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WELCOME

DIRECTOR

shomi.bhatacharya@cabimer.es
Shomi Bhatacharya

It is my pleasure to invite you to read the scientific report of CABIMER (Andalusian Centre of Molecular Biology 
and Regenerative Medicine) for the period 2009 to 2010. CABIMER is a groundbreaking multidisciplinary bio-
medical research centre in Andalusia, drawing together basic and applied research with the aim of transforming 
the results of the scientific work into direct improvements for citizens’ health and quality of life. 
CABIMER has provided a rich intellectual environment that supports individual researchers and fosters co-
llaborations among faculty members, postdoctoral fellows, graduate students, technicians, visiting scientists 
and trainees. A large number of non-Spanish scientists working at the Centre contribute to a stimulating and 
international atmosphere.

I am pleased to say that during this period there has been real consolidation of CABIMER activities and in-
frastructural facilities to support the excellent science undertaken by the Principal Investigators (PIs) and their 
research group members. Even at a time of significant financial pressures, through the collective enterprise of 
all CABIMER PI’s, we have been able to expand and add much needed new core services to diversify and enrich 
our research programme. 

I would now like to summarise some of the notable highlights in the past two years starting with the appo-
intments of two new departmental Directors, namely Professor Bernat Soria for the Stem Cell department and 
Dr Rosa Rios for the department of Cell Signalling and the approval of the internal ruling which governs all day 
to day activities of CABIMER. I am pleased to report the incorporation of three new PI’s (Benoit Gauthier, Felipe 
Cortés and Pablo Huertas), establishment of an internationally renowned External Scientific Advisory Panel, a 
nationally accredited GMP facility and 9 fully functional core services. These include a state of the art animal 
house with a special unit for the generation of genetically modified mice, histology, model organisms and an 
advanced imaging unit to support the varied research activities of the PI’s. There has been significant improve-
ment in high quality publications, grant income and the number of PhD students qualifying from CABIMER by 
the end of 2010.

I am confident in saying that in my opinion CABIMER is now beginning to be noticed as an international Centre of 
Research Excellence and a major centre of biomedical research in Spain. We provide highly motivated scientists 
the opportunity to conduct cutting-edge research and be at the forefront of science. May I take this opportunity 
to sincerely thank all the PI’s and the support staff who have all contributed so responsibly to the success and 
excellence of CABIMER. Many new exciting discoveries lie ahead of us and I hope the information you find in our 
Scientific Report conveys this ambition.
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CABIMER IN NUMBERS

MANAGER

Itziar Ochotorena
itziar.ochotorena@cabimer.es

The Scientific Report 09/10 is a biennial compilation of all research made in CABIMER, marked by a successful 
and exciting period of scientific challenges and results. 

All partners in this joint venture have made an important economical effort to support the evolution of the centre 
during 2009 and 2010 (Consejo Superior de Investigaciones Científicas, Universidad de Sevilla, Universidad 
Pablo de Olavide, Consejeria de Economia, Innovación y Ciencia, y Consejeria de Salud, both from Junta de 
Andalucia). 

A 5.6 M€ running budget has supported the main management structure and scientific support units.

The centre has counted with 187 highly qualified professionals distributed in the Scientific Area with 19 Re-
search Groups, in 10 Core Facilities with specialised technicians in Biological Resources, Radioactivity and 
Security, Genomics, Cell Culture, Citometry & Sorter, Confocal Microscopy, GMP, Histology, Model Organisms, 
and Washing and Sterilization, and finally, in the General Administration area that I represent.

Along these two years the centre has obtained resources for a total amount of 7.8 M€ throughout national and 
international grants and scholarships that have encouraged professional growth of our scientists. Furthermore 
the researchers of CABIMER have generated 0,5 M € through agreements reached with the industry and other 
institutions.

These efforts have been rewarded again with a greater number of publications and patents for our researchers, 
with an increase of 65% of production.

Finally at the end of 2010 CABIMER received Cartuja´s Award for Scientific Development, granted by Cartuja 
93, which recognizes the work developed by our professionals in the field of molecular biology and medicine 
regenerative.

The global numbers shown attempt to summarize the progress of CABIMER during this period towards a centre 
of excellence in research, development and innovation. This progress is guaranteed with the continuous efforts 
of institutions and professionals, with the permanent support of the industry, and with the confidence and hope 
of all men and women looking for a promising future in all areas of health.

However, the retrospect on the period covered by this Scientific Report always happens at a time when thoughts 
are already heading far into the future. A future full of science.
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Description of Research Activities

Molecular Biology Department
The research lines in this department deal with the study of DNA and the effects of its exposure to multiple 
physical and chemical agents on cell death, mutations and genetic reordering, which becomes evident in view 
of the number of syndromes and hereditary diseases that often result in cancer or ageing. The department of 
molecular biology is responsible for the study of mechanisms and factors responsible for the integrity of the 
genome, its implication in cellular differentiation and the propensity in the creation of tumors and its role in the 
cell cycle and cellular division.

Stem Cell Department
The research activity in this department is focused around the study of stem cells of adult, foetal and embryonic 
origin. In collaboration with the other departments of the centre, this unit explores the molecular and cellular 
mechanisms of the differentiation process, proliferation and cellular reprogramming. The capacity of these cells 
for self renewal and differentiation as well as their ability to colonise and repopulate tissue is studied. Nuclear 
transfer in animal models is also studied. 

Cell Signalling Department
The activity of this department is devoted to the study of mechanisms and proteins that control cell behaviour, 
both on an individual level and in the context of the organ and tissue of which it forms a part with the aim of 
advancing in the knowledge of neoplasic, autoimmune and degenerative pathologies. CABIMER, in line with 
the most important international research centres, includes in its organisation units dedicated to the study of 
mechanisms of cell signalling and the transmission of biochemical signals from outside the cell to the nucleus.

Cell Therapy and Regenerative Medicine Department
This department applies the results of cellular therapy and regenerative medicine as well as the transfer of 
knowledge to the health system, with the aim of improving the health of the population. Cellular therapy has 
as its goal the substitution of damaged cells by new ones. In this sense great importance is given to stem cells 
(embryo, adult and fetal) and their capacity to develop into cells of whatever type of tissue. Besides this, stem 
cells may be used for other therapeutic applications such as toxicological and pharmacological assays as well as 
for the study of the first stages in the appearance of specific and genetic diseases. This department has initially 
set up lines of research in fields such as pancreatic regeneration, cellular therapy against Diabetes Mellitus, 
immunology, oncology, molecular pathology, tissue engineering, biomaterials, transplants and regeneration in 
vertebrates.
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HEAD OF THE MOLECULAR 
BIOLOGY DEPARTMENT

andres.aguilera@cabimer.es
Dr. Andrés Aguilera

Academic Formation of PI 
•	1979: Degree. University of Seville, B.A. in Biology
•	1983: PhD. University of Seville, PhD. Thesis in Biology

Current Positions
•	Since 2004: Professor of Genetics, University of Seville
•	Since September 2010: Scientific Vice-director of CABIMER
•	Since Sept 2006: Chair of the Dept. of Molecular Biology of CABIMER

Former Positions
•	1990-2004: Associate Professor of Genetics, Univ. of Seville, Spain
•	1986-1990: Research Associate, NYU Medical Centre, New York, NY, USA
•	1984-1986: Postdoctoral Fellow F. Juan March, DAAD & EMBO. Tech. Universität Darmstadt, 

Germany

Honors 
•	1994: Young Investigator Research Award of the Academy of Sciences of Seville, Spain
•	Since 2000: Elected EMBO Member
•	2003: Carmen y Severo Ochoa X Research Award for Molecular Biology, Spain
•	2010: Columela III Research Award on Health Sciences, Junta de Andalucía

Research Activity
Our group investigates two different subjects: 1) Genome Instability, and 2) mRNP biogenesis. 
Genome instability can take place in the form of mutations, recombination and DNA rearrange-
ments as well as of chromosome loss. These events may be harmful for the cell and the organ-
ism and they are usually associated with pathological disorders. In humans it is often associated 
with premature aging, various cancer predispositions and hereditary diseases. Understanding 
the factors and mechanisms involved in the maintenance of the integrity of the genome consti-
tutes our major research line. We start from the basic principle that failures during replication 
and repair may lead to either mutation or to replication fork stalling and DNA breaks that would 
need to be repaired via recombination. As a consequence potentially harmful chromosome rear-
rangements may originate. Two types of elements play a key role in genome instability leading 
to rearrangements: those that act in trans to prevent instability – among them are replication, 
repair and S-phase checkpoint factors - and those that act in cis - chromosomal hotspots of 
instability such as Fragile sites and highly-transcribed DNA sequences. We are trying to define 
the role of a number of proteins, including endonucleases, DNA polymerase subunits, Hol-
liday Junction resolvases, NER proteins, DNA helicases, histone-modifying enzymes and other 
nuclear structural components on the maintenance of genome integrity. For a comprehensive 
view of the whole process we focus our research on the mechanisms governing sister-chromatid 
recombination as a major pathway of repair of both single and double-stranded DNA breaks 
occurring during replication. These studies are performed both in yeast model systems and in 
human cell cultures, in particular HeLa and U2OS tumorigenic cell lines. Our methodological ap-
proaches include the physical analysis of replication fork progression by 2D-gel electrophoresis, 

Members of
the laboratory

Research Associates
Rosa Luna 
(Associate Professor 
of Genetics)

Postdocs
Ana G. Rondon
Benjamin Pardo
Cristina Tous
Emanuela Tumini
Hélène Gaillard
María L. García Rubio
María Moriel Carretero
Sonia Barroso
Tatiana García Muse
Vaibhav Bhatia

PhD Students
Emilia Herrera Moyano
Irene Felipe Abrio
Irene Salas Armenteros 
José M. Santos Pereira
Juan F. Lafuente Barquero
Maikel Castellano Pozo
María S. Domínguez Sanchez
Sandra Galvadá
Sandra Muñoz

Technicians
María J. Martin Niclos Morales
Ulises J. Galindo Diaz

Administrative
Zoë Cooper
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Figure 1

Single-cell electrophoresis (Comet as-
say) to detect double-strand breaks in 
tumorigenic HeLa cells.

Figure 3

Expression of ALY in ovarian 
carcinoma determined by immu-
nocitochemistry.

Figure 2

Analysis of DNA replication in human cell by DNA comb-
ing.

single-cell electrophoresis for in situ visualization of DNA breaks (Figure 1), DNA combing for the analy-
sis for the progression of replication fork in extended chromosomal fibers (Figure 2), physical analysis 
of SCE, genetics and cellular assays on homologous recombination and DSB repair, as well as genome-
wide analysis tools such as ChIP-chip assays. An important aspect of our research is focused on the 
understanding of mitotic instability associated with transcription and defective mRNP biogenesis and 
export. In addition to our efforts to decipher the connection between transcription elongation, mRNP 
biogenesis and export both in human cell lines and yeast model systems, we try to understand how 
RNA polymerases and other obstacles, in particular R-loops, affect the progression of replication forks 
leading to recombination and chromosome rearrangements. We work with a number of conserved fac-
tors with a role at the interface transcription-RNA export that has a strong impact on the maintenance of 
chromosome instability. These factors include THO/TREX, THSC/TREX2, Sub2/UAP56, Sen1, Yra1/
ALY, CFI, Nucleoporins and other related factors. We are performing structural and functional analyses 
of these proteins to try to define their biochemical activity and the mechanisms by which they control 
mRNP assembly and processing to prevent the formation of R-loops. We try to decipher how R-loops 
are formed in the cell, the mechanisms by which they can lead to DSBs, whether or not induced by 
nucleotide modifying enzymes such as human AID or the mechanisms by which chromosomal trans-
locations like those usually linked to Burkitt’s lymphoma occur. Our research in addition to provide the 
conceptual basis for different mechanisms potentially compromising genome instability pursues to 
define the impact that such instability has on cancer and aging (Figure 3). 

