit (UPF). 
 
Sandra Peiró. Cancer Programme (IMIM-Hospital del Mar). 
 
Cristina Pujades. Developmental Biology Group (UPF). 
 
Patricia Robledo. Neuropharmacology Unit (UPF). 
 
Anouchka Skoudy. Cancer Programme (IMIM-Hospital del Mar). 
 
Mª José Soler. Kidney Disease Research Group (IMIM-Hospital del Mar). 
 
Juan Valcarcel. Centre for Genomic Regulation (CRG). 
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Olga Valverde. Neurobiology of Behavior Research Group (UPF). 
 
Guillermo Vicent. Centre for Genomic Regulation (CRG). 
 
 
Other Centres. 
 
Oriol Bach. Department of Cell Biology, Immunology and Neurosciences (UB). 
 
José Ramón Bayascas. Institute of Neurosciences, Biochemistry Unit (UAB). 
 
Sònia Benitez. Hospital Sant Pau. 
 
Marcus Buschbeck. IMPPC - Institute for Predictive and Personalized Medicine of 
Cancer. 
 
Anna Castañé. Instituto de Investigaciones Biomédicas de Barcelona (IIBB-CSIC). 
 
Julián Cerón. Bellvitge Institute for BiomedicalResearch (IDIBELL). 
 
Anna Colell. Instituto de Investigaciones Biomédicas de Barcelona (IIBB-CSIC). 
 
Miquel Coll. Instituto de Biología Molecular de Barcelona-CSIC (PCB). 
 
Antonella Consiglio. Institute of Biomedicine of the University of Barcelona (IBUB). 
 
Núria de la Iglesia. Institut d'Investigacions Biomèdiques August Pi i Sunyer 
(IDIBAPS). 
 
Hernando del Portillo. Barcelona Centre for International Health Research (CRESIB). 
 
Michael Edel. Research Institute Vall d’Hebron. 
 
José Esté. Laboratori de Retrovirología IrsiCaixa, Hospital Germans Trias i Pujol. 
 
Mª Carmen García. Instituto de Investigaciones Biomédicas de Barcelona (IIBB-CSIC). 
 
Maribel Geli. Institut de Biologia Molecular de Barcelona (IBMB-CSIC). 
 
Albert Jordan. Institut de Biologia Molecular Barcelona (IBMB-CSIC). 
 
Jens Lüders. Institute for Research in Biomedicine (IRB). 
 
Marian Martínez-Balbás. Barcelona Molecular Biology Institute (IBMB-CSIC). 
 
Albert Morales. Instituto de Investigaciones Biomédicas de Barcelona (IIBB-CSIC). 
 
Cristina Muñoz Pinedo. Bellvitge Institute for Biomédicas Research (IDIBELL). 
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Matilde Parreño. Institut de Recerca -IIB Sant Pau. 
 
Mercè Pérez. Institut d’Investigació Biomèdica de Bellvitge (IDIBELL). 
 
Cinta Porte. Environmental Chemistry Department (IDAEA-CSIC). 
 
Antonio Postigo. IDIBAPS Biomedical Research Institute. 
 
Aurora Pujol. Neurometabolic Diseases Lab at IDIBELL. 
 
Ethel Queralt. Catalan Institute of Oncology (ICO)/Bellvitge Institute for Biomedical 
Research (IDIBELL). 
 
Francisco X Real. National Center for Cancer Research  (CNIO), Madrid. 
 
Anna Rosell. Neurovascular Research Laboratoy. Institut de Recerca Hospital Vall 
d’Hebron. 
 
Núria Sala. Unit of Nutrition, Environment and Cancer, Institut Català d’Oncologia 
(ICO). 
 
Lupe Soria. Instituto de Investigaciones Biomédicas de Barcelona (IIBB-CSIC). 
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Biomedical Research Park of Barcelona (PRBB). 
 
Project Title : Cooperative role of Lmx1b and Notch in neurosensory development 
 
Project supervisors 
Berta Alsina - Principal Investigator, Developmental Biology lab, Universitat Pompeu 
Fabra, Dr. Aiguader 88, 08003 Barcelona, berta.alsina@upf.edu 
http://www.upf.edu/devbiol/projectes/Alsina_lab.html 
 
Nicolas Daudet -Principal Investigator, UCL Ear Institute, 332 Gray’s Inn road, WC1X 
8EE London, UK, n.daudet@ucl.ac.uk 
http://www.ucl.ac.uk/ear/research/daudet 
 
This project can be either performed in the laboratory of Nicolas Daudet at UCL or in 
the laboratory of Berta Alsina at the PRBB. 
 
The aim of this project is to explore a possible interaction between Lmx1b and the 
Notch pathway in defining the neurosensory domains during the development of the 
inner ear.  
The inner ear is the sense organ that allows us to hear and to feel the position and 
movements of our head in space. It contains distinct sensory epithelia, with specialized 
cells that are responsible for the detection and transmission of external stimuli to the 
brain. Those cells are mainly the mechanosensory cells (or hair cells), the supporting 
cells and sensory neurons. Over the last years we have gained knowledge of some of 
the molecular mechanisms involved in the generation of these cells during 
development. As an example, the Notch pathway is fundamental for the selection of 
neuronal progenitors and hair cells from a group of competent cells by lateral inhibition. 
However, the Notch pathway has another role in defining the location or boundaries of 
the sensory epithelia of the inner ear. 
Several evidences point towards an interaction of the Notch pathway with the 
transcription factor Lmx1b in these processes. During the neurogenic period, 
suppression of the Notch pathway induces the expression of Lmx1b suggesting that 
Notch activity is repressing Lmx1b. In addition loss of function of Lmx1a in mice causes 
an expansion of sensory domains at the expense of non-sensory tissue. This 
phenotype resembles that induced by forced activation of the Notch pathway. 
The function of Lmx1b in the inner ear remains poorly understood. In Drosophila, 
apterous (the orthologue of Lmx1) induces a Notch modulator and helps Notch in 
defining borders of tissues. A similar cooperative interaction might be operating in the 
vertebrate inner ear.  
In order to address this question, several experiments will be performed. On the one 
side, overexpression of Lmx1b by in ovo electroporation of the embryonic chicken inner 
ear will be performed at different stages of development, and the activity of the Notch 
pathway will be assessed by in situ hybridization for Notch target genes. The potential 
effect of Lmx1b on the formation of sensory neurons and hair cells will be analysed by 
immunohistochemistry. On the other hand, pharmacological modulation of Notch 
activity will be performed in vitro on inner ear embryonic tissue and the effect on Lmx1b 
expression will be explored. 
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Project Title : Study of stress adaptation mechanisms in T lymphocy tes and their 
impact on their activation and differentiation .  
 
Project supervisors : Jose Aramburu PhD and Cristina López-Rodríguez. 
Unitat d’Immunologia, UPF/PRBB. Tel: 93 3160809. Fax: 93 3160901. 
E-mail: jose.aramburu@upf.edu  Web: http://www.upf.edu/immuno/descripcio/ 
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Project Title : ¨Host and Retrotransposon requeriments for telomere elongation in 
Drosophila¨: Telomere Targeting and Epigenetic cont rol of Drosophila telomeres 
 
Elena Casacuberta 
CSIC Scientist  
Institute of Evolutionary Biology IBE (CSIC-UPF)  
elena.casacuberta@ibe.upf-csic.es  
http://www.ibe.upf-csic.es/  
 
Research Interest 
My group focuses on the study of eukaryote telomeres and our model is Drosopila. We 
have different lines of research that aim to better understand which are the 
requirements for telomere elongation, protection and stability. This is a very dynamic 
field of study since telomere biology is related with processes as important as aging, 
tumorogenesis and genome integrity. 
Moreover our model, Drosophila, although has telomeres that are functionally 
equivalent to telomerase, they are maintained by an alternative mechanism. Instead of 
telomerase, Drosophila uses three non-LTR retrotransposons, HeT-A, TART and 
TAHRE to elongate the end of the chromosomes when need it. This exceptional 
mechanism in which transposable elements have been domesticated to carry out an 
essential cellular function, opens an opportunity to better understand the relationships 
between transposons and host genomes and understand their contribution to genome 
evolution. 
 
A suitable project for a Master student would be the study of the ¨Host and 
Retrotransposon requeriments for telomere elongation in Drosophila¨. Inside this topic 
we are currently studying:  
 
The requirements for telomere targeting  :HeT-A,TART and TAHRE are exclusively 
target at the telomeres and do not insert inside the chromosome arms. Same way, all 
the other transposable elements of Drosophila are kept outside the telomere arrays. 
Understanding which are the host and the transposon requirements for achieving such 
specific and protected targeting is crucial to understand how HeT-A, TART and TAHRE 
are able to fulfill the telomere elongation in Drosophila.  
 
How the telomere retrotransposons are integrated wi th the rest of the cellular 
pathways involved in telomere maintenance and stabi lity: HeT-A, TART and 
TAHRE must be integrated in the cellular pathways controlling telomere length and 
genome stability. At the same time, HeT-A, TART and TAHRE are subject to genome 
regulation responding to their potentially deletereous nature. We are currently 
investigating several aspects of the possible epigenetic mechanisms  that regulate 
HeT-A, TART and TAHRE expression as well as their telomere function.  
 
 For this project the student will use: Genetics, molecular biology, cell biology, 
biochemistry and fluoresence and confocal microscopy.  
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Project Title : 
Regenerative potential of peripheral skeletal muscle from COPD patients 
 
Project supervisor  
Carme Casadevall Fusté, MD, PhD 
Grup de Miogènesi, inflamació i funció muscular (Dr. Joaquim Gea Guiral), IMIM 
ccasadevall@imim.es 
Tel: 93 316 03 87 
C/ Dr. Aigüader, 88 
08003 Barcelona 
http://www.imim.es/ 
 
 
Orientative project summary or summary of current r esearch lines.  
 
Chronic Obstructive Pulmonary Disease (COPD), although primarily a disease of the 
lungs, exhibits secondary systemic manifestations. Skeletal muscle weakness is one of 
the main systemic effects of COPD and is often accompanied by loss of fat-free mass 
(FFM). Furthermore, muscle wasting has been identified as a significant determinant of 
mortality in COPD, which is independent of lung function, smoking and Body Mass 
Index (BMI).  

Loss of muscle mass is a complex process involving changes in the control of substrate 
and protein metabolism as well as changes in muscle cell regeneration, apoptosis and 
differentiation. A few recent studies have shown an increased myofibrillar protein 
breakdown, as well as apoptosis, in cachectic COPD patients. Moreover, in vitro and 
animal studies suggest that impaired muscle cell differentiation and regeneration may 
contribute to skeletal muscle atrophy, but the relevance of these findings in COPD 
remains to be determined. 

The aim of our project is to elucidate the involvement of muscle regeneration in the 
maintenance/loss of peripheral muscle mass in COPD patients. Towards this end, we 
are analyzing the regenerative capacity of Muscle Precursor Cells (MPCs) obtained 
from the quadriceps muscles of control subjects and COPD patients, with or without 
loss of muscle mass.  

The restorative potential of muscle is dependent not only on the regenerative capacity of 
the MPCs, but also on the optimal environmental cues that regulate this process. In 
order to provide a more comprehensive assessment, we want to elucidate the role of 
specific factors, such as IGF-1 and TNF-alpha, in the modulation of the myogenic 
program and in the regulation of muscle regeneration and homeostasis. 

Techniques used in the laboratory range from microscopy, immunostaining, histological 
and morphometric analyses of tissues. We also perform tissue culture studies, cell 
sorting by flow cytometry, and many molecular techniques including qPCR, enzymatic 
activity measurements and ELISA. 
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Project Title : 
 
Disentangling selective and demographic processes in human populations 
 
Project supervisor   
David Comas, Institut de Biologia Evolutiva (CSIC-UPF) researcher 
Doctor Aiguader 88, fourth floor (PRBB building) 
Tel: +34 93 3160843 
E-mail: david.comas@upf.edu 
http://www.ibe.upf-csic.es/ibe/people/faculty/davidcomas.html 
 
Orientative project summary or summary of current r esearch lines.  
 
The Human Genome Diversity  Group  http://www.ibe.upf-
csic.es/ibe/research/research-groups/comas.html belongs to the Population Genetics 
Program  in the Institut de Biologia Evolutiva (IBE) http://www.ibe.upf-
csic.es/ibe/research/research-programs/populationgenetics.html 
 
Our research is focused on the understanding of the current genomic diversity in 
human populations in order to establish the mechanisms, causes and consequences of 
this genetic variation. We are mainly focused on trying to disentangle two types of 
processes: 

- Demographic processes. Population history, such as migrations, expansions, 
bottlenecks and admixtures have modelled the extant genome diversity of 
humans. Using several genetic markers, such as mitochondrial or Y-
chromosome lineages as well as high-throughput SNP coverage of several 
human populations, we have addressed some demographic questions, from 
regional aspects such as the genetic impact of the Bantu expansion in Central 
Africa to more global issues such as the colonization of whole continents. 

- Selective processes. The human genome as also been modelled by selective 
processes as a result of adaptations during the species history. We have 
analyzed parts of our genome in order to detect genetic signals yield by 
selective processes, such as adaptation to different environments and its 
relationship with human diseases. 

Disentangle both types of processes is not an easy task and our research deals with 
the analysis of the diversity of the human genome at a population level in order to 
detect demographic and selective processes. 
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Orientative project summary or summary of current r esearch lines.   
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Project supervisor   
Xavier Franch-Marro 
CSIC Scientist 
Institute of Evolutionary Biology IBE CSIC- UPF 
Passeig Marítim de la Barceloneta, 37-49. 
E-08003 Barcelona (Spain) 
Tel: 34 932309647 
ext. 6052 
email: xavier.franch@ibe.upf-csic.es 
 
Orientative project summary or summary of current r esearch lines.  
 
The main aim of this study is to investigate the functional role of Wg signalling in 
development as well as ist implications in organ size changes along evolution. In 
particular our interest is to understnad how Wntless controls the secretion of the ligand 
Wg and the effects of Wg signalling in cell proliferation and organ size control.   
 
Study of the Action mode of Wntless in Wg signalling 
 Identification of Wls protein domains. In order to understand how Wls controls Wg 
secretion  we plan to express different truncated forms of Wntless and study their 
intracellular transport using the assay described above. Moreover, we plan to test the 
functionality and steady state of these mutant proteins in vivo using Drosophila as a 
model.  Since Wingless secretion depends on Wntless recycling we will be able to 
monitor the effect on Wntless indirectly by anti-Wingless antibody staining in the wing 
imaginal disc.  
 
Role of Wg signalling in growth control 
 Identification of new Wg target genes and their role in cell proliferation. As 
mentioned above moderate overactivation of Wg signalling results in a overproliferation 
in the wing pouch. Furthermore we found that wg siganlling works in a bimodal way in 
the wing pouch. While high levels of wg signalling repress cell proliferation, moderate 
wg activity promotes cell division. Although the mechanism by which wg signalling 
inhibit cell proliferation in the D/V boundary, where it has its highest activity, is quite 
well understood, the way wg signalling promotes proliferation is unknown. To gain 
insight in this question we propose to identify new target genes of wg signalling using 
microarray assay (see below for details). Comparing the different transcriptional profile 
between wing discs with high activation of wg signalling with discs, where Wg is 
activated at moderate levels  will allow us to identify new traget genes of the signalling 
pathway. Posterior characteritzation of these genes in Drosophila and other insect 
species, such as Tribolium will contribute to undertstand the mechanism that controls 
organ size and shape. 
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Project Title : Transcriptional control of epithelial-mesenchymal transition in tumor 
cancer cells  
 
Project supervisor   
 
Antonio García de Herreros , Programa de Recerca en Càncer,  IMIM-Hospital del 
Mar, Parc de Recerca Biomèdica de Barcelona, agarcia@imim.es, Tel 93 – 3160433.  
 
Orientative project summary or summary of current r esearch lines.   

The adhesion junction protein E-cadherin plays a central role in the process of epithelial 
morphogenesis. Down-regulation of this protein takes place during the acquisition of metastatic 
and invasive abilities by epithelial tumor cells and is mainly due to a transcriptional blockage of 
E-cadherin gene (CDH1) expression initiated by Snail1 transcriptional factor. Moreover, Snail1 
overexpression in epithelial cell lines induces a remarkable change of phenotype and the 
acquisition of mesenchymal cell features (an epithelial-mesenchymal transition, EMT). Snail1 
inhibits CDH1 gene expression both directly, through its binding to CDH1 promoter and 
indirectly, inducing the expression of Zeb1 and Zeb2 repressors. Therefore, whereas Snail1 is 
required for the initial down-regulation of CDH1 expression, Zeb1 and 2 are necessary for the 
complete silencing of this gene. Besides Snail1 effect on invasion, transfection of this gene 
increases other tumoral features, as promote a higher resistance to apoptosis and the 
acquisition of stemness properties.  

Our current research is focused to the study of the molecular mechanisms of Snail1 action. 
Specifically, we are interested in: 1) the characterization of the mechanisms responsible for the 
repression of epithelial genes and the induction of mesenchymal genes by Snail1; 2) the 
regulation of the expression of Snail1 and other EMT inducers by cytokines or stress conditions; 
and 3) the role of Snail1 in the activation of other cellular types, such as cancer activated 
fibroblasts, also relevant for tumor invasion. 

 
Most recent publications: 

 
1. ESCRIVÀ, M., et al . Repression of PTEN phosphatase by Snail1 transcriptional factor during 
gamma-radiation-induced apoptosis. Mol. Cell Biol. 2008, 28, 1528-1540. 
 
2. BELTRAN, M., et al . A natural antisense transcript regulates Zeb2/Sip1 gene expression 
during Snail1-induced epithelial-mesenchymal transition. Genes & Develop. 2008, 22, 756-769. 
 
3. HERRANZ, N.,  et al. Polycomb complex 2 is required for E-cadherin repression by the Snail1 
transcription factor.  Mol. Cel. Biol. 2008, 28, 4772-4781. 
 
4. FRANCI, C., et al. Snail1 protein in the stroma as a new putative prognosis marker for colon 
tumours. PLoS One, 2009, 4, e5595. 
 
5. VIÑAS-CASTELLS, R., et al. The hypoxia-sensitive ubiquitin ligase FBXL14 targets Snail1 for 
proteasome degradation. J. Biol. Chem., 2010, 285, 3794-3785. 
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Fernado Giráldez . Principal Investigator, Developmental Biology lab, Universitat 
Pompeu Fabra, Dr. Aiguader 88, 08003 Barcelona, Fernando.giraldez@upf.edu 
http://www.upf.edu/devbiol/projectes/Alsina_lab.html 
 
Project outline: 
 
Deafness is a major health problem with a high social impact. More than 40 million 
people in Europe and up to 6% of the developed world population suffer from this 
disease caused by noise and other environmental noxious factors. To a great extent, 
auditory defects are due to damage or degeneration of the ear sensory unit, hair-cells 
and afferent sensory neurons.  
  
Regenerative therapies rely on reprogramming stem cells to specific cellular states that 
are then able to integrate and differentiate into specific cell types. We want to  
characterise the properties of embryonic neurosensory progenitors, and to understand 
the molecular mechanisms that generate neurons and hair cells in the embryo. 
Experiments will involve genetic lineage tracing, gain and loss of function of critical 
genes and in vitro analysis of developmental potential.  
 
Recent publications 
 
ABELLÓ G., KHATRI S. , RADOSEVIC M. , SCOTTING P.J , GIRÁLDEZ F. , ALSINA B. (2010) Independent 
regulation of Sox3 and Lmx1b by FGF and BMP signaling determines the neurogenic and non-neurogenic 
domains in the chick otic placode Developmental Biology  339: 166-178                                                                                                                                       
  
KAMAID*, A., NEVES*, J. and GIRALDEZ, F. (2010) Id gene regulation and function in the prosensory domains 
of the chicken inner ear: a link between BMP signaling and Atoh1.  J.Neuroscience 30:11426-11434                                                                                                                                 
  
NEVES, J., PARADA, C., CHAMIZO, M. and GIRALDEZ, F. (2011) Jagged1 regulates the restriction of Sox2 
expression in the developing chicken inner ear: a mechanism for sensory organ specification. Development 138: 
doi:10.1242                 
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Project Title : 
The molecular process and functional consequences of adaptation 
 
Project supervisor   
 
Josefa González 
Ramon y Cajal Researcher 
josefa.gonzalez@ibe.upf-csic.es 
Institut de Biologia Evolutiva 
Passeig de la Barceloneta 37, P74 
Barcelona 08003 
93-2309500 (ext 6018) 
www.stanford.edu/~jgonzalp 
 
Orientative project summary or summary of current r esearch lines.  
 
The long-term goal of my research is to understand the molecular process of adaptation 
and its functional consequences. Towards this end, I am currently focusing on the 
analysis of transposable element-induced adaptations. 
Why is important to study adaptation?  
Understanding adaptation has important implications for basic and applied science since 
adaptation underlies processes such as the ability of species to survive in changing 
environments, resistance to antibiotics and cancer chemotherapies, and host-pathogen 
interactions.  
Why is important to study transposable elements?  
Additionally, the analysis of transposable elements is interesting in itself. Transposable 
elements are mobile pieces of DNA present in the genome of virtually every organism 
including the human genome. Indeed, almost half of our genome is derived from 
transposable elements. These elements have great impact in the genome structure and 
function of all organisms. Thus, understanding their activities provides a deeper 
understanding of fundamental biological questions. It’s also important to note that 
transposable elements are directly related to human health. There are multiple examples 
of their movement within the genome, resulting in a new mutation that results in human 
disease. For example, the HIV virus actually joins permanently with the human genome 
in a transposition reaction. Understanding transposable element behaviour is therefore 
essential for understanding genomic and genetic determinants of human health. 
How do we study the role of transposable elements in adaptation?  
Research in my lab involves a multidisciplinary strategy (Figure 1) in which genomics, 
population genetics, computational biology, molecular biology, biochemistry and 
experimental evolution approaches are combined. Specifically, we use state-of-the-art 
techniques such as next-generation sequencing, computational pipelines and allele-
specific expression analysis. 
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Project Title :  
Molecular mechanisms controlling oxidative stress responses and the cell cycle 
in fission yeast 
 
Project supervisors:  
Elena Hidalgo and José Ayté 
Universitat Pompeu Fabra  
C/ Dr.Aiguader 88  
08003 Barcelona  
Spain  
Tel. 34-93-316-0848  
Fax. 34-93-316-0901  
elena.hidalgo@upf.edu / jose.ayte@upf.edu 
 
Orientative project summary or summary of current r esearch lines.  
Our group is interested in studying the components and molecular mechanisms 
which regulate the responses to oxidative stress and the control of the cell 
cycle, using the fission yeast Schizosaccharomyces pombe  as a model 
system.  To obtain more information about the laboratory and about our 
research interests, please consult our group’s web page (www.upf.edu/osccg). 
 
Currently we have undergoing projects to study gene expression in yeast, 
including regulation of transcription during (i) G1/S phase of the cell cycle; 
and/or (ii) adaptation to oxidative stress.  
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Project Title : Characterization of the innate immune response to human 
cytomegalovirus: implications for the pathogenesis of vascular disease 
 
 
Project supervisor   
 
Dr. Aura Muntasell Castellví    Dr. Miguel López Botet 
Immunology Unit, DCEXS, UPF   Immunology Unit, DCEXS, UPF 
C/ Dr Aiguader, 88     C/ Dr Aiguader, 88 
08003 BCN      08003 BCN 
Tel. 933160811/0822     Tel. 933160780 
Aura.Muntasell@upf.edu    miguel.lopez-botet@upf.edu 
http://www.upf.edu/immuno/    http://www.upf.edu/immuno/ 
 
 
Orientative project summary or summary of current r esearch lines.  
 
 Our laboratory interests have lately been focusing in the mechanisms and the 
receptors involved on the innate immune response towards herpesviruses, specifically 
human Cytomegalovirus (HCMV). Human cytomegalovirus is a member of the beta 
herpesviridae family that infects between 50 and 80% of adults worldwide. Primary 
HCMV infection is often asymptomatic and is followed by a lifelong persistent infection 
characterized by latency periods interrupted by virus reactivation episodes. HCMV 
infection can cause severe disorders in immunocompromissed individuals or in 
congenital infection. Moreover, HCMV infection has been associated to the 
development of chronic inflammatory diseases and immune system aging. Cells of the 
innate immune system, including macrophages, dendritic cells and NK cells play an 
important role in the control of HCMV. In response to antiviral defence mechanisms, 
HCMV have developed a number of immune evasion strategies which may suppress or 
modulate both innate and adaptive arms of the immune system, allowing for the 
establishment of a chronic infection of the host. 
Several lines of investigation are currently being developed in the lab covering different 
aspects of the host pathogen relationship: 
 
1 - Receptors of the innate immune system and cytokines  involved in the 
response to HCMV-infected myelomonocytic cells.   
Cells of the myeloid lineage are reservoirs for HCMV latency, and differentiation of 
progenitors to dendritic cells (DC) may reactivate the virus. Furthermore, 
myelomonocytic cells (DCs and macrophages) are susceptible to HCMV infection, 
which impairs DC maturation, thus interfering with the development of virus specific T 
cell responses. Suitable experimental conditions have been set up in our laboratory to 
assess innate immune response towards HCMV-infected myelomonocytic cells. 
 
2 - Identification of putative novel targets for vi ral immune evasion mechanisms. 
HCMV is an enveloped double-stranded DNA virus encoding for over 200 ORFs from 
which only one third are essential for viral infection and replication. Experimental 
systems suitable for the characterization of novel HCMV immunoevasion strategies 
have been implemented in our laboratory.  
 
3 - HCMV, innate immunity and disease 
We have previously reported that the persistent asymptomatic infection by HCMV 
shapes the NK cell receptor repertoire expressed by NK and CD8 T cells in healthy 
donors. We are studying the impact that this effect of the viral infection may have in the 
susceptibility to different diseases, particularly in the pathogenesis of atherosclerosis 
and vascular disease. 
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Project Title : Nutritional signals in insects. 
 
Project supervisor  
 
José L. Maestro,  
Científico Titular del CSIC, 
Institut de Biologia Evolutiva (CSIC-UPF) 
Passeig Marítim de la Barceloneta 37-49, 08003 Barcelona 
E-mail: joseluis.maestro@ibe.upf-csic.es 
http://www.ibe.upf-csic.es/maestro/index.html 
 
Orientative project summary or summary of current r esearch lines.  
 