Publications
•	R. Luna R, S. Jimeno, M. Marín, P. Huertas, M. García-Rubio, A. Aguilera. 2005. Interdependence 

between Transcription and mRNP Processing and Export. and Its impact on Genetic Stability. Mol 
Cell 8: 711-722

•	B. Gómez-González, A. Aguilera, 2007. AID action is strongly stimulated by mutations of the THO 
complex. Proc Natl Acad Sci. USA 104: 8409-8414 

•	A. Aguilera, B.Gómez-González, 2008. Genomic Instability: A mechanistic view of its causes and 
consequences. Nature Rev Genet. 9: 204-217

•	M. Moriel-Carretero, A. Aguilera. 2010. A post-incision-deficient TFIIH leads to replication-fork break-
age and undercovers alternative Rad51- or Pol32- mediated restart mechanisms. Mol Cell 37: 690-
701

•	H.E. Mischo, B. Gómez-González, P. Grzechnik, A.G. Rondón, W. Wei, L. Steinmetz, A. Aguilera, and N.J. 
Proudfoot , 2011. Yeast Sen1 Helicase Protects the Genome from Transcription-Associated Instability.  
Mol Cell 41: 21-32

Grants
•	2006-2011: BFU2006-05260. Ministerio de Ciencia e Innovación
•	2007-2012: CONSOLIDER INGENIO 2010, CSD2007-00015. Ministerio de Ciencia e Innovación
•	2007-2010: BFU2007-28647-E/BMC. European Science Foundation/Ministerio de Ciencia e Inno-

vación
•	2008-2011: CVI 2549. Consejería Economía, Innovación y Ciencia, Junta de Andalucía
•	2009-2010: BIO-102. Consejería de Economía, Innovación y Ciencia, Junta de Andalucía
•	2010-2013: CVI-4567. Consejería de Economía, Innovación y Ciencia,Junta de Andalucía
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GROUP LEADER

jose.reyes@cabimer.es
Dr. José C. Reyes

Academic Formation of PI 
•	1990: Degree. University of Seville, Degree in Biological Sciences
•	1994: PhD. University of Seville, PhD in Biological Sciences

Current Position
•	2009: Research Investigator, National Council for Research, CSIC

Former Positions
•	1995-1998: Institute Pasteur
•	1998: Invited scientist at the National Institute of Health
•	2000-2008: Tenure Scientist, National Council for Research, CSIC
•	2002-2006: Deputy Director of the Plant Molecular Biology and Photosynthesis Institute
•	2002: Young investigators award of the Academy of Science of Seville

Research Activity
Multicellular development and cell differentiation are the consequence of a precise choreogra-
phy of genes whose transcription is controlled in a temporal and spatial way. Once established, 
the specific patterns of gene transcription have to be inherited through cell division in the dif-
ferent cell lineages. Studies in yeasts, plants and animals carried out during the last 15 years 
demonstrate the essential role that chromatin structure plays in the control of gene transcrip-
tion. Furthermore, the inheritance of gene transcriptional states depends on the existence of 
epigenetic marks (chemical modifications) in the chromatin and the DNA that are not erased 
during mitosis. 

During the last few years our group has been studying a group of multiprotein complexes that 
are able to modify the chromatin. These chromatin remodelling machines are required for all 
processes of DNA metabolism. Alterations of this machinery result in congenital malformations 
and cancer. There are two large families:
I) Enzymes that covalently modify histones (acetyltransferase and deacetylase of histones, 
methylases, demethylases, kinases and histone phosphatases) and 
II) ATP-dependent chromatin remodelling machines.

We have currently three major goals. The first one is to try to investigate the role of chromatin re-
modelling in several steps of the transcription cycle. It is well known that chromatin remodelling 
positively or negatively affects the formation of the transcription pre-initiation complex but, on 
the contrary, little is known about how chromatin remodelling enzymes may affect subsequent 
steps of the transcription cycle such as elongation, or termination. We have developed systems 
to study transcription elongation in a chromatin context in vivo (Subtil-Rodríguez and Reyes, 
2010). By using this system we have recently demonstrated that a positioned nucleosome in 
the middle of a gene, impairs elongation and stops RNA polymerase II. 

Members of
the laboratory

Postdocs
Alicia Subtil Rodríguez 
Silvia Jimeno González 

PhD Students
Tatiana Alfonso Pérez 
Elena Vázquez Chávez 
Gonzalo Arribas Rodríguez 
Macarena Guijo Molero
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Figure 1

A positioned nucleosome in the body of 
a trasncription unit impairs RNAPII pro-
gression in vivo and provokes a reduction 
of transcription. The SWI/SNF complex is 
recruited to the positioned nucleosome 
and helps RNAPII to overcome the nucleo-
some barrier.

Figure 2

Section form chick embyro 
spinal cord 24 h after electopor-
ation with a plasmid expressing 
GFP. DAPI stained nuclei are in 
blue, TuJ1 labeled neurons are 
in red, and GFP is in green.

We have also showed that BRG1, the enzymatic motor of the SWI/SNF chromatin remodelling 
complex helps RNA polymerase II to overcome the nucleosomal barrier (Figure 1). The role in 
elongation of other chromatin remodelers such as the protein CHD8 is being also investigated 
(Rodríguez-Paredes et al., 2009).

The second goal is to investigate the regulation of the LSD1 histone H3 demethylase complex 
and how this complex controls neuronal differentiation. For this project we use several in vitro 
and in vivo neuron differentiation models such as mouse P19 cells and chicken neural tube 
(Figure 2). 

Finally, we are also investigating how DNA methylation patters are altered during cancer cell 
transformation. 

Publications
•	J.C. Reyes, J. Barra, C. Muchardt, A. Camus, C. Babinet, M. Yaniv, 1998. Altered control of 

cellular proliferation in the absence of mammalian brahma (SNF2∝). EMBO J.   
17: 6979-6991

•	J.C. Reyes, 2006. Chromatin remodelers that control plant development.    
Curr Opin Plant Biol. 9: 21-27

•	M. García-Domínguez, R. March-Diaz, J.C. Reyes, 2008. The PHD domain of plant PIAS pro-
teins mediates sumoylation of bromodomain GTE proteins. J Biol Chem. 283: 21469-21477

•	M. Rodríguez-Paredes, M. Ceballos-Chávez, M. Esteller, M. García-Domínguez, J.C. Reyes, 
2009. The chromatin remodelling factor CHD8 interacts with elongating RNA polymerase II 
and controls expression of the cyclin E2 gene. Nucleic Acids Res. 37: 2449-2460

•	Subtil-Rodríguez, J. C. Reyes, 2010. BRG1 helps RNA polymerase II to overcome a nucleoso-
mal barrier during elongation, in vivo. Embo Rep. 11: 751-757

Grants
•	2006-2009: CSD2006-00049, Ministerio de Ciencia e Innovacion
•	2007-2009: P06-CVI-01400, Junta de Andalucía
•	2009-2011: MCYT: BFU2008-00238/BMC, Ministerio de Ciencia e Innovacion
•	2010-2012: CVI-4844, Junta de Andalucía
•	2010-2012: Fundación Ramón Areces
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GROUP LEADER

felix.prado@cabimer.es
Dr. Félix Prado

Academic Formation of PI 
•	1992: Degree. University of Seville, Biology
•	1996: PhD. University of Seville, Molecular and Cellular Biology

Current Position
•	since 2006: Tenure Scientist-CSIC/ CABIMER

Former Positions
•	University of Seville, Biology (5 years)
•	Philipp University - Marburg; Germany/ Institut fur Molekularbiologie und Tumor (3 years)

Research Activity
DNA is wrapped around histone octamers forming nucleosomes, the repetitive and structural unit 
of chromatin. Chromatin assembly is a fundamental process that allows the packing of DNA into 
the nucleus, but also provides a dynamic regulatory structure that controls all DNA metabolic pro-
cesses. In particular, we are interested in understanding chromatin dynamics and its importance 
in genome integrity. Over the last decade it has become clear that chromosome duplication per se 
can be a source of genetic instability that is associated with cancer development and some genetic 
diseases, even though the causative factors are not clear. At least part of this genetic instability is 
coupled to problems at the replication fork, reason by which is important to determine what ele-
ments influence replication fork integrity. Since nucleosome deposition occurs rapidly upon DNA 
synthesis, being these two processes physically and genetically connected, we are approaching 
the effects of defective replication-dependent chromatin assembly in replication fork stability and 
genome integrity, as well as in other aspects of cell cycle progression such as checkpoint control and 
the connection between defective replication and chromosome segregation. This analysis is being 
carried out with yeast cells expressing low levels of histones and yeast mutants affected in different 
steps of the chromatin assembly pathway; additionally, we are also addressing the impact of histone 
depletion on genetic instability in human cell lines where the more demanding chromatin structure 
is expected to play essential roles in genome integrity. Chromatin dynamics is also associated with 
histone variants that replace the canonical ones and in this way alter nucleosome structure and 
DNA accessibility. Of particular relevance is the variant H2A.Z/Htz1, which influences DNA meta-
bolic processes from transcription to DNA repair. Consistently, we have reported previously unknown 
roles for this histone in preventing genetic instability that appears to be related to defective histone 
replacement mechanisms, further supporting the importance of a tight control of chromatin dynam-
ics in genome integrity. Since chromatin structure – as defined by nucleosome positioning, histone 
marks, bound proteins, DNA compaction – is not the same all over the genome, defective chromatin 
dynamics is expected to define hotpots of genetic instability. In order to assess this hypothesis we 
are looking for hotspots in yeast mutants affected in chromatin assembly. We are also analyzing 
the relevance of chromatin in the stability of human common fragile sites (CFSs), which are DNA 
regions (0.5-1 Mb) that display DNA breaks and rearrangements both in normal cells under replica-
tive stress and in most tumor cells. Finally, and in order to better understand the genetic instability 
associated with chromatin assembly defects, in particular during DNA replication, we are also in-
terested in understanding the molecular mechanisms that repair/tolerate replicative DNA damage.

Members of
the laboratory

Postdoc
Ana M. Muñoz Cabello

PhD Students
Marta Clemente Ruiz
Román Gonzalez Prieto
Marina Murillo Pineda
María José Cabello Lobato
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Figure 1
Replication-dependent chroma-
tin assembly.

Publications
•	Morillo-Huesca, M. Clemente-Ruiz, E. Andujar, F. Prado, 2010. In the Absence of H2A.Z the 

SWR1 Histone Replacement Complex Causes Genetic Instability and Genome-Wide Tran-
scription Misregulation. Plos One 5: e12143 

•	M. Clemente. F. Prado, 2009.Chromatin assembly controls replication fork stability  
EMBO Rep (10): 790-796

Grants
•	2010-2013: BFU2009-09036, Ministerio de Ciencia e Innovación
•	2008-2012: P07-CVI-3200, Junta de Andalucía
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GROUP LEADER

ralf.wellinger@cabimer.es
Dr. Ralf Erik Wellinger

Academic Formation of PI 
•	1992: Degree. Diplom Biologe, Universitaet Kaiserlaurtern (D)
•	1996: PhD. Dr. sc. nat. Eidgenoessische Technische Hochschule Zuerich (ETH, CH)

Current Position
•	Since 2007: Associate Professor, University of Seville/CABIMER

Research Activity
Topoisomerase mediated DNA damage: Chemotherapy is an important approach in the treat-
ment of human cancer. Most of the frontline anti-cancer agents are known to interact with DNA 
or DNA interacting proteins in order to exert their anti-cancer effects. Such proteins include 
topoisomerases; enzymes that change the supercoiling of the DNA and are required during 
transcription, recombination and replication. Topoisomerase inhibitors have recently been intro-
duced in the clinical treatment of solid tumors including colon, lung and ovarian carcinomas. 
Work from our laboratory showed that the clinically relevant topoisomerase I inhibitor topotecan 
is highly enriched in mitochondria and thereby demonstrate that drug modifications can lead to 
organelle-specific DNA damage. This finding opens new perspectives on the role of mitochon-
drial DNA-damage in cancer treatment. Our current goal is to synthesize novel topoisomerase I 
inhibitors with improved efficiency in the treatment of cancer cells.

Members of
the laboratory

PhD Students
Julia Mantesberger
Miguel Muñoz Bravo
Néstor García Rodríguez
Ruth Stuckey
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Publications
•	M.C. Díaz de la Loza, R.E. Wellinger, 2009. A novel approach for organelle-specific DNA dam-

age targeting reveals different susceptibility of mitochondrial DNA to the anticancer drugs 
camptothecin and topotecan. Nucleic Acids Res. 37: e26

•	M.C. Díaz de la Loza, R.E. Wellinger, A. Aguilera, 2009. Stimulation of direct-repeat recombi-
nation by RNA polymerase III transcription. DNA Repair (Amst.) 8: 620-6

•	R.E. Wellinger, P. Schaer, J.M. Sogo, 2003. Rad52-independent accumulation of joint circular 
minichromosomes during S phase in Saccharomyces cerevisiae. Mol Cell Biol. 23: 6363-72

•	S. González-Barrera, F. Cortés-Ledesma, R.E. Wellinger, A. Aguilera, 2003. Equal sister chro-
matid exchange is a major mechanism of double-strand break repair in yeast. Mol Cell. 
11: 1661-72

•	Luccini, R.E. Wellinger, J.M. Sogo, 2001. Nucleosome positioning at the replication fork. 
EMBO J. 20: 7294-302

Grants
•	2011-2013: BFU2010-21339, Ministerio de Ciencia e Innovación
•	2009-2012: P08-CTS-04297, Consejería de Economía, Innovación y Ciencia, Junta de Andalucía

Figure 1

Mitochondrial import of a toxic Topoi-
somerase I allele (left) leads to mito-
chondrial DNA degradation (right).
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GROUP LEADER

fernando.monje@cabimer.es
Dr. Fernando Monje

Academic Formation of PI 
•	1998: Degree. University of Córdoba, Bachelor’s Degree in Biochemistry
•	2003: PhD. University of Córdoba, PhD. Biochemistry

Current Position
•	Since 2008: Ramón y Cajal Researcher. University of Seville

Former Position
•	2003-2008: Postdoctoral Fellow. MIT, USA

Research Activity
Our group focuses on the mechanisms that regulate the segregation of the chromosomes, both 
during mitosis and during meiosis. An incorrect segregation of the chromosomes can lead to 
aneuploidy, a condition that is defined by an alteration of the normal number of chromosomes 
in the cell and that is a hallmark of cancer and a number of different diseases.