Summary of the research lines 
The main research interest of our group focuses on the study of how the organisms can 
detect their nutritional status and how this information will regulate some critical processes, 
especially reproduction, but also growth, longevity, etc. A typical case in which the flow of 
information from nutrition to physiological events becomes crucial is that of the 
anautogenous organisms. Anautogeny is a successful reproductive strategy typically used 
by different mosquito species, but also by other insects. Females of the anautogenous 
species do not initiate the reproductive processes until they have made a food intake. This 
intake will trigger a series of signals that will activate the physiological, metabolic or 
endocrine processes that will lead to reproduction. The German cockroach, Blattella 
germanica, is a typical anautogenous insect that will not start the production of 
reproductive hormones or yolk proteins until it has eaten. This species is a very good model 
of insect physiology because its reproduction is governed, as in most insects, by juvenile 
hormone and not by ecdysteroids as it only happens in dipterans (flies and mosquitoes). For 
these reasons this cockroach is our main insect model.  

 
Research sub-lines 
-Insulin receptor (InR) and TOR functions: Two of the pathways that contribute to the 
nutritional signal transmission, in insects and other organisms, are the insulin receptor 
(InR) and the target of rapamycin (TOR) pathways. They are involved in detecting 
nutritional signals and activating different processes, such as growth, cell proliferation, 
longevity and cancer. Our group studies these pathways in B. germanica and their 
relationships to the activation of reproduction, among other processes. We are conducting 
studies using different experimental models, including fed and fasted individuals and 
specimens in which we manipulate the expression of different proteins, such as InR , TOR 
or the kinase of the ribosomal protein S6 (S6K). 
-FOXO and vitellogenin expression: FOXO proteins are evolutionary conserved 
transcription factors which have been described as key players in the InR pathway. This 
pathway would regulate FOXO activity through its differential phosphorylation. B. 
germanica FOXO, which has been recently cloned by our group, maintains exactly the 
canonical phosphorylation sites, so we assume that it will be regulated in the same way. We 
are interested in analyzing the role of FOXO in different processes. Our main question is 
whether the nutritional signals activate reproduction through FOXO and which are the 
genes regulated by the action of FOXO. We are also interested in the role of FOXO in some 
other processes as starvation resistance, oxidative stress and longevity. 
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Project Title : 
 
Structural variation in great-ape genomes. 
 
Project supervisor  Tomas Marques-Bonet, Ramon y Cajal.  
 
tomas.marques@upf.edu 
 
Institut de Biologia Evolutiva (UPF-CSIC)  
Departament de Ciències Experimentals i de la Salut   
Parc de Recerca Biomèdica de Barcelona  
Plaça Charles Darwin, 1 
08003 Barcelona 
Phone + 34 93 3160887 
http://www.ibe.upf-csic.es/ibe/research/research-groups/marques.html 
 
 
Orientative project summary or summary of current r esearch lines. (If you must 
include image files or figures, please keep them to a minimum in terms of size and KB).  
 
My main line of research is centered in the discovery of the extent of genome structural 
polymorphism within the great ape species. The goal is to create an integrated view of 
structural variation evolution by studying changes in the composition, frequency, size 
and location at every major branchpoint of human divergence from other primates. The 
results of these analyses will assess the rate of genome variation in primate evolution, 
characterize regional deletions and copy-number expansions as well as determine the 
patterns of selection acting upon them and whether the diversity of these segments is 
consistent with other forms of genetic variation among humans and great apes. 
 
Research Projects  
  
•Identification and characterization of primate structural variation and an assessment of intra-specific 
patterns of selection and copy-number variation. ERC Starting Grant. Principal investigator: Tomas 
Marques-Bonet. 
 
Recent Publications 
 
•Tomas Marques-Bonet, et al. "A Burst of Segmental Duplications in the African Great Ape Genome 
Ancestor" Nature . 2009 Feb 12;457(7231):877-81. 
 
•Tomas Marques-Bonet, Santhosh Girirajan, Evan Eichler. "Origins and Impacts of Primate Segmental 
Duplications." Trends Genet . 2009 Oct;25(10):443-54 
 
•Can Alkan, Jeffrey M. Kidd, Tomas Marques-Bonet, et al. "Personalized Copy-Number and Segmental 
Duplication Maps using Next-Gen Sequencing Technology." Nat Genet . 2009 Oct;41(10):1061-7. 
 
•Cemalettin Bekpen, Tomas Marques-Bonet, et al. "The Death and Resurrection of the Human IRGM 
Gene". PLOS Genetics  2009 Mar;5(3):e1000403. 
 
•Orangutan Consortium. "The Genome of the 'Man of the Forest' (Pongo pygmaeus)" Nature  2011. 
 
•Neandertal Consortium. "A draft sequence and preliminary analysis of the Neandertal genome" Science  
2010. 
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Project Title : Chromosome condensation, segregation and cytokinesis 
 
Project supervisor : 
Manuel Mendoza 
Centre for Genomic Regulation (CRG) 
C/ Dr. Aiguader, 88 
08003 Barcelona, Spain 
Tel. +34 93 316 02 62 
Fax +34 93 316 00 99 
manuel.mendoza@crg.es 
http://www.crg.es/manuel_mendoza 
 
Summary of current research lines. 
 
Living cells have a fascinating ability to generate complex and dynamic internal 
structures. Nowhere is this property more evident than during mitosis and cytokinesis: 
in a very short time (often of the order of a few minutes) cells alter their shape, 
duplicate and partition their internal components, and divide into two apparently 
identical halves. These dramatic morphological changes need to be precisely 
coordinated with each other in space and time. To learn more about the principles 
underlying this coordination, we focus on the events at the end of the cell cycle: 
chromosome segregation and cytokinesis, in the yeast Saccharomyces cerevisiae. 
 
1. Chromosome condensation and segregation:  During animal cell division, 
chromosome partitioning requires mitotic chromosomes to be compact enough to allow 
their segregation; conversely, the spindle must elongate enough to segregate even the 
longest chromosome. However, it is not clear whether chromosome condensation and 
spindle elongation are linked. We are addressing this question through manipulation of 
chromosome arm length in yeast cells, and analysis of mitotic and cytokinetic events by 
live cell microscopy in normal and mutant strains. Using this strategy, we have found 
that axial chromosome compaction is coordinated with anaphase spindle length. We 
are currently characterizing the mechanism of this coordination through a 
multidisciplinary approach, which combines live cell imaging, classical molecular and 
genetic techniques and state-of-the-art genomics and proteomics. 
 
2. Chromosome segregation and cytokinesis:  A second focus of our laboratory is 
the control of cytokinesis and its coordination with chromosome segregation. In 
budding yeast and human cells, a checkpoint known as NoCut delays completion of 
cytokinesis when chromosome segregation is impaired. Inactivation of NoCut leads to 
premature cytokinesis, and late-segregating chromosomes are trapped and cut by the 
cytokinesis machinery. NoCut relies on a complex network of factors to monitor 
chromatin segregation away from the spindle midzone. We aim to systematically 
characterize the NoCut mechanism, taking advantage of genetic screens to identify 
new checkpoint components. 
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Project Title : Molecular bases for cannabinoids action in the brain 
 
Project supervisor   
Andrés Ozaita, PhD 
andres.ozaita@upf.edu 
93 3160823 
C/Dr. Aiguader, 88 
PRBB-3rd floor 
08003 Barcelona 
http://www.upf.edu/neurophar 
 
 
Orientative project summary or summary of current r esearch lines.  
 
Cannabinoid agonists like delta9-tetrahydrocannabinol (THC), the main psychoactive 
component in Cannabis sativa preparations, promote their pharmacological effects by 
acting on at least two types of G-protein coupled receptors, CB1 and CB2 receptors, 
both components of the endocannabinoid neuromodulatory system. CB1 receptors are 
mainly expressed in the central nervous system, where they account for the 
psychoactive effects of cannabinoid agonists. 
In rodents, THC administration produces amnesia, antinociception, hypothermia, 
locomotor perturbations, reward and physical dependence. We have described how 
activation of CB1 receptors by THC results in changes in the activity of several cerebral 
intracellular signaling pathways like extracellular signal-regulated kinase (ERK) and 
Akt/mammalian target of rapamycin (mTOR), and how these signaling events mediate 
some of the amnesic-like effects of cannabinoids acting on the protein synthesis 
machinery in the hippocampal neurons. 
This research project will characterize the transcripts responsible for the amnesic-like 
effects of cannabinoids acting on the endocannabinoid system combining 
pharmacological and genetic approaches with behavioral, biochemical and proteomic 
studies. 
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Project Title : 
Lysyl Oxidase Like 2 LOXL2 is a Histone H3 Lysine 4  deaminase  

Project supervisor   
 
Sandra Peiró Sales, PhD 
Investigador “Miguel Servet” 
Programa de Recerca en Càncer, IMIM-Hospital del Mar 
PRBB 
speiro@imim.es 
Telf: 93 3160434 
 
 
Orientative project summary or summary of current r esearch lines.  
 

Methylation of lysine K4 (K4) within histone H3 has been linked to active transcription 

and it is removed by LSD1 and the JmjC-domain-containing proteins by amino-oxidation or 

hydroxylation, respectively. We have described deamination catalyzed by Lysyl-oxidase like 2 

protein (LOXL2) as a novel chemical mechanism for H3K4 modification. Moreover, LOXL2 

activity is linked with the transcriptional regulation of CDH1 gene, suggesting that LOXL2 

mediates gene expression by regulating H3K4 deamination. These results show a new H3 

modification and provide a novel mechanism for H3K4 demethylation. 

The results presented do not resolve how deamination of lysines can be reversed. The 

generated aldehyde group could react in vivo with aminotransferase enzymes, which would 

catalyze the incorporation of a new amino group. Alternatively, a histone variant replacement 

might exchange the deaminated histone by another one containing unmodified H3K4 that can 

be further methylated. 

Our experiments show that LOXL2 induces a global decrease in the active methyl 

marks. Genetic alterations of histones demethylases are detected in cancer, which suggest that 

aberrant activation or inactivation of these proteins contribute to tumorigenesis. It has been 

reported that LOXL2 is highly expressed in many human cancers. Therefore, LOXL2 

deregulation might contribute to cancer progression probably by deaminating H3K4 and 

therefore affecting gene regulation. Additional studies will be required to elucidate the possible 

role of LOXL2 in epigenetics, transcription regulation and cancer. 
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Project Title : 
Patterning and segmentation of the hindbrain: how boundaries are established? 
 
Project supervisor  
Cristina Pujades, PhD 
Developmental Biology Laboratory  
DCEXS-Universitat Pompeu Fabra 
PRBB, C/ Dr Aiguader 88, 08003 Barcelona 
 Tel. +34 93 3160839 
http://www.upf.edu/devbiol/projectes/cns.html  
 
Orientative project summary or summary of current r esearch lines.  
 
A central problem in developmental biology is to understand how multiple cell types 
are generated and maintained in highly organized spatial patterns. The Central 
Nervous System is initially subdivided into regions, where there is a progressive 
refinement of pattern. Each region has a distinct identity that underlies the generation 
of a specific set of cell types. We are studying the posterior part of the developing 
brain of the vertebrates - the hindbrain - as model to analyze the molecular 
mechanisms of tissue subdivision and cell differentiation. Early during development, 
the hindbrain is subdivided into a series of segments, named rhombomeres, which 
constitute compartments of gene expression and cell lineage. This process of 
segmentation has a central role in the patterning of the head in which underlies the 
specification of nerves, and of neural crest cells that migrate from the hindbrain to form 
components of the Peripheral Nervous System and the skeleton. The appearance of 
morphologically visible rhombomeres requires the segment restricted expression of a 
series of transcription factors, which positions the rhombomeric boundaries, and later 
on morphological boundaries are established.  
  
The main aims of the project are: i) to unveil the molecular mechanisms controlling 
boundary cell formation at the interface of rhombomeres. As the rhombomeres emerge, 
distinct morphological boundaries form to separate the molecularly and 
neuroanatomically distinct segments. The process of compartmentalization first 
involves formation of an interface between adjacent segments, followed by the 
induction of a specialized population of boundary cells at this interface. Preliminary 
results of the lab help to have a better understanding of how Eph/ephrin signaling 
specifies boundaries through Jak2/STAT3, and how boundary cells are maintained as 
an undifferentiated cell population. However, their direct targets are still unknown. 
Therefore, one objective will be to look for Jak2/STAT3 targets and to unveil the 
genetic network that maintains a stem cell state in the very same boundary cells.  ii) to 
study the behavior and fate of hindbrain boundary cells. Boundary cells appear to be a 
transient undifferentiated population, but their long-term fate is not known. Hence, the 
other main objective will be to trace the boundary cell population and assess their fate.  