We are specifically interested in the regulation of the mitotic exit network (MEN), a signaling 
cascade that determines the exit from mitosis, which is the final cell cycle transition that leads 
to the production of two genetically-identical daughter cells. Bfa1 and Bub2 constitute a two-
component GTPase activating protein (GAP) that negatively regulates Tem1, a GTPase that acts 
at the top of the cascade. Bfa1 and Bub2 maintain Tem1 in an inactive GDP-bound form dur-
ing most of the cell cycle. Apart from being key components of the MEN, Bfa1 and Bub2 are 
essential members of three different surveillance mechanisms that regulate the fidelity in the 
transmission of the genomic material:

•	The DNA damage checkpoint: a surveillance mechanism that arrests cell cycle to provide 
time for the cells to repair DNA damage resulting from radiation, reactive oxygen species and 
replication errors.

•	The spindle assembly checkpoint: a regulatory mechanism that ensures that every chromo-
some has been attached to the mitotic spindle, and delays the onset of anaphase until all the 
kinetochores is linked to the spindle in a bipolar fashion.

•	The spindle position checkpoint (SPOC): a surveillance mechanism that avoid those cells with 
a misaligned spindle exit from mitosis, which would lead to the generation of aneuploid cells.

Our research aims to increase our knowledge about how the process of mitotic exit is regulated, 
and the mechanisms by which Bfa1 and Bub2 participate in these three checkpoints to ensure 
a correct segregation of the chromosomes.

Members of
the laboratory

Postdoc
Cristina Cepeda García

PhD Students
Mauricio Valerio Santiago 
Carlos Sánchez Higueras

M
ol

ec
ul

ar
 B

io
lo

gy
 D

ep
ar

tm
en

t

Chromosome 
segregation

Figure 1

Localization of a 3HA-tagged 
version of Bfa1 (3HA-Bfa1) 
during anaphase. The nuclei 
(DAPI), microtubules (tubulin) 
and a DIC image of the cell 
(DIC) are also shown.
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Finally, we are also interested in determining the mechanisms by which Aurora B kinase (Ipl1 in 
budding yeast) regulates the proper attachment of the chromosomes to the spindle in a bipolar 
fashion. Ipl1 corrects syntelic attachments of the chromosomes to the spindle (when both ki-
netochores of the sister chromatids attach to the same spindle pole), and activates the spindle 
assembly checkpoint to block cell cycle progression until the appropriate bipolar attachments 
are established. We are trying to decipher the actual mechanisms that underlie this process 
and to better understand the relationship between the spindle assembly checkpoint and Aurora 
B kinase.

Publications
•	I. Brito, F. Monje-Casas, A. Amon, 2010. The Lrs4-Csm1 monopolin complex associates 

with kinetochores during anaphase and is required for accurate chromosome segregation.  
Cell Cycle 9: 3611-3618

•	F. Monje-Casas, A. Amon, 2009. Cell polarity determinants establish asymmetry in MEN 
signaling. Dev Cell. 16: 132-145

•	B.N. Tomson, R. Rahal, V. Reiser, F. Monje-Casas, K. Mekhail, D. Moazed, A. Amon, 
2009. Regulation of Spo12 phosphorylation and its essential role in the FEAR network  
Curr Biol. 19: 449–460

•	F. Monje-Casas, V.R Prabhu, B.H. Lee, M. Boselli, A. Amon, 2007. Kinetochore orientation 
during meiosis is controlled by Aurora B and the monopolin complex. Cell 128: 477-490

•	K.E. D’Aquino, F. Monje-Casas, J. Paulson, V. Reiser, G.M. Charles, L. Lai, K.M. Shokat, A. 
Amon, 2005. The protein kinase Kin4 inhibits exit from mitosis in response to spindle posi-
tion defects. Mol Cell 19: 223-234
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Figure 2

GFP-tagged chromosome IV after separation of the sister chromatids during ana-
phase. The nuclei (DAPI) and a merged image combined with DIC (merge+DIC) are 
also shown.
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Academic Formation of PI 
•	1998: Degree. University of Seville, Bachelor in Biology
•	2004: PhD. University of Seville, PhD.Thesis in Molecular and Cellular Biology

Current Position
•	Since 2010: Ramón y Cajal, University of Seville/ CABIMER

Former Position
•	2004-2010: The Gurdon Institute for Cancer Research and Developmental Biology, University 

of Cambridge, UK

Research Activity
Double strand breaks (DSBs) repair is essential for normal development. While the complete 
inability to repair DSBs leads to embryonic lethality and cell death, mutations that hamper this 
repair cause genetically inherited syndromes, with or without cancer predisposition. When DSBs 
appears, cells trigger a complex response that involves a series of coordinated mechanisms. 
Such mechanisms can be divided in two main groups: DNA repair pathways, that correct and 
repair any accidental changes in the DNA molecule, and cellular checkpoints, that coordinate 
all cellular activities to create the adequate environment for DNA repair.
There are two ways of repair DSBs. By default, non processed DSBs can be simply rejoined by 
the non-homologous end-joining pathway (NHEJ). This mechanism is simple and fast, but lacks 
of any proofreading activity to ensure that the two pieces of DNA ligated were originally adjacent. 
NHEJ accounts for the bulk of the repair of DSBs.
tAfter certain stimuli, including CDK activity in S and G2, DSBs can be processed by the Mre11-
Rad50-Nbs1 (MRN) complex and CtIP to create RPA-coated single stranded DNA (ssDNA). This 
DNA structure is no longer a substrate for NHEJ, but is an essential intermediate for a more 
complex repair pathway called homologous recombination (HR). HR is an extremely accurate 
repair mechanism, albeit slower than NHEJ, when the sister chromatide is used as template. 
Despite is accuracy; the presence of multiple repetitions of DNA sequences within the eu-
karyotic genomes makes uncontrolled HR a source of genomic instability. Mutation in NHEJ 
components correlate with several inherited human syndromes usually characterized by severe 
immunodeficiency. Differently, Mutations that hamper HR are associated with multiple human 
diseases, but the clinical symptoms are extremely varied, including growth and mental retarda-
tion, skeletal abnormalities, haematological problems, progeria, and, in most cases, cancer pre-
disposition. Interesting, defects in the repair of DSBs not only cause the appearance of human 
diseases, but also are commonly exploited for the treatment of cancer. The molecular base of 
many chemotherapies and radiotherapy is, indeed, the artificial induction of DSBs to cause the 
terminally arrest or even the death of the cancerous cells. In a parallel way to DSB repair, there 
are also two ways to sense DSBs and activate the checkpoint. First, the Mre11-Rad50-Nbs1 
complex is recruited to DSBs, bringing along the apical kinase ATM. ATM-mediated phosphoryla-
tions promote the binding to the vicinity of the DSB of more MRN and ATM, creating a positive 
feedback loop. However, and as mentioned above, after certain stimuli, the MRN complex and 
CtIP can process DSBs to create RPA-coated ss DNA. This ssDNA is not visible anymore for the 
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ATM-mediated checkpoint, but is the signal for the activation of a second apical kinase ATR. 
Mutations on ATM cause Ataxia-Telangectasia disorder, a genetically inherited syndrome with 
cancer predisposition. On the contrary, null mutations on ATR are embryonic lethal, while point 
mutations in ATR causes the genetically inherited Seckel syndrome which is not associated with 
a higher incidence of cancer.
In our laboratory, we are studying how the formation of ssDNA is regulated. This key step 
controls both the switch between NHEJ and HR but also the switch between ATM and ATR 
checkpoint branches. Using a comprehensive list of cellular and molecular biology techniques, 
we are gaining further insight in the role of CtIP in this process. We are also screening for new 
factors involved in this regulatory network. 

Publications
•	P. Huertas, 2008. DNA resection in eukaryotes: deciding how to fix the break  

Nat Struct Mol Biol. 17, 11-16
•	P. Huertas, S.P. Jackson, 2009. Human CtIP mediates cell cycle control of DNA end resection 

and double strand break repair. J Biol Chem. 284, 9558-9565
•	P. Huertas, F. Cortes-Ledesma, A. Sartori, A. Aguilera, S.P. Jackson, 2008. CDK targets Sae2 

to control DNA-end resection and homologous recombination. Nature, 455, 689-692

Grants
•	2011-2013: SAF2010-14877, Ministerio de Ciencia e Innovación
•	2010-2015: RYC-2009-04141, Ministerio de Ciencia e Innovación

Figure 1

Chromosomal aberrations  
induced by erroneous DSB 
repair.

Figure 2

Reduced survival to  
DSB-inducing agents of cells lacking CtIP.

Figure 3

Recruitment of CtIP and local 
checkpoint activation at sites 
of DSBs induced by laser  
microirradiation.

M
ol

ec
ul

ar
 B

io
lo

gy
 D

ep
ar

tm
en

t



22

HEAD OF THE STEM CELL 
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Academic Formation of PI 
•	1974: MD, University of Valencia
•	1978: PhD, University of Valencia

Current Positions
•	1982-1985: Adjunct Professor of Biochemistry and Physiology, School of Medicine, Valencia 

University (1982-1984), and School of Medicine, Alicante University (1984-85)
•	1986-1997: Full Professor of Physiology, School of Medicine, Alicante University
•	1997-2005: Full Professor of Physiology, Miguel Hernández University, Alicante
•	2005-2007: Director of CABIMER, Seville
•	2005-2007: Extraordinary Professor on Regenerative Medicine, Pablo de Olavide Univ, Seville
•	2009-2010: Director of the Department of Stem Cells and Cell Reprogramming of CABIMER

Former Positions
•	1979-1980: Juan March Foundation, Max Plank Institut für Biophysikalische Chemie, Göttingen
•	1980-1982: Senior Research Associate Dept. of Biophysics, School of Biological Sciences, 

University of East Anglia, Norwich

Other positions
•	1998-2000: President of the Spanish Society of Physiological Sciences
•	1999-2003: President of the Spanish Society of Biophysics
•	2000-2004: President of the Spanish Society of Diabetes
•	2003-2005: President of the European Association of Biophysical Societies
•	2002-2005: Visiting Professor of the National University of Singapore Depts   

of Surgery and Orthopaedics and Traumatology
•	2007-2009: Minister of Heath and Consumer Affairs of Spain

Honors
•	1989: Gold Medal and Prize of the Royal Academy of Medicine
•	1997: Alberto Sols Prize of Research in Health Sciences
•	2006: Galien International Prize

Research Activity
On January 2010, our group moved to the Department Stem Cells and Cellular Reprogramming 
of CABIMER and still implicated in understanding the molecular and cellular basis of stem cells 
and boosting translational research. 

Basic research: The research activity of the group focuses on the study of stem cells of adult, 
foetal and embryonic origin. Aiming to explore the molecular and cellular mechanisms of the dif-
ferentiation process, proliferation and cellular reprogramming and the capacity of these cells for 
self renewal and differentiation as well as their ability to colonise and repopulate tissue is studied. 

The following describes the basic and strategic lines of research:
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1) Embryonic Stem Cell differentiation toward endoderm, mesoderm and ectoderm; 2) Epigenetic implications in Stem Cell Biology; 3) Role 
of small-RNAs in reprogramming and in the differentiation process; 4) Pancreatic islet development and regeneration; 5) Novel Stem Cell 
Sources and Novel Cellular Reprogramming Paradigms; 6) Cellular therapy of the diabetes mellitus and its complications (Preclinical studies).

Enhancing Clinical and Translational Science: This group is increasingly aware that the bench-to-bedside approach to translational research is a 
two-way lane. Basic scientists provide clinicians with new tools for use in patients and for assessment of their impact, and clinical researchers 
make novel observations about the nature and progression of disease that often stimulate basic investigations.

In this sense, our group is implicated in the following clinical trials:

•	Cellular therapy for type 2 diabetic Patients with CLI: Study of Insulin needs (CeTMOTa/ICPDI/2010) CT 2010-019774-33.
•	Intra-arterial Infusion of Autologous Mesenchymal Stem Cells from Adipose Tissue in Diabetic Patients with Chronic Critical Limb Ischemia 

(CeTMAd/ICPD2008). ClinicalTrials.gov Identifier: NCT01079403.
•	Multicenter Clinical Trial for the Evaluation of Intra-arterial Infusion of Autologous Marrow Derived Mononuclear Cells in Diabetic Patients With 

Chronic Critical Limb Ischemia (CMMo/ICPC/2008). ClinicalTrials.gov Identifier: NCT00987363.
•	Autologous Mesenchymal Stem Cells From Adipose Tissue in Patients With Secondary Progressive Multiple Sclerosis (CMM/EM/2008). 

ClinicalTrials.gov Identifier: NCT01056471.

Translational Research Core Services: Basic research resources can bridge the gap between discovery and clinical testing so that more efficient 
translation of promising discoveries may take place and help for the development of new diagnosis strategies; thus, we are becoming a full 
core-facility provider of angiogenesis quantification in regards to cell-based research analysis solutions.

hESC expressing Alkaline 
Phosphatase and SSEA-4.
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Publications 
•	B. Soria, E. Roche, G. Berná, T. León-Quinto, J.A Reig, F. Martin. 2000. 