To investigate these problems we will use zebrafish as a model system as it has two 
important advantages. First, the stereotyped organization of cells within hindbrain 
segments and molecular mechanisms of boundary formation have been extensively 
studied in zebrafish. Second, the function of genes in cell organization and boundary 
formation can easily be studied, since this system enables rapid gain and loss of 
function analysis combined with time lapse imaging to follow cell behavior. In addition, 
the approaching completion of the zebrafish genome sequence is greatly accelerating 
the analysis of gene regulation and function. In this project we will use a number of 
sophisticated and efficient tools for transgenic expression and analysis of gene 
function in zebrafish, which have been extensively used in other model systems.  
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ESTUDIO DE LA IMPLICACIÓN DE POLIMORFISMOS HUMANOS EN LA 
ADICCIÓN A LA NICOTINA 
 
Project supervisor   
Patricia Robledo, PhD 
Neurofarmacología UPF and Neuropsychopharmacology Program 
IMIM (Institut de Recerca Hospital del Mar) 
PRBB 
Calle Dr. Aiguader 88 
Barcelona 08003 
SPAIN 
probledo@imim.es 
Tel: +34 93 316 0890 
FAX: +34 93 316 0901 
 
 
Orientative project summary or summary of current r esearch lines.  
 
Nuestro proyecto tiene por objetivo comprender el impacto de los polimorfismos en los 
genes humanos de los receptores nicotínicos de la acetilcolina (nAChR) sobre los 
efectos de la nicotina en el cerebro. Recientemente se han descubierto polimorfismos 
humanos del nAChR que han sido relacionados con la adicción a la nicotina, 
incluyendo los alfa5-, alfa3- y beta4-nAChRs. Así, utilizaremos modelos de ratones 
genéticamente modificados y técnicas de  comportamiento para investigar la 
contribución respectiva de estos receptores nicotínicos aun inexplorados, pero 
potencialmente esenciales. El estudio de estos subtipos desconocidos se llevará a 
cabo mediante (i) ratones con deficiencias constitutivas de los nAChR (KO) y (ii) 
ratones KO con una re-expresión selectiva de los nAChR en áreas específicas del 
cerebro por medio de vectores lentivirales para lograr esta re-expresión en diferentes 
subtipos neuronales en ratones adultos, incluyendo las neuronas dopaminérgicas y 
GABAérgicas. La participación de cada subunidad en las propiedades adictivas de la 
nicotina se estudiará por medio de la técnica de auto-administración intravenosa de 
nicotina. Se explorará también cómo la posible formación de complejos RNA-RNA de 
receptores alfa3 y alfa5 puede regular la función de los nAChR. 
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Project Title : Role of Eya2 in pancreatic cancer 
 
Project supervisor   
 
Anouchka Skoudy, PhD  askoudy@imim.es 
Institut de Recerca del Hospital del Mar-IMIM 
Programa de Recerca en Càncer, Edifici PRBB 
 
Orientative project summary or summary of current r esearch lines.  
 

Our group is interested in the molecular mechanisms involved in pancreatic cancer and 
particularly of those involving specific transcription factors that could eventually direct 
tumorigenic genetic programs. 
  For instance, the Eyes absent (Eya) family proteins (Eya1-Eya4) were originally 
characterized as members of a conserved regulatory network implicated in many embryonic 
developmental processes, which main function was to act as transcription regulators. Later on, 
they were found to be miss-regulated in human genetic disorders and human malignancies 
such as cancer.  

The best accepted function for Eyas was established during organogenesis, in particular 
during limb patterning as well as in ear, kidney and eye development. In these processes, Eyas 
promote cell specification and control both proliferation and survival of progenitor cell 
populations, by acting as co-activators of the homeodomain Sine oculis (or Six) proteins. In fact, 
Eyas do not harbour DNA binding domains but provide a transactivation domain located in their 
N-terminal part to Six through direct interaction. In the Eya- C-terminal domain are located the 
sites of interaction with Six and also a tyrosine phosphatase catalytic domain, which makes this 
family of transcription factors very unique. Indeed, it is not clear at the present whether the 
activation of the transcriptional activity requires also the enzymatic activity, although in 
Drosophila the phosphatase activity is required for eye formation. In mammalian cells, a model 
has been proposed in where the Eya-phosphastase activity could switch the activity of Six from 
a repressed to an activating state in certain cell contexts.  

To date the role of Eyas in cancer is far to be deciphered. It has been described that the 
overexpression of EYA2 in ovarian tumors is associated with poor survival and suggested that 
SIX1 and EYA2 may be cooperating to impart an aggressive phenotype in this type of tumor but 
also in breast and lung tumors. In breast cell lines, EYA2 promotes transformation and an 
increase in cell invasion. Nonetheless, in other tumors, such as in colon cancer, the same gene 
appears hypermethylated and there is a lack of its expression. In line with this, methylation of 
EYA4 has been detected in esophageal carcinomas. These data suggest that Eyas can have 
tissue-specific functions, promoting tumorigenesis in one context while inhibiting it in another 
but the molecular mechanisms underlying these opposite effects are unknown. 

Our research line is focused using several in vitro models on the study of Eya in 
pancreatic cancer. Our present data show that Eya regulate cell transformation as well as cell 
motility, among other processes. A short objective based-project will be designed for Master 
students aiming at pursuing a PhD on cancer research. The major aim of such project will be to 
elucidate the functional contribution of the phosphatase and transcriptional activities in 
mediating these events as well as the signalling pathways involved, using techniques of cellular 
and molecular biology. 
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The effect of Renin Angiotensin System on gender differences in diabetic kidney Nephropathy. 
 
Project supervisor   
 
Name: María José Soler Romeo, and Marta Riera 
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=83 
 
 
Orientative project summary or summary of current research lines. �
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Project Title :  Molecular mechanisms of alternative pre-mRNA splicing regulation 
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Orientative project summary or summary of current r esearch lines.  
 
Research in our laboratory focuses on the mechanisms that regulate alternative pre-
mRNA splicing, a process that expands the information content of multi-cellular 
organisms by allowing the production of multiple mRNAs from the same primary 
transcript. We are studying alternative splicing of genes that regulate cell proliferation 
and programmed cell death by proteins that have oncogenic and tumor suppressor 
properties. In our group students are exposed to a variety of techniques, including high-
throughput technologies for genome-wide studies, cell biology, biochemistry, structural 
biology and bioinformatics. Students are supported by a group of 10 colleagues 
(currently 3 students and 7 postdocs), but they run their own projects independently. 
 
Recent PhD students graduated from the lab: 
 
* Luis Mendes Soares (Univ. of Lisbon), currently postdoc in the laboratory of Stephen 
Buratovski , Harvard Medical School. Publications:  
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* Anna Corrionero (UPF), currently postdoc in the laboratory of Robert Horvitz, 
Massachusetts Institute of Technology. Publications:  
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Project supervisor   
 
Olga Valverde MD PhD 
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Tel. 93 316 08 67 
Olga.valverde@upf.edu 
 
Orientative project summary or summary of current r esearch lines.  
 
 
A relevant objective that needs to be addressed by experimental neurobiology is the 
co-occurrence of major depression and drug addiction. Epidemiological and clinical 
data have shown a very high prevalence for depression and drug addiction (12%-80% 
according to whether it is detected in general or clinical populations). Individuals with 
major depression are more likely to develop substance use disorders, and individuals 
with drug addiction are at greater risk for the development of major depression, 
compared to the general population. Research results and clinical experience have 
converged in the recognition that this psychiatric illness combination has adverse 
clinical consequences. An important unsolved question regarding major depression 
and drug addiction co-morbidity is to elucidate if major depression is primary 
(independent) or substance-induced. In fact, three main hypotheses explain the high 
co-occurrence between depression and drug addiction: i) Drug addiction and 
depression are different symptomatic expressions of similar pre-existing 
neurobiological abnormalities; ii) Repeated drug administration, through 
neuroadaptation, leads to biological changes that have common elements with 
abnormalities mediating depression and, iii) Drug addiction could be developed through 
a self-medication of the patient to diminish problems associated with the depression. 
To solve these questions has crucial implications for prognosis and therapeutical 
approach. However, there are important methodological difficulties mainly due to i) the 
fact that acute or chronic effects of substance abuse mimic symptoms of major 
depression making it difficult to identify the disease; and ii) there is not available animal 
models able to combine the “modelling” of these two disease. The aim of the present 
proposal is to identify new animal models to evaluate the pathophysiological basis of 
psychiatric co-morbidity, in particular drug-addiction and depression. To achieve our 
aim, we have developed in our lab, animal models to investigate the development of 
drug addiction to different drugs of abuse (cocaine, MDMA and ethanol) as well as 
behavioural and neurochemical studies to induce and evaluate depressive-like 
disorders in normal mice and in animals with a genetic mutation (mice deficient in CB1 
receptors, A2a receptors and GPR3 receptors respectively). For this purpose, different 
behavioural, neurochemical, neuroendocrine and molecular responses will be 
evaluated. Thus, animals with depressive-like disorder (primary or induced) will be 
exposed and evaluated during the different phases of self-administration procedure 
(acquisition, extinction and relapse) for the three dugs of abuse (cocaine, MDMA and 
ethanol). Then, behavioural and neurochemical parameters will be assessed in normal 
and in genetically modified mice. Sex differences and the efficacy of antidepressant 
treatment will be evaluated. 
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Orientative project summary or summary of current r esearch lines.  
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Project Title : 
 
Role of p27Kip1 on oncogenesis 
 
 
Project supervisor   
Oriol Bachs, Professor on Cell Biology 
Department of Cell Biology, Immunology and Neurosciences 
Casanova 143, 08036-Barcelona 
Email: obachs@ub.edu 

Tfon:93-4035286 

Orientative project summary or summary of current r esearch lines.  
 
The protein p27Kip1 (p27) is a negative regulator of cell proliferation whose most well-
known function is to inhibit the activity of cyclin-dependent kinases (cdks) that play a 
key role in cell cycle control. The decreased levels of p27 in human tumors are 
associated with poor prognosis of the disease and this is independent of the ability to 
inhibit the activity of the cdks. Thus, in addition to its role as cdk inhibitor p27 performs 
other functions that have to be responsible for the poor prognosis of tumors with low 
levels of p27. During the last recent years, our group has been working on the 
identification of new functions of this protein and we have demonstrated that p27 is a 
transcriptional regulator. Specifically, we found that p27 binds to the promoters of 427 
genes (p27 target genes (p27-TGs)) that encode proteins involved in important 
functions such as transcription, splicing, translation, respiration and cell cycle. The 
expression analysis (microarrays) of these genes in p27-deficient cells indicates that 
this protein has a repressive role of the transcriptional activity of most of these genes. 
We also observed that p27 interacts with classical transcriptional repressors such as 
p130, E2F4 and various histone-deacetylases (HDACs), with co-activators such as the 
acetylase PCAF and transcription factors of the family "ets." All these results indicate 
that p27 regulates transcription through multi-protein complexes. It is therefore possible 
that the function of p27 as a regulator of transcription may be related to the poor 
prognosis observed in patients with tumors with low levels of p27. To examine this 
possibility we present this project whose objectives are: 1) The characterization of the 
mechanisms by which p27 regulates transcription of its target genes and 2) The 
analysis of the role of deregulation of p27 target genes in the higher malignancy of 
tumors with low levels of p27. 
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Project Title : 
 
Role of p27Kip1 on the differentiation of Neural Stem Cells 
 
 
Project supervisor   
Oriol Bachs, Professor on Cell Biology 
Department of Cell Biology, Immunology and Neurosciences 
Casanova 143, 08036-Barcelona 
Email: obachs@ub.edu 

Tfon:93-4035286 

Orientative project summary or summary of current r esearch lines.  
 
The protein p27Kip1 (p27) is a negative regulator of cell proliferation whose most well-

known function is to inhibit the activity of cyclin-dependent kinases (cdks) that play a 

key role in cell cycle control. In addition to its role as cdk inhibitor, it has been shown 

that p27 performs other functions beyond cyclin-cdk regulation. We have recently 

observed that p27 is a transcriptional co-repressor. Specifically, we found that p27 

binds to the promoters of 427 genes (p27 target genes, p27-TGs) that encode proteins 

involved in important functions such as transcription, splicing, translation, respiration 

and cell cycle. The transcriptional co-repressor role of p27 might be carried out by 

different mechanisms: 1) in collaboration with other classical well-known repressors as 

p130, E2F4 and HDACs and 2) through the interaction with Neurogenin-2. This 

interaction stabilizes the transcription factor and this leads to the differentiation 

of neural progenitors in the cortex. Preliminary results in our group indicate that 

p27 participate in the differentiation of Neural Stem cells in the telencephalon. 

We speculate that p27 directly regulates the expression of a number of genes 

involved in this process and thus, in this project we aim to study how p27 

regulates this transcriptional differentiation program. 
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Project Title : The role of PDK1 in controlling neuronal survival and differentiation 
analysed by knock-in mutation 
 
Project supervisor   
 
Jose R Bayascas, PhD 
Institute of Neurosciences, Biochemistry Unit 
University Autonoma of Barcelona, UAB 
E-08193 Bellaterra (BARCELONA) 
Tel: +34 93 5813762 
     +34 93 5868144 
Fax: +34 93 5811573 
Email: joseramon.bayascas@uab.cat 
http://inc.uab.cat/ 
 
Orientative project summary or summary of current r esearch lines.  
 