Insulin-secreting cells derived from embryonic stem-cells normalize gly-
caemia in strptozotocin-induced diabetic mice. Diabetes 49: 157-162

•	A. Nadal, A.B. Ropero, O. Laribi, M. Maillet, E. Fuentes, B. Soria. 2000. 
No-genomic actions of estrogens and xenoestrogens by binding at a 
plasma membrane receptor unrelated to estrogen receptor alpha and 
estrogen receptor beta. Proc Natl Acad Sci USA 97: 11603-11608

•	 I. Quesada, J.M. Rovira, F. Martin, E. Roche, A. Nadal, B. Soria. 2002. 
Nuclear KATP channels trigger nuclear Ca2+t ransients and gene  
expression. Proc Natl Acad Sci USA 99: 9544-9549

•	P. Vaca, F. Martin, J.M. Vegara, J.M. Rovira, G. Berná, B. Soria. 2006. 
Induction of differentiation of ES cells into islet cells by fetal soluble 
factors. Stem Cells 24: 258-265

•	V Calvanese , E Lara,B Suárez-Alvarez, R Abu Dawud, M Vázquez-
Chantada , ML Martínez-Chantar , N Embade, P López-Nieva,  
A Horrillo, A Hmadcha, B Soria, D Piazzolla, D Herranz, M Serrano, 
JM Mato, PW Andrews, C López-Larrea, M Esteller, MF Fraga. 2010. 
Sirtuin 1 regulation of developmental genes during differentiation of 
stem cells. Proc Natl Acad Sci USA 107: 13736-13741

Grants
•	2010-2011: RD06/0010/0025, Instituto de Salud Carlos III, Ministerio 

de Ciencia e Innovación 
•	2011-2015: CTS-6505, Consejería de Economía, Innovación y Cien-

cia, Junta de Andalucía
•	2010-2014: PI-10/00964, Instituto de Salud Carlos III, Ministerio de 

Ciencia e Innovación
•	2010-2012: TRA-120, MSPS / Dirección General de Terapias AVANZADAS
•	2010-2013: PI-0105, Consejería de Salud, Junta de Andalucía
•	2009-2012: PI-0507, Consejería de Salud, Junta de Andalucía
•	2009-2012: PI-0246, Consejería de Salud, Junta de Andalucía
•	2008-2011: EC08/00224, Instituto de Salud Carlos III, Ministerio 

Ciencia Innovación
•	2011-2013: Consejería de Economía, Innovación y Ciencia, junta de 

Andalucía
•	2009-2011: P108/0018, Instituto de Salud Carlos III, Ministerio  

de Ciencia e Innovación
•	2010-2012: PI-0008, Consejería de Salud, Junta de Andalucía
•	2008-2010: PI-0253, Consejería de Salud, Junta de Andalucía
•	2009-2011: PI-0317, Consejería de Salud, Junta de Andalucía
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Academic Formation of PI 
•	1986: Degree. University of Seville, B.S. in Medicine and Surgery
•	1991: PhD. University of Seville

Current Position
•	Since 2005: Head of Dept. of Molecular Biology and Biochemical Engineering,   

University Pablo de Olavide of Seville

Former Position
•	1991-1991: Harvard, Joslin Diabetes Center

Honors
•	1998: Prize of New Business Ideas (Best project in Medical Research). University and  

Business Foundation (FUNDEUN)
•	2000: Prize of Foundation Health and Laboratories, SERONO (Research Award)
•	2000: EASD/Eli Lilly Research Fellowship Award in Diabetes and Metabolism. European 

Society for the Study of Diabetes
•	 2002: National Basic Research Award. Spanish Society of Diabetes

Research Activity
In recent studies about endoderm-derived from ES cells, it has been shown that information 
gathered from the field of developmental biology has been crucial for the design of in vitro dif-
ferentiation strategies, including the generation of insulin-producing cells. In spite of the impor-
tance of these studies, the signalling pathways and transcriptional factors involved in pancreas 
formation are not well defined yet. Among the transcriptions factors that have been shown to 
be important for early endoderm development and its derivatives, including the pancreas, is 
GATA4. We are studying the contribution of this transcription factor in pancreas development by 
using conditional knockout approaches and transgenic mouse analysis, to study the transcrip-
tional regulation of the GATA4 gene. We propose a model in which GATA4 serve as a node of 
the transcriptional network controlling pancreas development, by directly activating the diabetes 
gene Pdx1 (right panel). 
GATA4 is also expressed in the lateral mesoderm and its derivatives, including the mesenchyme 
surrounding the liver and pancreas epithelium. The interaction between mesoderm and endo-
derm during embryonic development is crucial for the proper formation of both germ layers. We 
are investigating the role of mesodermal GATA4 in pancreas and liver development. We postu-
late that GATA4 might influence the formation of these two organs by regulating the expression 
of mesenchymal signals and mesodermal transcription factors involved in the development of 
hepatocytes and pancreatic cells, such as BMP signalling (left panel).
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Expansion of insulin producing beta cells from adult islets could alleviate donor shortage for cell-replacement 
therapy of diabetes. Unfortunately, a major obstacle is that expansion of beta cell mass follows a de-differenti-
ation process. In addition, little is known about the origin of regenerating cells. Actually, in the field there are to 
different point of views concerning this aspect: 1. Beta cells come for stem cells or pancreatic progenitors 2. 
Maintenance of beta cell mass occurs by proliferation of pre-existing mature cells. Finally, the capacity of beta 
cells expansion in vitro is quite limited. In this regard, the second research line of the lab has to aims: 1. The 
identification of the cellular origin of new beta cells and 2.The regulation of beta cell proliferation. The first aim 
is being addressed by using a genetic cell-lineage tracing approach to follow the fate of cultured beta cells. To 
develop protocols for in vitro regeneration of beta cells, different experimental culture systems are being used. 
In addition, another approach for diabetes cell therapy is the use of inducible pluripotent stem cells (IPs), which 
could be differentiated to insulin-producing cells and transplanted without immunossupressor administration. 
Our laboratory is engaged in the obtention of insulin-releasing cells from IPs.

Publications
•	B. Soria, E. Roche, T. León-Quinto, G. Berná, J.A. Reig, F. Martín, 2000. Insulin-secreting cells derived from 

embryonic stem cells normalize glycemia in streptozotocin induced diabetic mice. Diabetes 49: 157-162
•	B. Soria, F.X. Real, F. Martín, 2001. From stem cells to B-cells: new strategies in cell therapy of diabetes mel-

litus. Diabetologia 44: 407-415
•	M. Ruhnke, H. Ungefroren, A. Nussler, W. Klapper, F. Martin, K. Ulrichs, J.A. Hutchinson, B. Soria, G. Zehle, R.M. 

Parwaresch, P. Heeckt, B. Kremer, F. Fändrich, 2005. Reprogramming of human peripheral blood monocytes 
into functional hepatocyte and pancreatic islet-like cells. Gastroenterology 128: 1774-1786

•	P. Vaca, F. Martin, J. Vegara-Meseguer, J.M Rovira, G. Berna, B. Soria B, 2006. Induction of differentiation of 
embryonic stem cells into insulin secreting cells by fetal soluble factors. Stem Cells 24: 258-265

•	P. Vaca, G. Berná, E.M. Carneiro, B. Soria, F. Martín, 2008. Nicotinamide induces differentiation of embryonic 
stem cells into insulin-secreting cells. Exp Cell Res. 314: 969-974

Grants
•	2011-2015: CTS-6505, Consejería de Economía, Innovación y Ciencia, Junta de Andalucía
•	2010-2014: PI-10/00964, Instituto de Salud Carlos III
•	2010-2012: TRA-120, MSPS / Dirección General de Terapias Avanzadas
•	2006-2011: CB07/08/2006, CIBER, Instituto de Salud Carlos III
•	2009-2012: PI-0022/2008, Consejería de Salud, Junta de Andalucía
•	2009-2011: CIBER-ISCIII, CIBER, Instituto de Salud Carlos III

GATA4 as a node of the transcriptional network 
controlling pancreas development.

Contribution of mesodermal GATA4 in endoderm 
development by modulating mesodermal tran-
scription factors and signaling pathways.

St
em

 C
el

l D
ep

ar
tm

en
t



26

GROUP LEADER

benoit.gauthier@cabimer.es
Dr. Benoit Gauthier

Academic Formation of PI 
•	1986: Degree. University of Ottawa, Canada, B.Sc. in Biology
•	1990: Degree. University of Ottawa, Canada, M.Sc. in Biology
•	1996: PhD. Biochemistry, Queen’s University, Canada

Current Position
•	Since 2009: Research Scientist, CABIMER

Former Positions
•	1997-1998: Postdoctoral fellow, Ottawa Heart Institute, Canada
•	1999-2000: Postdoctoral fellow, University of Geneva, Switzerland
•	2001-2009: Group leader, University of Geneva, Switzerland

Honors
•	2005: GeMet/Novo Nordisk Research Fellowship Award
•	2007: EFSD/ Eli Lilly Research Fellowship Award
•	2008: Denber-Pinard Scientific Achievement Award, University of Geneva
•	Since 2007: Elected member of the Executive Medical Review Board of the JDRF, USA

Research Activity
Diabetes mellitus, which is characterized by increased blood glucose levels, is one of the most 
challenging health problems of our century. Current treatments include daily insulin injections. 
However, this treatment does not prevent secondary complications. The ultimate therapy would 
be to preserve or replenish the insulin-producing β-cell mass that is destroyed during disease 
progression. Our patient-oriented research focuses on harnessing the molecular pathways 
regulating islet β-cell replication and functional performance as well as increasing survival to 
physiological insults. More specifically, we are deciphering the functional role of key pancreatic 
transcription factors such as Pdx1 and Pax4 in rodent as well as in human islet physiology. Mu-
tations and polymorphisms in genes encoding both these factors have been associated with dia-
betes. Our studies on transcriptome profiling of islets expressing a dominant negative variant of 
Pdx1 revealed the nuclear-encoded mitochondrial transcription factor TFAM as a direct target of 
Pdx1. TFAM expression was shown to be decreased in Pdx1-deficient islets resulting in blunted 
glucose-induced ATP synthesis, calcium handling and insulin secretion. Pharmacological rescue 
of glucose-induced ATP production restored β-cell function thereby bypassing the genetic defect. 
Our work establishes a direct link between Pdx1 transcriptional activity and mitochondrial signal 
generation in the moment-to-moment control of insulin release.
We have previously demonstrated that Pax4 plays a crucial role not only in β-cell differentiation 
during development but also in mature islet proliferation and survival. In order to gain insight 
on the actions of Pax4 we have generated two transgenic mouse lines that conditionally express 
either Pax4 wild type or a diabetes link mutant version, Pax4R129W, in β-cells. In vivo studies 
using these transgenic animals under stress-induced hyperglycaemia using streptozotocin (STZ) 
demonstrated that Pax4, but not the Pax4R129W mutant, protected β-cells against apoptosis 
and maintained normal blood glucose (Figure 1). Expression profile revealed increased levels 
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Figure 1

Immunocytochemistry analysis 
of insulin (red) and glucagon 
(green) performed on either 
Pax4 or Pax4R129W express-
ing pancreatic islets and con-
trol terated with or without 
streptozotocin.
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of the anti-apoptotic gene bcl-2 in Pax4 islets while apoptotic-associated genes such as il-1β and nos2 were 
predominantly stimulated in Pax4 mutant islets. We also observed long-term proliferation of β-cells correlating 
with increased expression of the proto-oncogene c-myc and the cell cycle regulator gene cdk4. To extend our 
studies to autoimmune diabetes, we are currently breeding our Pax4 transgenic mice to animal models of Type 
1 diabetes. The fate of the β-cell mass in these newly derived lines will be monitored by non-invasive in vivo 
imaging techniques (Figure 2).
In collaboration with other groups of CABIMER and the Spain-based biotechnology company BioMedal, we are 
also studying the regulation of Pax4 activity by posttranslational modifications (PTMs). In addition, the involve-
ment of Pax8 in islet plasticity is being explored.
Another emerging master gene controlling β-cell survival is the liver receptor homolog-1 (LRH-1). LRH-1 is an 
orphan nuclear receptor that regulates cholesterol homeostasis and cell plasticity in endodermal-derived tis-
sues. LRH-1 was also shown to contribute to intestinal tumour formation and to mediate the estrogen dependent 
proliferation of the MCF7 breast cancer cell line. It is known that estrogen protects isolated human islets against 
cytokine-induced apoptosis. We now demonstrate that this protection is mediated at least in part through ERα-
mediated up-regulation of LRH-1 expression. Adenoviral-mediated over expression of LRH-1 in human islets did 
not alter proliferation but conferred protection against cytokines and streptozotocin-induced apoptosis. An LRH-1 
small molecule agonist (BL001) was shown to protect islets against stressed-induced cell death. BL001 also 
increased overall β-cell mass performance in islets isolated from Type 2 diabetic donors. 
Taken together, our work has identified 3 major players contributing to islet β-cell function, proliferation and sur-
vival 2 of which (Pax4 and LRH-1) could become druggable targets for the treatment of diabetes. In this scope, 
a lead compound for LRH-1 has been characterized and is currently being tested in vivo in mice.