Background: Neurons born from progenitor cells progress to their mature phenotype 
by means of intricate genetic programs which controls cell survival, growth, 
differentiation, migration and synapses formation. During this process, neurons 
encounter a great diversity of growth factors and hormones that activate different signal 
transduction pathways that ultimately control the physiology of the cell. Among them, 
the PI3K-PKB pathway emerged during the last decade as a central mediator of 
neurotrophic factor-induced neuronal survival, and PKB/akt is considered nowadays as 
a drug target to treat neurodegenerative disorders. However, most of the studies are 
based in the use of specific inhibitors of the phosphoinositide 3-kinase (PI3K) 
combined with overexpression experiments of dominant negative and constitutively 
active forms of the protein kinase B (PKB), therefore genetic evidences demonstrating 
a role of PKB in regulating neuronal survival are needed. 
Summary: The main goal of this project is to characterise two mice strains that 
expresses two PDK1 conditional knock-in alleles containing the Lys465Glu (K465E) 
and the Leu155Glu (L155E) mutations disrupting the folding of the PH domain and the 
PIF pocket respectively. As a consequence, these alleles produce PDK1 mutant forms 
which are not longer able to activate the PKB/akt isoforms, or substrates other than 
PKB (p70S6K, SGK, p90rsk and PKC), respectively. The PDK1 conditional allele will 
be expressed in specific neuronal populations by means of the Cre-Recombinase 
technology to evaluate the relative contribution of the PKB/akt isoforms, compared with 
that of the other PDK1 substrates, to the cell survival of those specific neurons. 
Objectives: 
1)    To generate by genetic crosses PDK1 conditional knock-in mice expressing the 
PDK1 Lys465Glu and Leu155Glu mutant alleles in neurone-specific manner. 
2)    To analyse the PDK1 conditional knock-in mice phenotype. 
3)    To investigate the relative contribution of the PKB isoforms, when compared to the 
rest of the PDK1 substrates, to neuronal survival and differentiation of neuronal primary 
cultures upon stimulation with neurotrophic factors and under cellular stress. 
4)    To elucidate the involvement of the PDK1 substrates in the intracellular signalling 
pathways induced by neurotrophic factors. The activation and phosphorylation of those 
PKB physiologic targets involved in cellular survival, as well as of the p70S6K targets 
involved in protein synthesis and cell growth control, will be evaluated. 
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Project Title : 
STUDY OF THE MECHANISMS INVOLVED THE INFLAMMATORY EFFECTS OF 
ELECTRONEGATIVE LDL IN MONOCYTES 
 
Project supervisor   
Sonia Benitez PhD. Researcher (senior) 
E-mail: sbenitez@santpau.cat 
Postal Adress: Lipids Lab (Bioquimica)  pavelló 17 antic Hospital Sant Pau 
  Avda St Antoni Mª Claret, 167, 08025 Barcelona  
  Telephon: 935567595  
 
 
Orientative project summary or summary of current r esearch lines.   
 
The study of our group of investigation is focused on electronegative LDL (LDL(-)) and 
its inflammatory effect on cells. LDL(-) is a plasma LDL subfraction whose proportion is 
increased in high-risk cardiovascular diseases.  
LDL(-) has inflammatory properties, such as the induction of several inflammatory 
molecules (cytokines, adhesion molecules, interleukins,..) in endothelial and 
mononuclear circulating cells. These data suggest that LDL(-) could be an important 
atherogenic factor; however, there  is unknowledge about the pathways that lead to its 
action. The aim of this project is to evaluate in depth the mechanisms involved in the 
inflammatory action of LDL(-) on human monocytes isolated from blood. Particularly the 
points to study are: 

- Components of LDL(-) that are involved in promoting cytokine induction 
- LDL(-) binding/uptake to monocyte receptors, and mechanisms involved in its 

cell uptake. 
- The cellular pathways and transcription factors activated by LDL(-) 
- Role of HDL in counteracting inflammatory effects of LDL(-) 

To achieve these goals the use of several techniques are required: isolation of 
lipoproteins, monocyte isolation from blood and cell culture, ELISA techniques, 
molecular biology, chromatography, ultracentrifugation,etc. 
The knowledge of the intracellular mechanisms involved in the effect of the atherogenic 
LDL(-) is very interesting and will permit greater insight into the action of this particle 
and the future possibility of designing therapeutic strategies to inhibit the inflammatory 
effect of LDL(-). 
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Project Title : Metabotropic glutamate receptors 2/3 (mGluR2/3) as drug targets to 
improve cognitive impairment in schizophrenia  
 
Project supervisor . 

Anna Castañé, PhD 
JAE-Doc contract 
IIBB-CSIC 
Roselló 161, 6th floor. 08036 Barcelona 

 
Phone number: 933638300 ext 354 
acfnqi@iibb.csic.es 

 
Orientative project summary or summary of current r esearch lines.  
Schizophrenia is a mental illness characterized by a cluster of symptoms grouped in three categories, 
positive symptoms (psychosis, hallucinations, and aberrant thoughts), negative/affective symptoms 
(depression, social isolation) and cognitive deficits, such as impaired working memory, attention deficit, 
and reduced executive functioning. Current antipsychotic medications commonly target monoaminergic 
receptors and they have showed limited efficacy recovering negative and cognitive symptomatology1. 
Therefore, there is a particular need for new treatments to improve cognitive impairment in 
schizophrenia. Several lines of evidence suggest that glutamatergic mechanisms contribute to the 
pathophysiology of schizophrenia2. For example, phencyclidine (PCP) and other antagonists of N-
methyl-D-aspartate (NMDA) receptors evoked schizophrenia symptoms in healthy individuals and 
exacerbate current symptoms in patients. In rodents, PCP-like drugs are used as pharmacological tools 
to model schizophrenia symptoms.  

Recent studies identified group II metabotropic glutamate receptors (mGluR2, mGluR3) as new 
antipsychotic medications2. Indeed, treatment of schizophrenic patients with mGluR2/3 agonist 
LY140023 improved both positive and negative symptoms3. Preclinical data also suggest that 
mGluR2/3 agonists may also improve cognitive deficits in schizophrenia. mGluR2 and mGluR3 are 
primarily distributed in forebrain regions including cortical areas where they are coupled to Gi/0 proteins 
and typically inhibit adenylyl cyclase activity. Stimulation of mGluR2/3 regulates glutamate release by 
presynaptic mechanisms. PCP and other psychotomimetic NMDA antagonists increase cortical 
activity4, glutamate efflux5,6 and may produce their cognitive effects, at least in part, by potentiating 

glutamatergic neurotransmission at non-NMDA receptors. Hence, reduction of presynaptic 

glutamatergic activity by targeting group II mGluRs may represent an approach for reversing cognitive 
effects induced by PCP-like drugs. In this line, mGluR2/3 activation attenuated the effects of acute PCP 
on working memory in rats7.  

This project seeks to further explore the neurobiol ogical bases underlying mGluR2/3-
based cognitive improvement in schizophrenia under the working hypothesis that mGluR2/3 
activation will restore cortical activity and corti cal glutamatergic neurotransmission in a 
subchronic PCP-based animal model of schizophrenia.  Subchronic PCP show advantage over 
acute PCP models in the evaluation of cognitive effects after treatment cessation, thus avoiding any 
possible motor bias. In this project we’ll use a broad battery of behavioural paradigms to reveal 
cognitive impairment in PCP-treated mice and we’ll explore the neurochemical, electrophysiological, 
and intracellular bases of mGluR2/3 reversion. Recent studies showed cortical serotonin 5-HT2AR and 
mGluR2/3 interactions to be relevant for psychotic symptoms in schizophrenia8. In a second step we’ll 
explore the possible significance of 5-HT 2AR and mGluR2/3 interactions in PFC-dependent 
cognitive tasks.  
  References 
1 Gray and Roth (2007) Schizophr Bull 33:1100-1119.            2 Moreno et al (2009) Cell Mol Life Sci 66, 3777-3785. 
3 Patil et al (2007) Nat Med 13: 1102-1107.                             4 Kargieman et al (2007) PNAS 104, 14843-14848. 
5 Moghaddam et al (1997) J. Neurosci. 17, 2921-27               6 López-gil et al (2007) Neuropsychopharm 32, 2087-97 
7 Moghaddam and Adams (1998). Science 281:1349-1352.   8 González-Maeso et al (2008) Nature 452, 93-97. 
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Project Title :  
 

Genetics and Functional Genomics in C. elegans 
 

 
Project supervisor   
 
Julián Cerón Madrigal, PhD 
Genetics and Functional Genomics in C. elegans 
Cancer and Human Molecular Genetics. 
Bellvitge Institute for BiomedicalResearch (IDIBELL) 
Gran via s/n, Km 2.7, l'Hospitalet 08907, Barcelona, Spain. 
 
tel:  +34 93 260 7251 
fax: +34 93 260 7414 
email:         jceron@idibell.org , jceronmadrigal@gmail.com 
websites:    www.idibell.org , www.gusano.info 
 
 
 
Orientative project summary or summary of current r esearch lines.  
 
The use of model organisms has reported great advances in understanding the 
fundamentals of human diseases. Particularly, researchers working with Caenorhabditis 
elegans have recently obtained two Nobel Prizes in Medicine and Physiology (2002 and 
2006). The nematode C. elegans is a pioneer system for the use of RNA interference 
(RNAi) and a powerful model organism for addressing questions, in a rapid and 
inexpensive manner, in almost all aspect of biology. For example, we can make a 
double mutant strain in two weeks or we can screen hundreds of RNAi clones in just 
few weeks. 
 
In our lab, we are taking advantage of genetics and genomics tools as RNAi, tiling arrays, 
Gateway cloning, generation of transgenics, bioinformatics...etc... to better understand basic 
cellular mechanisms in C. elegans whose deregulation may produce disease in humans. We are 
an international and young research group. We have lab meetings every week in English. 
 
Currently, there are two main research lines in the lab: 
    1) Modelling cancer in Caenorhabditis elegans   
    2) Functional Genomics of Splicing-related components 
 
Our location within a Hospital provides an excellent scientific environment for translational 
biomedical research. 
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Project Title : Structural characterization of DNA-binding proteins and complexes by 
crystallography and X-ray diffraction 
 
Project supervisor   
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Orientative project summary or summary of current r esearch lines.   
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Project Title:  
1. Development of new tools and strategies capable o f modifying the activity of 
endogenous neural stem cells in the adult mammalian  brain. 
2. Modeling human neurodegenerative diseases by iPS  cell technology  
 
Project supervisor  : 
Antonella Consiglio 
Institute of Biomedicine of the University of Barcelona (IBUB) 
Parc Cientific de Barcelona-Edifici Helix 
Baldiri Reixac 15-21,08028 Barcelona, Spain 
e-mail:aconsiglio@pcb.ub.es 
http://www.ub.edu/ibub/antonella%20consiglio.html 
 
Research projects 
Many neurological diseases result in death of neurons in the adult brain leading to 
severe and often terminal failure of brain function. The discovery that new nerve cells 
are born in various brain regions throughout adulthood not only challenged the 
conceptual understanding of brain function and structural plasticity but also opened 
novel approaches to restoring brain function in neurological disorders.  
Our research is concentrates on two main areas: 
 

1. Neurogenesis and Neurodegeneration. Within this field we aim to develop a 
multidisciplinary approach for replacing neurons lost from disease or injury, that 
combines the use of advanced lentiviral-mediated gene modification strategies 
for in vivo selected gene activation with a series of transplantation and genetic 
manipulation studies whereby the properties of either NSCs or the niche can be 
altered. These experiments will assay the differences in NSCs behavior, 
including proliferation, migration, and differentiation, between neurogenic and 
non-neurogenic regions of the brain and how changes in these behaviors are 
associated with aging and neurodegeneration. In addition, using several 
approaches, including exogenously regulated expression, transplantation, LV-
mediated siRNA delivery, constitutive, conditional and self-excising LV 
mediated delivery, the function of several candidates genes are investigated in 
vivo to identify part of the multiple signals that are responsible for endogenous 
precursor division, differentiation, circuit integration and survival in different 
regions of the brain, and to validate the possibility to manipulate neural 
precursors toward therapeutic neuronal repopulation for the cure of different 
degenerative CNS pathologies. We also study the involvement of cellular and 
molecular mechanisms that control the process of neurogenesis in different 
disease processes, such as Alzheimer’s disease.  
 

2. Understanding of the molecular basis of human di sease by using 
pluripotent stem cells . The establishment of the new technology of genetic 
reprogramming has allowed the generation of pluripotent stem cells, known as 
iPS (induced Pluripotent Stem) cells directly from differentiated cells as for 
instance adult skin fibroblasts. This technique has disclosed the opportunity to 
derive autologous pluripotent stem cells for innovative applications in the 
biomedical field. However, a more direct application of this technology is the 
derivation of patient specific iPS-derived differentiated cells. We are currently 
generating specific cell types,e.g. dopamine-producing neurons, derived from 
human iPS cell lines that could be used as in vitro models for the study of 
different diseases, such as Parkinson’s disease, and as potential sources of 
material for cell replacement therapy.  
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Project Title : 
Neural Stem Cell Maintenance and Differentiation Fa ctors as Main Players in the 
Pathogenesis of Gliomas 
 
Project supervisor   
 
Núria de la Iglesia Zaragoza, Ph. D. 
IDIBAPS Researcher 
Clinical and Experimental Neurosciences 
Institut d'Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS) 
 
e-mail: niglesia@clinic.ub.es 
tel.: (+34) 666607088 
address: 
Centre Esther Koplowitz (CEK) - Planta 2 
C/Rosselló, 153 
08036 - Barcelona 
webpage: 
http://www.conocimientocompartido.es/workspaces/kmkey/my-clinic_groups_units2994 
 
Orientative project summary or summary of current r esearch lines.  
 

Our research group is a young, highly motivated team devoted to applying 
developmental neurobiology knowledge to the study of gliomas, the more common 
primary brain tumors. Gliomas are among the most aggressive human tumors, which 
still remain incurable nowadays despite a long list of clinical trials in search of an 
effective treatment. The recent identification of cancer stem cells as the brain tumor 
initiating cells suggests that neural stem cell (NSC) proteins involved in either stem cell 
maintenance or differentiation are likely to contribute to the pathogenesis of gliomas. 

To identify new candidates involved in NSC biology, Dr. de la Iglesia performed a 
mass-spec based, proteome-wide quantification analysis on NSC differentiating into 
astrocytes by SILAC (Stable Isotope Labeling with Amino acids in Cell culture). We are 
now using the SILAC screen results as one of the starting points of our research. Our 
projects are highly multidisciplinary and involve the use of molecular biology, cell 
biology, and mouse modeling approaches to address fundamental questions relevant 
to NSC and cancer biology. 

Main research lines: 
• Identification and characterization of new factors involved in NSC maintenance 
and differentiation. 
• Study the role of the above factors in the initiation and invasiveness of gliomas. 
• Identification of new drugs for glioma therapy. 
Dr. de la Iglesia was trained as a posdoctoral fellow at Harvard Medical School and 

now holds a research position at Institut d’Investigacions Biomèdiques August Pi i 
Sunyer (IDIBAPS). IDIBAPS is in the midst of the Hospital Clinic-Faculty of Medicine 
complex, which provides an extremely favourable environment for research in the 
biomedical field. Indeed, we work in close relationship with the clinical neuro-oncology 
committee at Hospital Clínic de Barcelona with the ultimate goal to translate our 
research from bench to bedside. 
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Project Titles: 
1. Defining safe methods to reprogram somatic cells into stem cells in xeno free clinical grade 

cell culture conditions. 
2. Manipulating the immune system to promote survival of stem cells for treatment of spinal 
cord injury.  

 
Project supervisor. 
Dr. Michael Edel 
Group Leader and Ramon y Cajal Investigator 
Research Insitute  of Hospital Val d Hebron and  
Banc de Sang i Teixits  
Advanced Cell therapies and Immunology (3rd Floor) 
Passeig Taulat 106-116 
Poblenou 08005, Barcelona, Spain 

Email: edel.michael@gmail.com 
Email: medel@ir.vhebron.net 
Tel. 0034 93 557 6744 
Fax: 0034 93 557 9161 

 
Orientative project summary or summary of current research lines.   
1.Making clinical grade HLA matched IPS celsl to treat spinal cord injury. 
Recently, the development of induced pluripotent cell (IPS) technology, that uses 3 or 4 genes (Oct4, 
Sox2, Klf4 with or without c-Myc) to reprogram somatic cells similar to embryonic stem cells, has given 
rise to potential new patient specific cell replacement therapies for spinal cord injury (SCI) and other 
medical conditions. Spinal cord injury is a major disability resulting in huge economic loss and personal 
quality of life loss. The use of IPS derived oligodendrocyte precursor cells (OPCs) offers a new approach 
to treat SCI. A pressing question in the field, to bring iPS to the clinic, is how to achieve better quality 
(pluripotency) of IPS cells and remove the threat of cancer. Our working hypothesis is that using cell 
cycle (Cyclin D1) and survival genes (Rem2) to replace c-Myc will give rise to better quality (pluripotent) 
IPS cells. We will make clinical grade (xeno free) IPS cells made from a set of HLA typed human cord 
blood (cells with less starting mutations) using virus-free and transgene-free RNA transfection methods in 
an attempt to make safer and higher quality IPS cells. In turn we will develop differentiation protocols 
that will give rise to higher purification percentage of desired adult stem cell types for cell based therapy 
applications. We aim to apply this to the making of oligodendrocyte precursor cells (OPCs), because 
these cells can remyelinate axons of existing damaged motor neurons following injury to make them 
functional again. Overall we aim to make better quality, clinical grade, iPS cells by manipulating cell 
cycle and survival genes and perform research into defining efficient differentiation protocols and 
survival of adult stem cells for cell replacement therapy. 
2. Survival of Stem Cells 
In Spain the incidence of spinal cord injury (SCI) has been estimated at the rate of 15.5 per million 
population (18.8 for males, 14.9 for females). In addition to physical therapy, the best strategy for 
treatment of spinal cord injury is to re-myelinate existing motor neurons by oligodendrocytes and to 
promote survival of cells against apoptosis in the injury site that undergoes a massive immune response 
post-injury. We aim to develop a protocol to promote survival of OPCs in a hostile immune setting in 
vitro. Beucase the secondary damage to the spinal cord is a result of a massive immune invasion leading 
to cell apoptosis we aim to address this by determining a way to promote OPCs that would be potentially 
used  in an in vivo setting. We will use an in vitro setting in the first instance, for the purposes of this 
grant proposal in order to set as close the best conditions to save animal use and costs. 

Publications from Group 
1. Cristina Menchon*, Michael J. Edel*#, and Juan Carlos Izpisua Belmonte. The cell cycle 

inhibitor p27Kip1 controls self-renewal and pluripotency of human embryonic stem cells. 
Accepted Cell Cycle Feb 2011. *Principle Investigator. # Joint first authors. 

2. Michael J. Edel, Cristina Menchon, Sergio Menendez, Angel Raya and Juan Carlos Izpisua 
Belmonte. Rem2 GTPase maintains survival of human embryonic stem cells as well as 
enhancing reprogramming by regulating p53 and cyclin D1. Genes and Development, Mar 
15, 2010; 24 (6). Impact factor 15. *Principle Investigator. COVER PAGE PHOTO.  

3. Ruben Bierings, Miguel Beato, and Michael J. Edel*. An endothelial cell genetic screen 
identifies the GTPase rem2 as a suppressor of p19ARF expression that promotes endothelial 
cell proliferation and angiogenesis. J. Biol. Chem, 2008 Feb 15;283(7):4408-16.*Senior 
author and Project leader. Impact factor 7. 

Previous post-doctoral student: Dra Cristina Menchon: krisabela@hotmail.com 
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Project Title : Cellular cofactors affecting HIV replication and disease progression 
 
Project supervisor   
 
José A. Esté  
Senior Researcher  
IrsiCaixa  
Hospital Germans Trias i Pujol C. Canyet s/n 08916 Badalona, Spain  
Phone: 34 934656374 ext. 107  
Fax: 34 934653968  
E-mail: jaeste@irsicaixa.es  
Webpage: www.irsicaixa.es 
 
Orientative project summary or summary of current r esearch lines.  
  
Humans show remarkable variation in vulnerability to infection by HIV-1 and especially in the 
clinical outcome after infection, a variability that is governed by multiple host genetic factors. 
Knowledge of required cellular factors and their interaction within HIV-1 life cycle are essential 
for a better understanding of virus replication and pathogenesis, but also to eventually find 
novel potential therapeutic targets. Recent advances in genomics and RNA interference have led 
to conduct genome-wide surveys to identify cellular genes that can affect virus replication, 
resulting in an exponential increase of host factors putatively involved in viral replication. 
Several distinct GWAS have been published to date, only associations in the HLA region on 
chromosome 6 have passed genome-wide significance. On the other hand, RNA interference 
based screenings pointed to several hundred of genes, but only a few have been replicated in 
two or more different experimental settings.  Thus, despite their enormous power and interest, 
large-scale genome-wide screens should be taken only as starting points and not as final results, 
being essential further genetic and functional characterization of candidates to validate them. 
Whole-exome and/or whole-transcriptome sequencing approaches represent a step forward 
leading to the final aim of identifying the real causative variants, which could then be 
functionally characterized. Ideally, the identified causative variants should be functionally 
analyzed in a physiologically relevant system of T cells and genetic determinants validated in an 
independent population sample. 
Objectives:  
The main objective of our work is the identification and functional characterization of new 
determinant factors of the differences in susceptibility to HIV infection, the time-course of 
progression to AIDS and the validation of identified cofactors as markers of disease and as 
targets for anti-HIV intervention, including: 
1. Integrate genomic information with functional genetic information in a systematic 
screening with knockdown for host factors controlling HIV infection. 
2. Functional studies and validation of specific markers, genes and routes affecting 
disease. 
 
References 
 
1. E. Ballana et al., Journal of Immunology 186, 464, 2011 
2. E. Ballana et al., Clinical Infectious Diseases 50, 1022, 2010 
3. E. Ballana et al., Blood 113, 1278, 2009. 
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Project Title :  
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Project supervisor   
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Orientative project summary or summary of current r esearch lines.  
 
Steatohepatitis (SH) represents an intermediate stage of the fatty liver disease that 
begins with steatosis, and encompasses alcoholic (ASH) and non-alcoholic 
steatohepatitis (NASH). In contrast to steatosis, which is characterized by the 
accumulation of lipids within hepatocytes and considered a reversible step, SH reflects 
a progression of the disease and features steatosis with the presence of inflammation, 
hepatocellular death, oxidative stress and fibrosis. ASH/NASH can progress to more 
advanced stages culminating in cirrhosis and hepatocellular carcinoma. Although both 
ASH/NASH exhibit similar histological features, molecular lipogenic mechanisms, 
including activation of transcription factors SREBP1c and SREBP-2, the etiology of 
both is obviously different. In the case of NASH, given its association with obesity, 
insulin resistance and type II diabetes, its impact of NASH worlwide represents a 
serious global health concern which requires efficient therapeutic armamentarium. 
Unfortunately, the available therapies are inefficient, urging the need to improve the 
current treatments or design new ones. A major reason for this situation is our 
incomplete understanding of the molecular mechanisms underlying the progression 
from steatosis to ASH/NASH caused by TNF/Fas, which are known to be critical 
mediators players in SH. In this regard, we have uncovered that the type rather than 
the amount of lipids plays a major role in the sensitization of fatty liver to TNF/Fas (Mari 
et al, 2006), with acidic sphingomyelinase (ASMase) and mitochondrial cholesterol 
trafficking playing an instrumental role due to the stimulation of mitochondrial oxidative 
stress and mitochondrial outer membrane permeabilization (Garcia-Ruiz et al, 2003). 
These concepts have been recently validated in samples from patients with NASH, in 
which we observed a correlation between free cholesterol upregulation, SREBP-2 
induction and NASH (Caballero et al, 2009). Moreover, in addition to the proapoptotic 
role of ASMase, recent observations from our lab have provided a novel function of 
ASMase in the activation of hepatic stellate cells and hence in liver fibrogenesis 
through regulation of lysosomal cathepsins B and D (Moles et al, 2010). Thus, since 
hepatic steatosis constitutes the first hit in the “two hits” scenario of SH, understanding 
its regulation may be critical to modulate the progression to SH. In this regard, a novel 
mechanism involved in lipid regulation has been uncovered involving autophagy (Singh 
et al, Nature 2009). Autophagy is considered a protective mechanism involved in the 
turn over of damaged cellular components to recycle macromolecules. Due to this 
emerging role of autophagy in lipid metabolism, it is conceivable that impaired 
autophagy may contribute to increased hepatic steatosis, acting as a early culprit 
contributing to the progression of ASH/NASH. 
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Project Title : 
Molecular mechanism and physiological functions of endocytic traffic 
 
Project supervisor   
 
María Isabel Geli Fernández-Peñaflor 
 
Institut de Biologia Molecular de Barcelona (IBMB-CSIC) 
Parc científic de Barcelona 
Edifici Hèlix 
C/ Baldiri REixac 15 
08028 Barcelona 
 
E-mail mgfbmc@ibmb.csic.es 
Phone 934020193 
 
Orientative project summary or summary of current r esearch lines.  
 
 
Our group is interested in understanding the molecular mechanism and the physiological 

functions of endocytic traffic. Endocytosis is the process whereby cells internalize part of their 

own plasma membrane (PM) together with samples of the extracellular material. Material 

destined for internalization is delivered to early endosomal compartments, from where it can 

either be recycled back to the PM or be transported to the late endosomal and lysosomal 

compartments for degradation. The basic molecular mechanisms involved in endocytic traffic 

are largely conserved. However, endocytosis is more complex and subjected to a major number 

of regulatory inputs in higher eukaryotes, where it plays key roles in a number of very 

specialized physiological functions such as the regeneration of synaptic vesicles, the production 

of morphogen gradients or the presentation of antigens by cells of the immune system. The 

main research line in our laboratory uses the yeast S. cerevisiae  as a model system to 

investigate the basic molecular mechanism of clathr in and actin-dependent endocytic 

budding . Specifically, we are trying to: 1) unveiling the architecture of endocytic protein 

complexes participating in membrane bending and vesicle scission by using immunoelectron 

microscopy and ultrastructural 3D reconstruction by electron tomography (Idrissi et al (2008) J 

Cell Biol) and, 2) identifying the ultimate physicochemical parameters that control the 

recruitment and activity of protein complexes at the endocytic sites and in particular those that 

trigger Arp2/3-dependent actin polymerization coupled to the deformation of the lipid bilayer 

(Grötsch et al. (2010) EMBO J.). We use time-lapse live-cell fluorescence microscopy combined 

with sophisticated biochemical reconstitution assays to unveil the contribution of membrane 

tension, membrane curvature and lipid segregation. In addition, we have initiated a new line 

dedicated to the identification and characterization of proteins tha t specifically modulate 

endocytic traffic in humans using functional genomi cs.  
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Project Title : 

Chromatin regulation of human and viral gene expres sion 
 
Project supervisor  

Albert Jordan , PhD, Científic Titular CSIC, Group leader  
Institut de Biologia Molecular Barcelona IBMB-CSIC 
Parc Científic de Barcelona  
Baldiri i Reixac, 4 
08028 Barcelona 
Tel. + 34 93 402 0487 e-mail: albert.jordan@ibmb.csic.es 
url: http://www.ibmb.csic.es/home/ajordan (Dept. Molecular Genomics) 
 

Orientative project summary or summary of current r esearch lines  

We focus our research on the control of gene expression in human cells by chromatin 
organization, components and modifications. The degree of compaction of chromatin affecting a 
gene promoter dictates accessibility to transcription factors and RNA polymerase, and many 
chromatin modifying enzyme families act to overcome difficulties imposed by chromatin.  