Publications
•	T. Brun, I. Franklin, L. St-Onge, A. Biason-Lauber, E.J. Schoenle, C.B. Wollheim, B.R. Gauthier, 2004. The diabe-

tes-linked transcription factor Pax4 stimulates pancreatic islet β-cell proliferation. J Cell Biol. 167: 1123-1135
•	B.R. Gauthier, C.B. Wollheim, 2006. MicroRNAs: Ribo-regulators of glucose Homeostasis. Nat Med. 12: 36-38
•	D.M. Schumann, K. Maedler, I. Franklin, D. Konrad, J. Størling, M. Böni-Schnetzler, A. Gjinovci, M.O. Kur-

rer, B.R. Gauthier, D. Bosco, A. Andres, T. Berney, M. Greter, B. Becher, A.V. Chervonsky, P.A. Halban, T. 
Mandrup-Poulsen, C.B. Wollheim, M.Y. Donath, 2007.The Fas pathway is involved in β-cell secretory function. 
Proc Natl Acad Sci. USA 104: 2861-2866

•	T. Brun, He. Hu, K.H., R. Lupi, B. Boehm, A. Wojtusciszyn,, N. Sauter, M. Donath, P. Marchetti, K. Maedler, 
B.R. Gauthier, 2008. The diabetes-linked transcription factor Pax4 is expressed in human pancreatic islets 
and is activated by mitogens and GLP-1. Hum Mol Gen. 17: 478-489

•	B.R. Gauthier, A. Wiederkehr, M. Baquié, C. Dai, A.C. Powers, J. Kerr-Conte, F. Pattou, R.J. MacDonald, J. Fer-
rer, C.B. Wollheim, 2009. Pdx1 deficiency causes mitochondrial dysfunction and defective insulin secretion 
through TFAM suppression. 2009. Cell Met. 10: 110-118

Grants
•	2008-2011: FNS 310030_119763: Swiss National Research Foundation
•	2010-2014: PI10/00871. Instituto de Salud Carlos III
•	2010-2014: PI-0727/2010.Consejería de Salud, Junta Andalucía
•	2011-2014: CTS6359. Consejería de Economía, Innovación y Ciencia, Junta Andalucía

Figure 2

Non-Invasive in vivo imag-
ing through DsRedexpress 
fluorescence can monitor 
pancreatic-specific induc-
tion of Pax4 expression after 
doxycycline (Dox) treatment.
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•	2006: PhD. University of Seville, PhD in Molecular and Cellular Biology
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•	Since 2010: Ramón y Cajal, University of Seville/ CABIMER

Former Positions
•	2006-2007: CABIMER University of Seville
•	2007-2010: GDSC University of Sussex

Honors
•	2010: Premio Jóvenes Investigadores Real Maestranza de Caballería de Sevilla

Research Activity
DNA topoisomerases are conserved nuclear enzymes that regulate DNA topology by transiently 
cleaving and resealing the DNA molecule, fulfilling a fundamental role in virtually every aspect 
of chromosome metabolism. Nevertheless, erroneous or abortive topoisomerase activity can 
result in persistent DNA strand breaks with the enzyme covalently attached to 3’ or 5’ DNA 
ends by a phosphotyrosyl bond, an anomalous structure that can compromise cell survival 
and/or genome integrity with the consequent implications in tumorigenesis. This peculiarity of 
topoisomerase catalysis also underlies the anticancer efficacy of topoisomerase poisons, which 
inhibit the re-ligation step of the reaction inducing the formation of DNA breaks that preferen-
tially target highly proliferating and/or repair defective tumour cells. In addition to this link with 
cancer therapy, defects in the repair of topoisomerase-induced DNA damage have been linked 
to progressive neurodegenerative disease.
Fully understanding the mechanisms and regulation governing the repair of topoisomerase-
induced damage is therefore extremely important to gain new insights into two processes that 
are a main concern to human health: (a) cancer, both its onset and its therapy, and (b) neuro-
degenerative disease.
Topoisomerase-linked breaks usually require processing of the enzyme by the proteasome, leav-
ing a short peptide prior to DNA-damage signalling and repair. The following step involves the 
removal of the covalently linked topoisomerase derived peptide so repair can proceed. This 
can occur by tyrosyl-DNA phosphodiesterase (TDP) activity, which cleaves the phosphotyrosyl 
covalent bond linking the topoisomerase to the DNA terminus. TDP1 acts on 3’-phosphotryosyl 
bonds typical of topoisomerase I-linked breaks, while TDP2, which has recently been identified 
in our laboratory, displays preferential activity on 5’-phosphotyrosyl bonds typical of topoisomer-
ase II-linked breaks. Thus, TDP1 and TDP2 are complementary enzymatic activities, providing 
human cells with an ability to cleave both 3’- and 5’- phosphotyrosyl termini at sites of topoi-
somerase damage.
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Figure1: Topoisomerase-mediat-
ed DNA damage reparair

Abortive Top1 (A) and Top2 (B) 
activity, which can be simulated 
by camptothecin and etoposide 
repectively, generate different 
types of DNA breaks. Top 1 re-
sults in a single-strand break 
(SSB) with 3’-end linked protein 
that can be removed by TDP1. 
Top2, in contrast, results in a 
double-strand break (DSB) with 
5’-end linked protein that can be 
removed by TDP2.
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Alternatively to this specific repair mechanism, covalently linked protein can be removed from 
DNA ends by nucleolytic cleavage at an internal phosphodiester bond in the DNA molecule. 
A wide range of nucleases have been proposed to contribute to this pathway in human cells, 
including the MRN complex, CtIP, ARTEMIS, FEN1 and ERCC1/XPF.

In our working model TDP function would be important to ensure genome integrity by promoting 
accurate repair of topoisomerase-induced DNA strand breaks. In contrast, the action of nucle-
ases on DNA ends could lead to mutations and chromosomal reorganizations, which could in 
turn lead to carcinogenesis. Furthermore, the action of TDPs may be particularly relevant for 
the survival of long-lived postmitotic cells such as neurons in which nucleolytic pathways might 
be downregulated. Thus, cancer and neurodegeneration could constitute two sides of the same 
coin, so defects in repair can manifest as cell death and degeneration in non-proliferating tissue, 
while resulting in genetic instability in proliferating cells.

We combine the use of animal models with biochemistry and molecular and cellular biology 
techniques to explore different aspects regarding the repair of topoisomerase-induced breaks. 
We mainly focus on our recently identified tyrosyl DNA phosphodiesterase 2 (TDP2), studying its 
mechanism of action and regulation with special attention to the possible implications in cancer 
and neurodegeneration.

Publications
•	Z. Zeng; F. Cortés-Ledesma, S.F. El Khamisy, K.W. Caldecott, 2011. TDP2/TTRAP is the major 

5’-tyrosyl DNA phosphodiesterase activity in vertebrate cells and is critical for cellular resis-
tance to topoisomerase II-induced DNA damage. J Biol Chem. 286, 403-409

•	F. Cortés-Ledesma, S.F. El Khamisy, M.C. Zuma, K. Osborn, K.W. Caldecott, 2009
•	A human 5’-tyrosyl DNA phosphodiesterase that repairs topoisomerase-mediated DNA dam-

age. Nature 461, 674-678
•	P. Huertas, F. Cortés-Ledesma, A.A. Sartori, A. Aguilera, S.P. Jackson, 2008. CDK targets 

Sae2 to control DNA-end resection and homologous recombination. Nature 455, 689-692
•	S.L. Rulten, F. Cortés-Ledesma, L. Guo, N.J. Iles, K.W. Caldecott K.W, 2008. APLF (C2orf13) 

is a novel component of poly (ADP-ribose) signaling in mammalian cells. Mol Cell Biol. 28, 
4620-4628

Grants
•	2011-2013: SAF2010-21017, Ministerio de Ciencia e Innovación
•	2010-2013: PERG07-2010-268466, Marie Curie European Reintegration Grants

Figure 2: Repair of Top2-mediated DSBs

Trapped Top2 is first degraded by the proteasome leaving short peptides 
linked to the 5’ ends of the DSB, which are specifically removed by TDP2. 
This gives rise to 3’-OH and 5’-P ends that can be ligated resulting in perfect-
ly accurate repair. Alternatively, the ends can be processed by nucleases and 
then repaired by homologous recombination (HR), which is only proficient 
in proliferating cells, or by non-homologous en joining (NHEJ), which is an 
error prone mechanism.

Figure 3: Accumulation of et-
oposied-induced DSB in TDP2-
deficient mouse embryonic 
fibroblasts (MEFs)

DSBs (green) are detected 
by immunofluorescence against 
phosphorylated histone H2AX. 
Cell nuclei are visualized by 
DAPI stining (Blue).
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•	1999: PhD. University of Seville, PhD in Biology

Current Position
•	Since 2009: Research Scientist CSIC

Former Positions
•	1999-2003: Ecole Normale Superieure Paris (FEBS, Marie Curie and AFM fellowships)
•	2003-2006: Instituto de Bioquímica Vegetal y Fotosíntesis (Ramón y Cajal)
•	2006-2009: CABIMER (Ramón y Cajal)

Honors
•	2004: Premio Jóvenes Investigadores Real Maestranza de Caballería de Sevilla

Research Activity
Research on stem cells results of high interest in the current days due to the potential they 
represent for cell therapies and regenerative medicine. Pluripotency of these cells let the appli-
cation of specific protocols for cell differentiation, allowing the generation of a significant variety 
of specialized cells. To elaborate protocols for cell differentiation, as for cell re-programming or 
de-differentiation, we need a precise knowledge of the mechanisms involved in cell prolifera-
tion and differentiation. Research in our group is devoted to the coordination between these 
processes. Vertebrate development represents a valuable model for these studies. An important 
aspect of our research focuses in neuronal differentiation. Besides the mouse and the chick 
embryo, we also use cell lines for in vitro differentiation, including stem cells. We currently con-
duct two main research lines: role of Brd proteins in the coordination between proliferation and 
differentiation, and role of sumoylation in vertebrate development.
Vertebrate Brd proteins belong to the BET family of proteins, characterized by the presence of 
2 bromodomains (chromatin interacting domains through acetylated histones) and an extra-
terminal (ET) domain specific of this family. Four members have been described in humans: 
Brd2, Brd3, Brd4 and Brdt. Except this last, restricted to the male germ line, the other members 
are ubiquitously expressed through development. In contrast to other bromodomain proteins, 
Brd proteins remain attached to the mitotic chromosomes, suggesting they behave as true 
epigenetic marks. These proteins are essential for development, with a prominent role in the 
co-regulation of cell cycle genes. Beside this, recent results suggest an additional function in 
cell differentiation, associated to changes in nuclear-cytoplasmic localization. From a two-hybrid 
screening we have identified a variety of Brd2 partners, which might account for this role. We 
have also identified new domains in Brd proteins that are relevant for chromosome association 
during mitosis (Figure 1), and thereby for progression through the cell cycle.
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Figure 1: Association to mitotic 
chromosomes of wild type and 
mutant Brd4

Wild type and mutant Brd4 were 
visualized by immunofluores-
cence (red) in transfected P19 
cells. DNA was stained with DAPI 
(blue). Mutant Brd4 (Brd4∆) is a 
deletion mutant of the conserved 
region between bromodomains 
and the ET domain, which does 
not localize to mitotic chromo-
somes.



31

On the other hand we investigate the role of sumoylation during vertebrate development. SUMO (Small Ubiq-
uitin-like MOdifier) is a small polipeptide, similar to ubiquitin, able to covalently attach to proteins as a post-
translational modification. In contrast to ubiquitination, normally involved in protein degradation through the 
proteasome, SUMO modification is involved in regulating many processes in the eukaryotic cell. Then, it par-
ticipates in transcriptional control, nucleocytoplasmic transport, protein and genome stability and enzymatic 
activity modulation. The process of modification involves SUMO transfer from the conjugating enzyme Ubc9 
to the target protein, frequently mediated by a SUMO ligase. Many ligases favor transfer by bringing together 
SUMO-loaded Ubc9 and the target protein. Compared with the elevated number of known ubiquitin ligases, 
few SUMO ligases have been identified. Among the most studied SUMO ligases are the PIAS proteins. The 
sumoylation machinery is essential for development. Due to this and to the variety of processes controlled 
by SUMO in vertebrates, our research focuses on SUMO functions during development, especially of central 
nervous system. We have identified the transcription factor Krox20 as a sumo ligase for modification of its own 
corepressors, the Nab proteins. Krox20 is essential for development of the hindbrain, where it is expressed in 
segments (rhombomeres) 3 and 5. We have shown that Nab sumoylation participates in Nab-mediated repres-
sion of Krox20 target genes (Figure 2).

Publications
•	M Garcia-Dominguez, C Poquet, S Garel, P Charnay, 2003. Ebf gene function is required for coupling neuro-

nal differentiation and cell cycle exit. Development 130: 6013-6025
•	M Garcia-Dominguez, P Gilardi-Hebenstreit, P Charnay, 2006. PIASxβ acts as an activator of Hoxb1 expres-

sion and is antagonised by Krox20 during hindbrain segmentation. EMBO J. 25: 2432-2442
•	M Garcia-Dominguez, R March-Diaz, JC Reyes, 2008. The PHD domain of plant PIAS proteins mediates 

SUMOylation of bromodomain GTE proteins. J Biol Chem. 283: 21469-21477
•	M Garcia-Dominguez, JC Reyes, 2009. SUMO association with repressor complexes, emerging routes for 

transcriptional control. Biochim Biophys Acta. 1789: 451-459

Grants
•	2010-2012: BFU2009-10986/BMC, Ministerio de Ciencia e Innovación
•	2010: 200920I085, CSIC

Figure 2: Nab sumoylation mediates repres-
sion of Krox20 target genes

Constructions (green) indicated at the top of 
each panel were electroporated in the left 
side of developing chick hindbrain and effects 
on the Krox20 target EphA4 (red) were ana-
lyzed by immnofluorescence. Nab-mediated 
repression of EphA4 (A) is more effective in 
the presence of sumo (B), while a sumoylation 
mutant (KR2) has a dominant negative effect 
(C).
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Academic Formation of PI 
•	1984: Degree. University of Seville, B.Sc in Biology
•	1989: PhD. University of Seville

Current Positions
•	2006-2011: Research Scientist CSIC CABIMER
•	2011: Research Scientist CSIC CABIMER

Former Positions
•	1989-1990: Post- Fellows: CGM, CNRS, Gif-sur-Yvette, France
•	1991-2002: Associated Professor, University of Seville
•	1995: CNRS Investigator, CNRS, France  
•	2002-2006: Ramón y Cajal Investigator, University of Seville

Research Activity
We are interested in characterizing components essential for defining an intrinsic cell polarity path-
way and in studying the continuity of these components through cell division. It is on this cellular 
polarity that further signalling from neighbour cells impinges and sets up tissue polarity during 
embryo development. Intrinsic cell polarity can be defined as the result of specific and stable in-
teractions between two parallel polarized systems: I) the endomembrane system from the nuclear 
envelope (NE) to the plasma membrane (PM), and II) the cytoskeletal connection between the 
nucleoskeleton and the cytoskeleton maintaining the centrosome (CTR) associated to the nucleus, 
and the Golgi apparatus (GA) with the centrosome. The CTR is tightly associated with the NE in 
metazoan cells. In mammals, the GA associates with the CTR and, depending on the cell line, with 
the NE. This organization requires microtubules (MTs) and MT-dependent motor components, but 
also proteins that regulate CTR-nucleus attachment such as nesprins, BRAC2 or TBCCD1, and a 
number of peripheral coiled-coil proteins that participate in the proper organization and positioning 
of the GA. In collaboration with the Institut Curie (Paris, France) we have carried out a two-hybrid 
screen with several proteins of the pericentrosomal matrix to build an interactome of the CTR. Two 
of these proteins AKAP450 and CAP350 also associate with the GA. We have identified important 
interactors of these two proteins that belong to the nucleo-cytoskeleton interactome, to the GA or 
to the CTR proteomes and can, in this way, constitute the axis of the nucleus-CTR-GA connection. 

AKAP450 is a member of the AKAP (A-kinase anchoring protein) family which is located in the CTR 
and the GA during the interphase and in the mitotic poles during the cell division. AKAP450 is a 
large protein of 450 kDa with long coil-coiled domains that serve as anchorage for diverse kinases 
and phosphatases. A two-hybrid screening using the Cterminal domain of AKAP450 as a bait 
has revealed two sites of interaction with the longest isoform of nesprin-2. Nesprins are a family 
of ubiquitously expressed, spectrin repeat proteins mostly localised at the NE. Since depletion of 
AKAP450 induces separation of that GA from NE and collapse around the CTR we want to address 
the role of AKAP9/nesprin2 interaction in regulating CTR-nucleus, GA-nucleus or CTR-GA attach-
ments. We are also investigating the functional significance of the interaction between AKAP450 
and the trans-golgin GCC2 or the transforming protein TACC3 during cell division. 
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Cep350/CAP350 is a large protein which contains three Ser-rich regions and a CAP-Gly motif 
(cytoskeleton-associated protein glycine-rich), a specialized protein module of about 80 amino 
acids that is able to interact with tubulin monomers, tubulin dimers and/or microtubules. A two-
hybrid screening for Cep350 has revealed two a-catenin binding sites at central and Cterminal 
domains, respectively. Interestingly, both dynamitin and the tail region of the dynein heavy chain 
have also been detected as potential partners. In confluent cultures of epithelial cells, Cep350 
appears concentrated at the end of MTs at cell-cell contacts were a-catenin is also present 
(see figure). This localization depends on cell-cell contacts and on MTs. Our hypothesis is that 
Cep350 participates in a supramolecular complex containing a-catenin and the dynein/dynac-
tin complex. This complex could stabilize MT ends at cell-cell contacts thus participating in the 
connexion between the CTR, the GA and the PM and contributing to cell polarity.

Publications
•	R.M. Rios, A. Tassin, C. Celati, C. Antony, M. Boissier, J. Homberg, M. Bornens, 1994. 

A peripheral protein associated with the cis-Golgi network redistributes in the intermediate 
compartment upon Brefeldin A treatment. J Cell Biol. 125: 997-1013

•	C. Infante, F. Ramos-Morales, C. Fedriani, M. Bornens, R.M. Rios, 1999. GMAP-210, a cis-
Golgi network-associated protein, is a minus end microtubule-binding protein J Cell Biol. 
145, 83-98

•	K. Pernet-Gallay, C. Antony, L. Johannes, M. Bornens, B. Goud, R.M. Rios, 2002. The Over-
expression of GMAP-210 Blocks Anterograde and Retrograde Transport Between the ER and 
the Golgi Apparatus. Traffic 3, 822-832

•	R.M. Rios, A. Sanchís, A.M. Tassin, C. Fedriani, M. Bornens, 2004. GMAP-210 recruits gam-
ma-tubulin complexes to cis-Golgi membranes and is required for Golgi ribbon formation. 
Cell 118, 323-335

•	S. Rivero, J. Cardenas, M. Bornens, R.M. RioS, 2009. Microtubule nucleation at the cis-side 
of the Golgi apparatus requires AKAP450 and GM130. EMBO J. 28: 1016-28
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Figure 1

AKAP450 is a centrosomal microtubule-nucleating protein that is also pres-
ent in a network associated with the Golgi complex. In polarized cells, like 
MCF10A cells, AKAP450 extends from the nuclear envelope to the cell sur-
face in a microtubule-dependent manner.

Figure 2

Distribution of CAP350 along the 
cell cycle. During G1, CAP350 
(green) is associated with the 
centrosome and with acetylated 
microtubules (red) in the Golgi 
region. CAP350 concentrates in 
maturating centrosomes during 
G2 in order to organize the mi-
totic spindle.
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Research Activity
TNF-related apoptosis-inducing ligand (TRAIL/APO-2L) is a member of the TNF family that pro-
motes apoptosis, particularly in tumor cell lines. TRAIL treatment also results in significant 
growth suppression of TRAIL-sensitive human cancer xenografts in mice. 

While further studies are needed to evaluate the possible cytotoxicity of TRAIL especially for 
human hepatocytes, indications are increasing that TRAIL may be a novel therapeutic agent 
for human cancer. Furthermore, studies from various laboratories have recently demonstrated 
that tumor cells that are resistant to TRAIL can be sensitised by subtoxic concentrations of 
drugs/cytokines and the sensitised tumor cells are significantly killed by TRAIL. Results from 
our laboratory indicate that sensitisation of breast tumor cells by interferon-gamma occurs at 
the initial activation of apical caspase-8 by TRAIL. We have also shown that pre-treatment of 
different human breast cancer cell lines with the cyclin-dependent kinase inhibitor flavopiridol 
facilitates tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)-induced apoptosis 
by down-regulating the expression of cellular FLICE-inhibitory proteins (c-FLIPL and c-FLIPS) 
through the ubiquitin/proteasome system. We have recently reported that FLIP proteins are also 
the targets of agents that induce spindle assembly checkpoint (SAC) and mitotic arrest. The role 
of the cyclinB1/CDK1 complex in the proteasome-mediated FLIP down-regulation is currently 
investigated in our laboratory. On the other hand, our data indicate that FLIP levels are important 
determinants of the resistance of non-transformed breast epithelial cells to TRAIL-induced apop-
tosis since a reduction in the cellular levels of FLIP by RNA interference markedly sensitizes these 
cells to apoptosis. Interestingly, our data demonstrate for the first time that FLIPL knockdown in 
non-transformed breast epithelial cells is sufficient to induce apoptosis in a TRAIL-R2/DR5-depen-
dent manner. This cell death mechanism requires endogenous TRAIL and the DISC components 
FADD and procaspase-8 and is partially inhibited by interfering with the mitochondria-operated 
apoptotic pathway. Interestingly, FLIPL silencing markedly abrogates formation of acinus-like 
structures in a three-dimensional basement membrane culture model (3D) of the human mam-
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mary MCF-10A cell line through a caspase-8 dependent process. Furthermore, over-expression 
of FLIPL in MCF-10A cells delayed lumen formation in 3D cultures. Recent data from our labora-
tory demonstrate that TRAIL induces cytoprotective autophagy in human epithelial cells. TRAIL-
induced autophagy is mediated by the AMP-activated protein kinase (AMPK) that inhibits mam-
malian target of rapamycin complex 1 (mTORC1), a potent inhibitor of autophagy. Interestingly, 
the TRAIL-induced AMPK activation depends on transforming growth factor-β-activating kinase 
1 (TAK1). These findings identify TAK1 as an activator of AMPK and cytoprotective autophagy 
and thereby as a regulator of cellular energy homeostasis and survival.

Publications
•	C. Ruiz-Ruiz, C. Muñoz-Pinedo, A. López-Rivas, 2000. Interferon-γ treatment elevates cas-

pase-8 expression and sensitises human breast tumor cells to a death receptor-induced 
mitochondria-operated apoptotic program. Cancer Res. 60, 5673-5680

•	C. Palacios, R. Yerbes, A. López-Rivas, 2006. Flavopiridol induces cFLIP degradation by the 
proteasome and promotes TRAIL-induced early signaling and apoptosis in breast tumor cells. 
Cancer Res. 66, 8858-8869

•	Gustavo Ortiz-Ferrón, S.W. Tait, G. Robledo, E. de Vries, J. Borst, A. López-Rivas, 2006. The 
mitogen-activated protein kinase pathway can inhibit TRAIL-induced apoptosis by prohibiting 
association of truncated Bid with mitochondria. Cell Death Differ. 13, 1857-1865

•	G. Herrero-Martin, M. Høyer-Hansen, C. García-García, C. Fumarola, T. Farkas, A. López-
Rivas*, Marja Jäättela*, 2009. TAK1 activates AMPK and AMPK-dependent cytoprotective 
autophagy in TRAIL-treated breast epithelial cells. EMBO J. 28, 677-685. *Corresponding 
authors

•	T. Sánchez-Pérez, G. Ortiz-Ferrón, A. López-Rivas, 2010. Mitotic arrest and JNK-induced pro-
teasomal degradation of FLIP and Mcl-1 are key event in the sensitization of breast tumor 
cells to TRAIL by anti-microtubule agents. Cell Death Differ. 17: 883-94
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Figure 1

Role of cFLIP in the control of cell survival.

Figure 2

TRAIL activates cytoprotective autophagy 
in normal breast epithelial cells.
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Research Activity
Recent genome-wide studies have allowed a deep analysis of the human and mouse transcrip-
tomes, and they have shown that a large portion of the eukaryotic genome is transcribed as 
noncoding RNAs (ncRNAs), including microRNAs, small interfering RNAs, PIWI-interacting RNAs 
(piRNAs) and various classes of long ncRNAs. The increasing diversity of ncRNAs identified in 
the eukaryotic genome and the fact that a large number of these RNAs play central roles in 
regulating gene expression at multiple levels has transformed our understanding of genome 
complexity, suggesting a critical nexus between the novel mechanisms that regulate ncRNAs 
gene expression and the complexity of genome organization. The most studied ncRNAs are the 
small ncRNAs named microRNAs (miRNAs). They accomplish a silencing function usually by 
binding to the 3’ untranslated region (3’UTR) of a target gene with partial sequence homology, 
leading to posttranscriptional repression or mRNA instability and degradation. 