We investigate the role and specificity of histone H1 variants in chromatin organization and gene 
expression control. By RNA interference of the different human H1 variants we have found that 
they have different involvement in cellular processes such as cell cycle progression, in different 
cell types.  

�  Sancho M, Diani E, Beato M, Jordan A  (2008) Depletion of human histone H1 variants 
uncovers specific roles in gene expression and cell growth. PLOS Genetics- 
Oct;4(10):e1000227.  

In a second line of research, we use an HIV promoter model to investigate the influence of 
chromatin organization at the integration site on HIV expression, with a focus on the role of 
heterochromatin on the establishment of viral latency.  

�  Gallastegui E, Millán-Zambrano G, Terme JM, Chávez S and Jordan A  (2011) Chromatin 
reassembly factors are involved in transcriptional interference promoting HIV latency. 
Journal of Virology ahead of print on 26 January 2011, doi:10.1128/JVI.01920-10. 

�  Vanti M*, Gallastegui E*, Respaldiza I, Rodríguez-Gil A, Gómez-Herreros F, Jimeno-
González S, Jordan A  and Chávez S (2009) Yeast genetic analysis reveals the 
involvement of chromatin reassembly factors in repressing HIV-1 basal transcription. PLOS 
Genetics - Jan;5(1):e1000339. 

�  Jordan A , Bisgrove D, Verdin E. (2003) HIV reproducibly establishes a latent infection after 
acute infection of T cells in vitro. EMBO Journal 22: 1868-1877. 

Finally, we are also investigating the role of non-coding RNAs in transcriptional control. We use 
as model promoters, genes induced by hormone treatment in breast cancer cells previously 
characterized in the lab. ncRNAs generated from the HSD11B2 gene enhancer have been 
detected upon promoter activation and may be involved in the process or in chromatin opening. 

�  Subtil-Rodríguez A, Millán-Ariño L, Quiles I, Ballaré C, Beato M, Jordan A  (2008) 
Progesterone induction of 11ß-hydroxysteroid dehydrogenase type 2 promoter in breast 
cancer cells involves coordinated recruitment of STAT5A and PR to a distal enhancer and 
polymerase tracking. Molecular and Cellular Biology 28: 3830-3849. 

Overall objectives are: 
·  how the organization and compaction of chromatin at the integration site influences the 

transcriptional activity of the HIV promoter.  
·  why HIV integration at some particular sites leads to viral latency.  
·  whether human histone H1 variants have distinct properties and roles in chromatin 

organization, gene expression control and, ultimately, cell growth.  
·  whether H1 variants are distributed randomly or distinctively in the genome, or with specific 

participation in particular gene promoters.  
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·  whether non-coding RNAs synthesized from transcriptional enhancers or at promoter 
regions play a role in the expression of neighboring gene units or in chromatin dynamics.  
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Project Title : 
 
One of several options: 
 
1) Probing interactions between subunits of the g-tubulin ring complex by yeast 2 hybrid 
2) Role of the spindle and centriole protein SPICE in mitosis 
3) Identification of interactors of the g-tubulin riung complex in Xenopus egg extract 
 
Project supervisor   
 
Jens Lüders, PhD 
Principal Investigator 
Cell and Developmental Biology Programme 
Institute for Research in Biomedicine (IRB) Barcelona 
Parc Científic de Barcelona 
Baldiri Reixac, 10 
08028 Barcelona 
 
phone: +34-93-4020203 
fax: +34-93-4020256 
Email: jens.luders@irbbarcelona.org 
 
www.irbbarcelona.org/jluders 
 
 
 
Orientative project summary or summary of current r esearch lines.  
 
The microtubule cytoskeleton is essential for many cellular functions that require 
transport and movement. To carry out these functions microtubules need to be arranged 
into ordered arrays. Failure to properly organize microtubules in mitosis plays a role in 
cancer development and progression, and defects in components of the microtubule 
cytoskeleton can also cause developmental disorders. The overall goal of my lab is a 
molecular understanding of how cells generate, maintain and remodel microtubule 
arrays in different cell types and how errors are linked to disease. 
 The formation of new microtubules is restricted to microtubule organizing 
centers (MTOCs) and requires the g-tubulin ring complex (gTuRC), a nucleator of 
microtubule polymerization. To understand microtubule organization we focus on the 
gTuRC. This is based on the hypothesis that regulating microtubule nucleation in space 
and time is crucial for microtubule organization and that the gTuRC, its interaction with 
MTOCs, and the regulation of its activity are at the center of this control. 
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Project Title : 
 
Epigenetic defects in mental retardation. Role of histone demethylase PHF8 

 
Project supervisor   
 
Marian Martínez-Balbás, PhD 
Investigador Científico CSIC 
Barcelona Molecular Biology Institute (IBMB) 
High Council for Scientific Research (CSIC) 
Barcelona Science Park. Helix Building, Room 02-19 
C/ Baldiri Reixac 15-21. 08028 Barcelona, Spain 
 
Phone: ++34 93 4034961/34934020185 
Fax: ++34 93 403 4979 
E-mail: mmbbmc @ibmb.csic.es 
 
Orientative project summary or summary of current r esearch lines.  
 

�

Mental retardation (MR) is highly diverse group of cognitive disorders. The high incidence of 

MR, 2-3% in most populations and the high cost for families and society makes this condition 

one of the major unsolved problems in  medicine. Gene defects account for about half of all 

patients and more than 300 hundred genes are known that mutated, lead to cognitive 

dysfunction. A strikingly high number of these MR genes encode regulators of chromatin 

structure and of chromatin-mediated transcription regulation. One of these genes is PHF8, a 

histone demethylase (HDM) enzyme that contains a jumonjiC and PHD domains. Its function is 

unknown. Mutations in or near to jumonji C domains are associated with MR and autism. 

However the PHF8 function and the molecular mechanisms responsible for it role in MR are 

completly unknown. In the laboratory we are runing a project trying to identify the role of PHF8 

in vivo, in particular in the regulation of genes who expression is altered in mental retardation 

and autism. Based on that the present project has the goal to analyse the PHF8 mutants 

identified in MR. To do that our objectives are:  

 1. –Anayze mutated PHF8 proteins for: 

.- Their ability to bind chromatin 

.- Their ability to regulate expression of PHF8-target genes that are been 

identified in the lab. 

  2.- Study the role of PHF8 controlling neuronal survival and dendrite formation using 

developing chick neural tube. 
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Project Title : 
Study of the mechanisms involved in the interaction parenchyma-stroma during liver 
pathologies and therapeutic intervention.   
 
Project supervisor  
 
Albert Morales, PhD. 
Científico Titular IIBB-CSIC. 
Centre Esther Koplowitz 
C/Rossello 147, 4th Floor 
Barcelona 08036  
Tef# 93-2275400 Ext 4545. 
amorales@clinic.ub.es 
web: www.iibb.csic.es 
 
Orientative project summary or summary of current r esearch lines.  
 
In numerous liver pathologies, non-parenchymal cells are responsible for the 
unfavorable microenvironment that surrounds hepatocytes. Kupffer cells (KC), by 
secreting proinflammatory mediators such as cytokines and reactive oxygen species 
(ROS), as well as hepatic stellate cells (HSC), key cells in extracellular matrix 
degradation/remodeling, maintain a permanent cross-talk with hepatocytes altering 
their functionality through signaling pathways such as NF-kB or AKT. Free radicals, 
intracellular lipid mediators (ceramide, cholesterol), or ligands (TNF, Gas6), which are 
involved in this parenchyma-stroma interaction, can be modulated to correct several 
pathological conditions. Our current research lines are: 

1. Selective modulation of NF-kB activity in hepatocyt es and Kupffer cells during 
liver Ischemia/Reperfusion (I/R).  We are analyzing the effect of the alteration of 
sphingolipid, cholesterol and ROS levels on NF-kB and, consequently, the 
susceptibility to partial ischemia in mice using genetic and nutritional models. 

2. Evaluation of Gas6-mediated protection in liver I/R  and its role on HSC 
activation and hepatocyte proliferation. After analyzing Gas6-dependent protection 
in liver I/R, in wild type and Gas6 deficient mice, we are studying the in vitro effect of 
Gas6 on HSC activation and proliferation of HCC cell lines. 

3. Role of HSC on liver tumor growth.  Effect of silencing/inhibiting ceramide 
metabolism or cathepsins in HSC activation and hepatocellular carcinoma (HCC). We 
are evaluating, using subcutaneous and orthotopic tumor models in mice, the 
participation of HSC in the growth and engraftment of HCC. These results will allow us 
to assess in this setting the therapeutic efficacy of pharmacological inhibition or siRNA 
silencing against enzymes of ceramide metabolism and cathepsins. 

4. Effect of liver chemotherapeutic agent Sorafenib on  sphingolipid metabolism . 
Sorafenib is an antitumoral drug prescripted and recommended for hepatocellular 
carcinoma. We are evaluating the influence of sorafenib on sphingolipid generation, 
and on HSC or KC activation. These results could lead us to the use of combined 
therapies with sorafenib and specific inhibitors in subcutaneous and orthotopic mouse 
models of HCC to verify its potential application to human treatment. 
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CELL DEATH REGULATION GROUP 
 
Project title:   
APOPTOSIS INDUCED BY METABOLIC STRESS 
 
Project supervisor:  Cristina Muñoz Pinedo 
cmunoz@idibell.cat - Tel  93 260 7339  
www.apoptosis.es 
http://www.idibell.cat/modul/regulacio-de-la-mort-cellular/en 
 
The primary focus of the lab is to understand how cells die when they lack 
essential nutrients. The aim is to use this knowledge to develop better therapies 
for cancer treatment. 
 
 
Current research lines:  
 
- Molecular mechanisms of apoptosis and other forms  of cell death 
induced by glucose deprivation.  
 We are currently studying a novel apoptotic cell death pathway which 
could be engaged in tumor cells with a blockade of the mitochondrial pathway of 
apoptosis (Caro-Maldonado et al, Cell Death and Differentiation, 2010). 
 
- Glucose analogs for sarcoma treatment. 
 Tumor cells are more dependent on glycolysis than non transformed 
cells. For this reason, they are more sensitive to non metabolizable glucose 
analogs. We are studying the use of 2-deoxyglucose as an antitumor drug 
against soft tissue sarcoma. 
 
- Understanding which metabolic pathways promote 
survival of tumor and non-transformed cells to 
ischemia.  
 We are studying the role of autophagy and the 
AMPK-mTOR signaling pathways in protection from cell 
death. 
 
- Evolution of cell death.  
 Identification of novel putative oncogenes and 
tumor suppressors by analysis of co-evolution with 
apoptotic proteins. 
 
Please visit the group website for more details about the lab. 
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Project Title : STUDY OF MOLECULAR MARKERS OF POOR PROGNOSIS IN SCC 
AND SEARCHING THERAPEUTIC ALTERNATIVES. 
 
 
Project supervisor   
Matilde Parreño PhD 
PI,Titular Scientist 
Laboratory of Molecular Biology of Cancer  
Institut de Recerca -IIB Sant Pau 
Av. Sant Antoni M Claret, 167 
Barcelona 08025 
 
Phone 935537919 
mparreno@santpau.cat 
 
 
Orientative project summary or summary of current r esearch lines.  
 
Our group is interested in studying the role of new biomarkers of poor prognosis 
identified in squamous cell carcinoma (SCC) in the tumour aggressiveness and as 
potential therapeutic targets. 
 
Previous study of expression profile in advanced HNSCC has identified a tumour 
subtype with the poorest clinical outcome (high recurrence and poor survival) that get 
lowest clinical benefit from standard treatment. This tumour subtype displays 
Epithelial-Mesenchymal Transition features (EMT-like) by showing overexpression of 
mesenchymal products, proteins involved in their posttranslational modification and in 
pathways that participate in induction of EMT such as TGF-� , TNF�  and NF-� B or 
induced by hipoxia. They also overexpressed genes involved in developmental process 
and response to wounding. 
Among these genes, we have a few candidates that we are beginning to study how its 
genetic manipulation in a panel of HNSCC alters the cell viability, the invasive 
/metastatic capacity and the sensitize to treatment with cisplatin.  These will be 
performed “in vitro” and “in vivo” models.  
 