We have developed a novel miRNAs (and others small RNAs) expression system (PCT EP 
09382003) using lentiviral-based libraries for the identification of tumorigenesis related genes. 
Using these libraries we have isolated several miRNAs, including miR-29b, miR-1180, mir-493 
and miR-100, involved in the mitotic spindle checkpoint signalling, and miR-30b and miR-30c 
implicated in apoptosis resulting from loss of cell-matrix interactions (anoikis). By combining 
computational algorithms and high-throughput techniques, which include immune-precipitation 
of RNA-protein complex followed by high throughput sequencing, we try to identify their targets 
and characterize their regulatory roles. As a complementary tool to identify other small RNAs 
with regulatory functions, we are currently developing new strategies for generating lentiviral 
libraries based on small RNA depletion by sequestration using small RNAs sponges. These new 
libraries represent a new and important platform for massive genetic functional analysis

In addition, our lab is also focused on two novel functions of the PTTG1/securin gene. One of 
these functions connects this protein to the Golgi apparatus (GA) and the centrosome. Although 
most of the PTTG1 protein shows a nuclear and cytosolic localization, we observed that PTTG1 
can also specifically localize to the GA and the centrosome, mainly during the G1 phase of 
the cell cycle. Using interference RNA against PTTG1, we have demonstrated that the PTTG1 
depletion notably delays the polymerization of microtubules arising from both the centrosome 
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Figure 1

Immunofluorescence of RPE1 
and HIH3T3 cells showing the 
Golgi localization of PTTG1 
protein.
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and the GA. Furthermore, the polarization and consequently the migration of the cells are 
significantly affected by the absence of PTTG1. Besides, we are studying the role of PTTG1 in 
the brown fat-mediated thermogenesis. PTTG1-knockout mice show an anomalous distribution 
of the brown fat tissue in the mammary gland and defects in the regulation of the uncoupling 
protein 1 (UCP1). In fact, mice lacking PTTG1 show no UPC1 protein expression, while keeping 
high mRNA levels, thus exhibiting an extreme sensitivity to cold. Current work is centred on how 
PTTG1 regulates UCP1 expression.

Publications
•	C. Sáez, M.A Japón, F.Ramos-Morales, F. Romero, D.I. Segura, M. Tortolero, J.A Pintor-Toro, 

1999. Hpttg is over-expressed in pituitary adenomas and other primary epithelial neoplasias. 
Oncogene, 18, 5473-5477

•	J.A. Bernal, R. Luna, Á. Espina, F. Ramos-Morales, F. Romero, C. Arias, I. Lázaro, A Silva, M. 
Tortolero, J.A. Pintor-Toro, 2002. Human securing hPTTG interacts with p53 and modulates 
p53-mediated transcriptional activity and apoptosis. Nat Genet. 32, 306-311

•	C. Saez, M.A. Martinez-Brocca, C. Castilla, A. Soto, E. Navarro, M. Tortolero, J.A. Pintor-Toro, 
M.A. Japon, 2006. Prognostic Significance of hPTTG Immunohistochemical Expression in 
Differentiated Thyroid Cancer. J Clin Endocrinol Metab. 91, 1404-1409

•	J.A. Bernal, M. Roche, C. Méndez-Vidal, A. Espina, M. Tortolero, J. A. Pintor-Toro, 2008. Pro-
liferative potential after DNA damage and non-homologous end joining are affected by loss of 
securing. Cell Death Differ.15, 202-212

•	A. Espinosa, C. Méndez-Vidal, M.A. Moreno-Mateos, C. Sáez, A. Romero-Franco, M.A. Japón, 
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Figure 2

Effect of PTTG1 depletion on microtubule polymerization. Control (C) 
and PTTG1-depleted (iPTTG1) cells.
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Academic Formation of PI 
•	1971: Degree. M.D. University of Granada
•	1974: PhD. Rocasolano Institute, Autonomus University of Madrid

Current Position
•	Since 2006: Research Investigator, CABIMER/CSIC
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•	1975-1976: Postdoctoral fellow in Biochemistry, Bristol University. UK
•	1977: Postdoctoral fellow in Chemistry USD, San Diego, California. USA
•	1978: Tenure Scientist, Catalisis Institute, CSIC, Madrid
•	1986-1989: Visiting Scientist in Max-Plank, Neurobiology Institute, Munich, Germany
•	1990-2006: Research Investigator, Cajal Institute/CSIC, Madrid

Research Activity
Adult brain neurons are subject to continuous morphological and synaptic remodelling by which 
new connections are formed that lead to the establishment of new circuits capable of storing 
information. These processes are the molecular and cellular basis of the so called, neuronal 
plasticity, highly necessary for ensuring the individual’s adaptation to the environment and 
survival. Neural plasticity is supported by a series of cellular and molecular processes, whose 
failure is the beginning of various neurodegenerative processes, like Alzheimer’s disease. 

We have been studying the role of neurotrophic growth factors (neurotrophins) have on the mor-
phology and connectivity (ie, plasticity) of neurons in the adult central nervous system. Thus, we 
have found the Nerve Growth Factor (NGF), by binding to its receptor p75NTR and through the 
activation of NF-kappa-B controls the expression of homologous of the Enhancer-of-split -1 (Hes-
1). This gene controls the shape, number and arborisation of dendrites and GABAergic synaptic 
input received by the stimulated neuron. Our recent studies indicate that amyloid beta, most 
likely the main pathogenic agent of Alzheimer’s disease, also binds to the receptor but induces 
p75NTR signalling is completely opposite to that induced by NGF. The result is a loss of neural 
connectivity, process compatible with the onset of Alzheimer’s disease.
On that basis the research lines we are developing, or begin to develop in brief, are: 

•	Molecular processes linking the activation of NF-Kappa-B to the expression of Hes-1.
•	NGF induced signal transduction leading to neurotrophy and neuron survival and the steps at 

which amyloid beta may interrupt or block NGF signalling. 
•	To investigate the ultimate basis on which the amyloid beta acts as an antagonist of NGF 

and to what extent neurotrophic deprivation promotes the presentation and development of 
Alzheimer’s disease.
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Figure 1: Diagram depicting a 
mechanism by which NGF may 
promote dendrite growth

The binding of NGF to p75NTR 
activates PTP1B. PTP1B may ac-
tivate src kinase although other 
protein tyrosine kinases may 
also participate. These kinases 
phosphorylate I-kappa-B, there-
by favouring its degradation and 
activating NF-kappa-B, and sub-
sequently Hes-1.
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Publications
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1B mediates I-kappa-B phosphorylation and degradation and NF-kappa-B activation in the 
control of dendrite morphology. Mol Cell Neurosci. 43: 384-393

•	M.A. Arévalo, P.M. Roldán, P.J. Chacón, A. Rodríguez-Tebar, 2009. Amyloid beta serves as an 
NGF-like neurotrophic factor or acts as a NGF antagonist depending on its concentration.  
J Neurochem. 111: 1425-1433

•	B. Singh, C. Henneberger, D. Betances, M.A. Arévalo, A. Rodríguez-Tébar, J.C Meier ,R. 
Grantyn, 2006. Altered balance of glutamatergic/GABAergic synaptic input and associated 
changes in dendrite morphology after BDNF expression in BDNF-deficient hippocampal neu-
rons. J Neurosci. 26: 7189-7200

•	P. Salama-Cohen, M A. Arévalo, R. Grantyn, A. Rodríguez-Tébar, 2006. Notch and NGF/
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Figure 2: Localization of PTP1B on dendrites of hippocampal neurons

Hippocampal neuron transfected with EGFP and triple-stained with 
anti EGFP, anti-MAP-2 and an anti-PTP1B antibodies. PTP1B immuno-
reactivity spread on soma and dendrites (MAP-2 positive processes). 
Lower signal was found in axons.
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Figure 3: Opposite effects of 
NGF and amyloid beta on hippo-
campal neuron morphology and 
Hes-1 gene expression

A) Hippocampal neurons were 
transfected with EGFP and then 
treated with NGF and/or amyloid 
beta. Cells were fixed and pro-
cessed for immunofluorescence.

B) After treatment with NGF 
and/or amyloid beta total RNA 
was extracted and Hes-1 expres-
sion was analyzed by real-time 
PCR. 
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•	1971: Degree. MSc University of Newcastle upon Tyne, U.K, Clinical Biochemistry
•	1977: PhD. Newcastle University upon Tyne, UK, Clinical Biochemistry

Current Positions
•	1992 onwards: Sembal Professor of Experimental Ophthalmology, Institute of Ophthalmology, 

University College London
•	Since 2008: Director of CABIMER and Head of Dept. of Cell Therapy and Regenerative Medicine

Former positions
•	1977-1980: Research Associate in the University Department of Clinical Biochemistry, Royal 

Victoria Infirmary, Newcastle Upon Tyne
•	1980-1987: Scientific staff and Senior Research Fellow, MRC Human Genetics Unit, Univer-

sity of Edinburgh
•	1987-1992: Top Grade Scientist, and Head of Molecular Genetics Unit, Department of Hu-

man Genetics, University of Newcastle upon Tyne

Other Positions
•	2007 onwards Group Leader & Full Professor, Institute de la Vision, Pierre et Marie Curie 

University, Paris
•	Since 2006: International Advisor, EyeGENE Program, NIH of Eye Institute, USA
•	Since 2007: Associate Director of the Andalusian Genetics Plan

Honors
•	1986: Paul Kayser International Award of Merit in Retina Research, Presented at the 7th BiAn-

nual Congress of International Society of Eye Research, Nagoya, Japan
•	1991: Alcon Research Institute Award for Molecular Genetic Investigations into Inherited  

Retinal Degenerations
•	2001: Elected Fellow of the Academy of Medical Sciences (UK) - FMedSci
•	2006: Elected Fellow of the Royal Society of Edinburgh – FRSE
•	2006: Awarded Chair of Excellence, France

Research Activity
Inherited retinal dystrophies comprise a large number of disorders characterized by a slow and pro-
gressive retinal degeneration. To date there is no effective treatment that can prevent or reverse the 
devastating vision loss. In this direction, the main objective of the group is focused on the finding of 
new genes implicated in retinal degeneration, functional studies to understand the disease mecha-
nism and using this knowledge to develop gene-based and cell-based therapies. The research strategy 
of Molecular Genetics subgroup is mainly based on mutational analysis in retinitis pigmentosa (RP) 
and retinal dystrophy (RD) patients in general searching for known gene mutations which contribute 
the greatest number of RP/RD cases. A new locus for autosomal dominant cone-rod dystrophy (ad-
CORD) has been mapped to chromosome 10 in a three-generation Gypsy family previously collected 
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Eye diseases: 
From genetics to disease 
mechanisms to therapy

Figure 1

Immunostainig images showing 
TOPORS postnatal developmen-
tal pattern in the C57 mouse 
retina.
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in Molecular Medicine Center, Sofia, Bulgaria. Two independent genotyping methods using microsatellite markers and Affymetrix GeneChip Human Map-
ping 10K SNP Array identified a 7.2 Mb segment of chromosome 10. The team has recently established collaborations with two Ophthalmology Depart-
ments in Hospitals Virgen de Valme and Virgen Macarena which took the responsibility to recruit patient groups with different RD. Our group is interested 
in different proteins involved in eye diseases. In this direction we have focused on the expression pattern of several proteins during eye development in 
mice trying to obtain information about the role of these proteins in the disease or in the differentiation of retinal stem cells towards the neuronal lineage 
of the retina. Mouse retinas at embryonic, postnatal and adult stages have been collected. We have studied TOPORS (mutations in this gene cause 
autosomal dominant RP, adRP) expression during postnatal retina development in C57 mouse retinas, from newborn until adult stages (Figure 1). To 
support the immunolocalization data we have analyzed the presence of TOPORS protein by western blot in protein extracts from fractionated tissues and 
cultured cells, and in isolated intact photoreceptors in vitro (Figure 2). All the results suggest for a new localization of this protein in the connecting cilium 
of photoreceptors. Another topic of our work is the characterization of new genes involved in eye disorders. C10orf90 is such an example which is local-
ized on chromosome 10 and it is of great interest because it lies within the linked interval for adCORD described above. We have tested the expression 
of C10orf90 in mice retina by IHC (immunohistochemestry) in different development stages. We found that C10orf90 is expressed in the cytoplasm of 
all cells layers of the retina even in the early postnatal stages as well as expression in the inner segment of the photoreceptor (PIS). Another study aiming 
to detect whether any differences exist between the pairs of eyes in a mouse has been initiated. This will eventually help the usage of transgenic mice in 
future when studies of the treated versus untreated eye of the same animal will need to be performed. Numerous groups have recently demonstrated that 
ES and iPS cells can be converted into cells that resemble photoreceptors. The heterogeneity of the cultures will be minimized by the sorting of required 
cell populations characterized by the expression of specific transcription factors involved in retinogenesis at different time points. For this purpose we have 
generated two different reporter cell lines that will be used to non-invasively monitor the differentiation process and sort the cells based on their maturity 
prior to transplantation (Figure 3). We generated Chx10 reporter cell line driven by RFP and Nrl expression; the cell line was expanded and banked as 
well as fully characterized. We have established collaboration with Dr José Carlos Reyes from the Molecular Biology Department of CABIMER. There are 
two interrelated projects: Epigenetic control of neuronal differentiation by BRAF35 and iBRAF; and Role of iBRAF in Eye Development. These projects 
are at an early stage of development. Another collaboration with Dr. Slaven Erceg from Medical Genome Centre in Seville will focus on the application of 
stem cell therapy, by using iPS and hESC for the treatment of retinal diseases. Recently, we have started collaboration with Dr. Jason Meyer, University of 
Purdue, Indiana. He has a strong background in retinal differentiation and embryonic stem cell biology. Together we will have the opportunity to generate 
a number of reporter cell lines from hESC and hiPSC in order to study the mechanisms underlying differentiation towards retinal lineages.

Publications

Figure 2

Intact isolated photoreceptors show α-tubulin and Topors 
staining in the connecting cilia.