For that propose, we will performed the following techniques: qRT-PCR, Western blot, 
cell culture (transfection with siRNA and plasmid construct, transduction with 
recombinant lentivirus), classical, Gateway and/or Topoisomerase cloning technology, 
Flow Cytometry Analysis and Sorting, immunofluorescence microscopy. 
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Project Title : Impact of synthetic progestagens in aquatic organisms 
 
 
Project supervisor   
 
Prof. Cinta Porte 
Environmental Chemistry Dept. 
IDAEA –CSIC- 
C/ Jordi Girona 18 
08034 Barcelona 
 
Phone: 93 4006175 
e-mail: cinta.porte@cid.csic.es 
http://www.idaea.csic.es 
 
 
 
Orientative project summary or summary of current r esearch lines.  
 
Research on the toxic effects of synthetic progestagens  (levonorgestrel, 
gestodone, norethindrone, drospirenona) in aquatic organisms, and their ability to 
act as endocrine disrupters , is a poorly investigated area. This research project 
aims at identifying the main metabolic targets  of synthetic progestagens and 
other active contaminants in two model organisms, the invertebrate Mytilus 
galloprovincialis and the vertebrate Cyprinus carpio. This will be carried out by (a) 
assessing the role that active metabolites of progesterone play in the control of 
reproduction in both model organisms, particularly in molluscs; (b) investigating 
the mode of action of these compounds and their interference with the synthesis 
and metabolism of endogenous progestagens and sexual steroids (20b-HSDs, 
17b-HSDs, 5a-reductases, acyl-transferases, sulfotransferases, glucuronyl-
transferases, endogenous steroid levels). 
 
 
Schnell, S., N. Bols, C. Barata, C. Porte. 2009. Single and combined toxicity of pharmaceuticals 

and personal care products (PPCPs) on the rainbow trout liver cell line RTL-W1. Aquat. 
Toxicol. 93: 244-252. 

Schnell, S., R. Martin-Skilton, D. Fernandes, C. Porte. 2009. The Interference of Nitro- and 
Polycyclic Musks with Endogenous and Xenobiotic Metabolizing Enzymes in Carp: An In-
Vitro Study. Environ. Sci. Technol. 43: 9458-9464. 
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Regulation of Gene Expression during Cell Different iation and Cancer  
 
 
Dr.Postigo. ICREA Research Professor. Group of Regulation of Gene Expression in 
Cancer. IDIBAPS Biomedical Research Institute. Email: idib412@clinic.ub.es 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ZEB proteins  (ZEB1/dEF1, ZEB2/SIP1) regulate a number of key regulatory genes during 
development, cell differentiation, tumor invasiveness  and metastasis  (see reviews by 
Vandewalle et al 2009, Peter 2010, Browne et al 2010). Over the last few years ZEB1 and ZEB2 
have gained great relevance in the field of molecular oncology as regulators of the metastatic 
capacity of tumors through their effect inducing an epithelial-mesenchymal transition  (EMT) 
(Park et al., 2008; Wellner et al 2009; Sanchez-Tillo et al 2010, 2011a, 2011b). More importantly, 
recent reports indicate that ZEB1 and ZEB2 determine phenotypic and functional stemness in 
normal and tumor stem cells  as well as the resistance of cancer cells to chemoterapy drugs (Liu 
et al 2009, Seuntjens et al 2009, Wellner et al 2009, Chng et al 2010).  
 
Selected candidate(s) would have the opportunity not only to develop his/her own research 
Master Project but also to participate in other research lines currently ongoing at the lab 
participating in publications and learning a wide range of techniques (e.g. molecular and cellular 
biology, in vivo models) with the eventual goal of entering a PhD program. 
 
Requisites : Bachelor in a biomedical-related discipline. Candidates with a good academic record 
(higher than 2.3/4.0), previous lab experience and interested in pursuing a PhD later will received 
special consideration. For further information and to set up a visit to the laboratory, please send 
CV and the names and contact details of 2-3 persons familiar with the candidate’s academic or 
laboratory performance to: idib412@clinic.ub.es indicating “Master UPF” in the subject. 
 
Background References  
 
Browne et al (2010) Cell Cycle. 2010 9:886-91 
Chng et al (2010), Cell. 6(1):59-70 
Liu et al (2009). Cell Stem Cell. 4: 336-347 
Mani et al (2008) Cell 133:704-715.  
Park et al (2008) Genes & Dev. 22: 894-907 
Peinado H, et al (2007). Nat Rev Cancer. 7:415-428. 
Peter ME (2010) Cell Stem Cell  6:4-6 
Sanchez-Tillo et al (2010) Oncogene  29:3490–3500 
Sachez-Tillo et al (2011a) Submited Genes & Dev 
Sanchez-Tillo et al (2011b). Am.J.Cancer Res.  In press. 
Seuntjens, E et al (2009) Nature Neurosci. 12(11): 1369-1376 
Vandewalle et al (2009) Cell. Mol. Life Sci. 66(5):773-787 
Wellner, U et al. (2009). Nat. Cell. Biol. 11(12):1487-1494 
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Project Title : Oxidative stress impacts energy homeostasis in neurodegeneration: from 
molecular mechanisms to therapies  
 
Project Supervisor   
Aurora Pujol, MD, PhD, ICREA Research Professor 
Neurometabolic Diseases Lab  
IDIBELL- Hospital Duran i Reynals 
Gran via n. 199  
08908  Barcelona – Spain 
Tel: ++34 93 260 7343 Fax:++ 93 260 74 14 
apujol@idibell.cat 
www.neurometabolic-lab.org 
www.peroxisomeDB.org 
 

Summary of current research lines  
 

The Lab for Neurometabolic Diseases at IDIBELL is currently seeking 
candidates for engaging in Master and/ or PhD student programs. We offer advanced, 
interdisciplinary training in the field of neurodegenerative disease and systems 
neuroscience, and a lively and international educational atmosphere, with excellent 
state-of-the-art laboratory facilities and competitive fellowships. 
 

We welcome students interested in applying genetics, bioinformatics, 
biochemistry, molecular biology and neurobiology tools to understand molecular 
mechanisms that underlie the transition from a dysregulated energy homeostasis into a 
neurodegenerative process, using our mouse and C.elegans  models . Projects are 
well suited to candidates who wish to see their contributions translated into real 
treatments  for patients. 
 

Our research is geared towards elucidating the molecular mechanisms 
underlying axonal damage and degeneration in inherited leukodystrophies, currently 
incurable. A major research focus lies on X-linked adrenoleukodystrophy  (X-ALD). 
After generation and characterization of mouse models for the disease, we have 
applied a combination of –omic tools (transcriptomics, proteomics and metabolomics), 
together with molecular and cellular neurobiology approaches, to unveil key 
dysregulated metabolic routes and signalling pathways, previously unrelated to the 
pathology. This has allowed the tailored design of preclinical tests and the launching of 
a clinical trial  for X-ALD patients, with a novel cocktail of antioxidants.  

Our latest achievements include the demonstration that oxidative stress  
induces severe compromise of energy homeostasis, mitochondria and proteasome 
functions, leading to axonal degeneration in X-ALD. These are dysregulated molecular 
pathways in common to the most prevalent neurodegenerative conditions and aging, 
underscoring the relevance and impact of our research. 

 
Future prospects include a systems approach towards integration of the high-throughput data 
obtained in –omic experiments in human samples and several mouse models of leukodystrophies, 
for comparative in silico modelling of metabolic disturbances and for finding druggable disease 
targets. This is of paramount importance for facilitating the rational design of pharmacological 
strategies. Further, we will use exome sequencing, global miRNA profiles and epigeno mic  
approaches to address the lack of genotype-phenotype correlations in patients with 
leukodystrophies. Aim is to identify biomarkers for improved prognosis and patient management. 

�
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Project Title : Neurorepair therapies after stroke 
 
Project supervisor   
 
Anna Rosell Novel, PhD 
Miguel Servet Position 
Neurovascular Research Laboratoy 
Institut de Recerca Hospital Vall d’Hebron 
arosell@ir.vhebron.net / anna.rosell@gmail.com  
www.lin-bcn.com 
Tel. +34.93.489.40.29 
 
Address:  
Institut de Recerca Hospital Vall d’Hebron 
Laboratori 106, 1ªplanta 
Passeig Vall d’Hebron 119-129 
08035 Barcelona, Spain 
 
Orientative project summary or summary of current r esearch lines.  
 
New therapies beyond the hyperacute phase of stroke would be needed to permit the 
treatment of much more patients in later phases of this devastating disease. The 
hypothesis that neurovascular plasticity contributes to stroke recovery could be a 
powerful new concept for stroke therapy. Theoretically, the therapeutic time window for 
interventions based on promoting recovery would be much larger than for those 
targeting the acute stroke only. Therefore, long-term neuroreparative therapies would 
have to target the two essential phenomena that allow brain neurorecovery after a 
stroke: restore the cerebral blood flow and promote neuroregeneration. To achieve 
these major goals, both angiogenesis and neurogenesis need to be enhanced in the 
ischemic brain. 
 
In this context, the formation of new blood vessels was usually thought to be mediated 
exclusively by embryogenic vasculogenesis, followed by the sprouting of endothelial 
cells from preexisting vessels during angiogenesis. However, during the last decade, 
this standard dogma was overturned with the discovery of circulating bone marrow-
derived endothelial progenitor cells (EPCs). These cells are capable of differentiating 
ex vivo into endothelial-phenotyped cells, and thus represent a new model for 
endothelial generation and vessel repair. These cells constitute a potential source of 
growth-factors, permitting then an alternate approach to enhance the angio-neurogenic 
response. In fact, newborn neurons (neurogenesis) and new vascular components 
(angiogenesis) form a microenvironment that has been termed the neurovascular 
niche, were angiogenesis and neurogenesis are linked throughout specific growth 
factors.  
 
Since angiogenesis and neurogenesis occur endogenously after stroke, our goal is to 
study these two complex phenomena both in experimental and human studies in order 
to discover how to potentiate them correctly and to improve brain function and 
neurorecovery after stroke. Cell therapies with EPCs will be tested in experimental 
models of stroke. 
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Project Title : Replication and functional analysis of genetic variants (SNPs) significantly 
associated with gastric cancer. 
 
Project supervisor  
 

Dr. Núria Sala, Ph.D       
Investigator,  
Molecular Epidemiology Group,      
Translational Research Laboratory and Unit of Nutrition, Environment and Cancer 
Institut Català d’Oncologia   
Gran Vía s/n km 2,7 
08907-l’Hospitalet de Llobregat 
Barcelona (Spain) 

   Tel   +3493 2607464 Fax. +3493 2607466 
Email: nsala@iconcologia.net 
http://www.idibell.cat/modul/unitat-de-nutricio-medi-ambient-i-cancer/ca 
http://www.iconcologia.net/english/laboratori/index.htm 

 
Orientative project summary or summary of current r esearch lines.  

 
The Molecular Epidemiology Group at the Translational Research Laboratory (LRT) and the 
Unit of Nutrition, Environment and Cancer (UNAC) of ICO, works in the identification and 
characterization of host genetic susceptibility factors to cancer, with a special interest in gastric 
cancer (GC). From the projects outlined below we have identified and will further identify 
different polymorphic variants (functional and haplotype tagging SNPs) in candidate genes for 
gastric carcinogenesis, which are found significantly associated (logistic regression analyses) 
with gastric cancer and which will require replication in a different population and further studies, 
particularly genomic and functional ones, to confirm and explain the biological reason for the 
association. 

Summary of ongoing research projects/lines: 
Project Title: LD mapping of IL1 cluster to identify the gene and variant/s responsible for 
association with gastric cancer  (IP:N Sala, ISCIII PI081420; 2009-2011). Summary: The main 
risk factor for gastric cancer (GC) is Helicobacter pylori infection and the intensity of the 
inmunoinflammatory response elicited. This project has been designed with the purpose of 
identifying the gene/s and variant/s responsible for the association between GC and some 
genes (IL1RN, IL1B) of the IL1 gene cluster region in 2q14, observed by our and other groups. 
With this aim we propose: 1) To identify the SNPs/haplotypes that show the highest association 
with GC by means of two-phase case-control linkage disequilibrium (LD) mapping with high 
density of SNPs from the IL1 gene cluster region. 2) Identify and characterize the causative 
variant/s by means of bioinformatics, resequencing, expression studies in paired tumoral-normal 
tissue samples from patients’ gastric biopsies and functional “in vitro” expression studies of the 
variant gene and protein. 3) To analyze the identified association with regard to the 
anatomopathologic characteristics that determines heterogeneity in GC phenotype. 4) To 
evaluate Bayesian statistics as alternative methods that could solve the heterogeneity and the 
reduced sample sizes when working with disease subgroups. 5) To compare the LD of the IL1 
gene region obtained in this study with that obtained with the Haploview analysis of HapMap 
information. 
 
Project title: Genetic susceptibility, environmental exposure and  gastric cancer risk in an 
European population. (IP. CA González, Fundació “La Caixa” BM06-130-0; 2007-2009 and  
FIS PI070130. 2008-2010). This is a case-control study nested in the EPIC cohort design, 
based on 411 gastric cancer cases and 1530 controls, in which we have genotyped 1536 SNPs 
in many different candidate genes and genomic regions, such as micro RNA regions, involved 
in gastric carcinogenesis. The analysis of the genotyping results obtained has revealed the 
presence of several significant and nominal associations that should be replicated and further 
explored.  
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