Figure 3

Schematic representation of the protocol used to generate cells of a lin-
eage from mESC and gene expression analysis of neural retina markers.
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•	1983-1985: University of Pennsylvania, Diabetes Research Center
•	1987-1989: Université de Genève. Laboratoire de Recherches Metaboliques
•	1986-2007: University of Seville

Research Activity
Any live cell is capable of multiplying, although this basic capacity is adapted to the needs 
and properties inherent in the constituting organism. This is how cells group and structure in 
multicellular organisms and particularly so in vertebrates, forming the different tissues and 
organs. This organisation requires cells to specialise very precisely in order to correctly carry 
out the function required. Proliferation capacity is reduced in specialised cells, leading to what 
is generically known somatic cells. Thus, firstly during embryonic development and later in the 
adult organism, a multicellular organism must be able to create and regenerate naturally all 
cells necessary for correct organism functioning. This capacity is localised in human beings in 
a special type of cell characterised by its unlimited self-renewal capacity (capacity to divide and 
produce cells identical to original) and by maintenance of differentiation potential towards any 
cell type. These are collectively termed ‘Stem Cells’. Embryonic Stem Cells are endowed with 
both self-renewal and differentiation capabilities. The study of the molecular mechanisms un-
derlying such processes is instrumental for designing strategies to direct differentiation towards 
given cell types in regenerative medicine.
Nitric Oxide (NO) is a gas messenger which inside the cell participates in a multitude of biologi-
cal processes, such as the regulation of the expression of certain genes involved in cell death, 
the differentiation of precursor cells to muscle heart cells and regulation of self-renewal. Our 
group aims at deciphering the molecular targets of this messenger in stem cells. The use of this 
knowledge for biotechnological purposes in the field of regenerative medicine will be tested as 
well. Studies carried out on these cells by our group show that low concentrations of nitric oxide 
are capable of preserving human ESC pluripotency, thus being revealed as an efficient tool for 
controlling the spontaneous differentiator process occurring during their ‘in vitro’ culture.
NO also plays an important role in the start-up of a variety of survival responses against envi-
ronmental aggressions in many cell types. This gaseous molecule is produced in small quanti-
ties in cells via the action of two NO synthase versions (abbreviated as NOS1 and NOS3). Our 
group has been working on this research line for the last 5 years, finding the production of this 
gas efficiently protects pancreatic beta cells from death. This protective action depends on the 
activation of tyrosine kinase Src and protein kinase G. Moreover, NO triggers activation of other 
relevant proteins such as Akt, PI3K and ERK 1/2.
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NO is produced when extracellular factors like insulin and IGF-1 (growth factor similar to in-
sulin-1) act on insulin producing cells. We have recently characterised intracellular signalling 
involved in protective actions of these factors in the pancreatic beta cell. We have found that 
NO production and attendant activation of PI3K and Akt are essential for cell survival. However, 
the protective effect is cancelled by blockade of Src by gene manipulation. Pancreatic beta cells 
die when cultured in the absence of bovine fetal serum. This effect coincides with an important 
drop in the amount of NOS3 and NO production. Interestingly, the death process is cancelled 
by addition of insulin, IGF-1, or DETA/NO to the culture medium. IRS proteins also participate 
in this protective signalling and their activation by phosphorylation depends partly on activation 
of Src and NO production. NOS1 and NOS3 are activated during the protective response. We 
have recently described that this signalling cascade is also operative in the human beta cell. Our 
research targets to design molecular strategies for efficient beta cell protection. These strate-
gies might be instrumental for designing novel approaches such as improvement of survival of 
remaining pancreatic beta cell mass in diabetic patients, increase of the viability of islet cells 
during isolation and culture prior to transplantation and control of the spontaneous differentia-
tion during in vitro differentiation procedures to generate surrogate insulin producing cells from 
precursor stem cells.
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Cell Death Differ. 17: 1025-1033
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Bedoya, 2008. Nitric Oxide mediates the survival action of IGF-1 and Insulin in Pancreatic 
beta cells. Cell Signal. 20: 301-310

•	J.R.Tejedo, G.M.Cahuana, R. Ramírez, M. Esbert, J. Jiménez, F. Sobrino, F.J.Bedoya, 2004. 
Nitric oxide triggers the phosphatidylinositol 3-kinase/Akt survival pathway in insulin-produc-
ing RINm5F cells by arousing Src to activate insulin receptor substrate-1. Endocrinology 
145: 2319-2327

•	R. Tejedo, G.M. Cahuana, P. Rincón, R. Ramírez, F. Sobrino, F. J. Bedoya, 2001. Evidence 
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Cell Signal. 13: 809-817

Grants
•	2007-2010: SAF 2007/60105, Ministerio de Ciencia e Innovación
•	2009-2011: PAI CTS 576, Consejería de Economía, Innovación y Ciencia, Junta de Andalucía
•	2008-2011: PI0095/2007, Consejería de Salud, Junta de Andalucía, Juan Tejedo
•	2008-2009: Consejería Salud, Junta de Andalucía +UCO, Juan Tejedo
•	2009-2010: ISCIII+CIBER, Juan Tejedo.

Ce
ll 

Th
er

ap
y 

an
d 

Re
ge

ne
ra

tiv
e 

M
ed

ic
in

e 
De

pa
rtm

en
t



44

GROUP LEADER

manuel.alvarez@cabimer.es
Dr. Manuel Alvarez-Dolado

Academic Formation of PI 
•	1992: Degree. Autonomous University of Madrid, Biological Sciences
•	1997: PhD. Autonomous University of Madrid, Biological Sciences

Current Position
•	2008: CSIC Tenured Scientist

Former Positions
•	1998-2000: Instituto de Investigaciones Biomédicas, CSIC
•	2000-2003: University of California San Francisco
•	2003-2006: Hospital General Universitario de Valencia. FISS Researcher

Other Positions
•	Since 2009: Associated Professor in Cell Biology at UPO
•	2006-2008: Group Leader at Centro de Investigación Príncipe Felipe

Research Activity
Our laboratory studies several stem cell types in order to apply them in Regenerative Medicine for 
the treatment of diverse neuropathologies. We investigate their mechanism of action and we develop 
transplant strategies that can be useful for the treatment of ataxias, cerebral ischemia and epilepsy.
The first main research line is focus on a mechanism of neuronal regeneration by cell fusion. 
Recently, our group discovered this mechanism, by which bone marrow derived cells are able to 
fuse with neurons (Figure 1), hepatocytes and cardiac muscle. This has important genetic and 
therapeutic implications, since the fused cell mingles new genetic material that may rescue a reces-
sive mutation or regenerate a defective cell. It has been shown that the fusion mechanism is able 
to rescue a recessive lethal hepatic mutation, recovering completely the animal. This demonstrates 
the therapeutic potential of cell fusion. We try now to show that, as occurs in the liver, the stem cell 
transplant may regenerate neural tissue by cell fusion. For this, we perform bone marrow derived 
stem cell transplants in several animal models of stroke and ataxia. Additionally, we are looking for 
factors that promote the cell fusion for therapeutic purposes.
Thus, in collaboration with Dr. J.R. Alonso from the U. of Salamanca, we have performed transplants 
in a mouse model of ataxia (PCD, Purkinje Cell Degeneration). We have observed a half-life exten-
sion of the ataxic mice after the transplant, and a partial improvement of their locomotor behaviour, 
analyzed by rotorod, footprinting and open field tests. We are currently analysing histologically the 
brain and musculature of these mice.
On the other hand, we are also studying the role of cell fusion mechanism after stroke. Different 
groups have reported the contribution of bone marrow cells to the vasculature formation. However, 
the exact mechanism of mural cell formation, whether by differentiation or cell fusion, remained elu-
sive. We have shown that cell fusion contributes to pericyte formation. We generated BM chimeras 
using a system that allows fusion detection by X-gal staining. Thus, we detected X-gal positive cells 
expressing specific markers for mature pericytes. Electron microscopy confirmed that fused cells 
were pericytes (Figure 2). Furthermore, induction of stroke increased significantly the presence of 
fused cells expressing markers of developing pericytes.
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Figure 2

Identification of fused cells as 
pericytes in the brain vascula-
ture. X-gal detection of fused 
cells (A-D), that co-localize with 
vimentin (B), or desmin (C,D), 
markers for mature pericytes. 
(E-G) Confirmation by electron 
microscopy that fused cells are 
pericytes.
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The second main research line of the group is to develop a cell therapy with GABAergic neuronal 
progenitors for epilepsy treatment. The main source of GABAergic progenitors is located in the 
medial and caudal ganglionic eminence of the embryo (MGE). These precursors migrate from the 
MGE to the neocortex and hippocampus, where they differentiate to interneurons. We have shown 
that MGE precursors grafted in the adult and neonatal brain migrate long distances, embracing 
wide brain areas, completely differentiate into mature neurons, and become fully functional, modify-
ing specific and locally the inhibitory activity of the cortex and hippocampus. These characteristics 
make them ideal to be used in cell therapy against epilepsy, since they could correct the alterations 
in the GABAergic system, one of its most frequent causes, and they may stop or prevent the seizures 
increasing selectively the local inhibitory tone. Recently, we have performed transplants in several 
animal models of epilepsy to show the therapeutic potential of these neuronal precursors. Grafting 
this cells in a mouse model of hyperactivity, generated by the specific ablation of GABAergic NK1+ 
interneurons, we restored the normal condition and activity of these mice (Figure 3). In addition, 
we have shown the anticonvulsivant activity of these precursors by maximal electroconvulsive shock 
assay. We are also interested in a better characterization of the MGE derived progenitors to develop 
techniques for their culture, amplification, and crio-preservation to be used in the future in the clinic.

Publications
•	M. Alvarez-Dolado, R. Pardal, J.M Garcia-Verdugo, J.R. Fike, H.O. Lee, K. Pfeffer, C. Lois, S.J. 

Morrison , A. Alvarez-Buylla, 2003. Fusion of bone-marrow-derived cells with Purkinje neurons, 
cardiomyocytes and hepatocytes. Nature 425: 968-973

•	M. Alvarez-Dolado, M.E. Calcagnotto, K.M. Karkar, D.G. Southwell, D.M. Jones-Davis, R.C. Estrada, 
J.R.L. Rubenstein , A. Alvarez-Buylla, S.C. Baraban, 2006.Cortical inhibition modified by embry-
onic neural precursors grafted into the postnatal brain. J Neurosci. 26: 7380-7389

•	M. Piquer-Gil, J.M. García-Verdugo, I. Zipancic, M.J. Sánchez, M. Alvarez-Dolado, 2009. Cell 
fusion contributes to pericyte formation after stroke. J Cereb Blood Flow & Met. 29: 480-485

•	I. Zipancic, M.E. Calcagnotto, M. Piquer-Gil, L.E. Mello, M. Alvarez-Dolado, 2010.Transplant of GAB-
Aergic precursors restores hippocampal inhibitory function in a mouse model of seizure Susceptibil-
ity. Cell Transplant. 19: 549-564

•	B.Cubelos, A. Sebastián-Serrano, L. Beccari, M.E. Calcagnotto, E. Cisneros, S. Kim, A. Dopazo, M. 
Alvarez-Dolado, J.M. Redondo,P. Bovolenta, C.A. Walsh, M.Nieto, 2010. Cux1 and Cux2 regulate 
dendritic branching, spine morphology, and synapses of the upper layer neurons of the cortex. 
Neuron. 66: 523-535

Grants
•	2009-2012: SAF09-07746, Ministerio de Ciencia e Innovación
•	2007-2010: FIS07/0079, Fondos FISS del SNS, Instituto de Salud Carlos III
•	2008-2010: Fundación Alicia Koplowitz

Figure 3

MGE derived precursors 
repopulate the hippocampus 
60 days after the transplant in 
a mouse model of epilepsy. (A) 
Representative camera lucida 
maps showing the position of 
MGE graft-derived cells at five 
anterior-posterior levels through 
the hippocampus. (B) Random 
distribution within the CA1 area 
(C), dentate gyrus (D) and corpus 
callosum (E). Note adult inter-
neuron morphology of the graft-
ed cells inside the hippocampus 
(C-D) and oligodendroglia-like 
morphology of the grafted cells 
in the corpus callosum (E). Scale 
bars: A, 500 μm; B, 100μm; C, 
50μm; D, 75μm and E, 15μm.

Figure 1

Cell Fusion Detection System (a-d), and examples of fusion products: Purkinje neuron (e); hepatocyte (light blue, f); and cardiomyocyte (blue, g).
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GROUP LEADER

david.pozo@cabimer.es
Dr. David Pozo 

Academic Formation of PI 
•	1992: Degree. University of Seville, B.Sc. in Biological Sciences
•	1998: PhD. University of Seville, PhD in Biochemistry & Molecular Biology

Current Position
•	Since 2008: Associate Professor of Biochemistry and Molecular Biology. University of Seville

Former Positions
•	2000-2003: University of Cambridge (UK). Division of Immunology. EMBO and Marie Curie 

EC Post-doctoral Fellow
•	2004: Weizmann Institute of Science (Israel). Department of Immunology. FEBS Post-doctoral 

Fellow
•	2006: Weizmann Institute of Science (Israel). MICINN Mobility Programme. Visiting Scientist

Honors
•	1996: Young Investigator Servier Award on Neuroendocrinology. Switzerland
•	2006: Award for Recognition of Outstanding Neuropeptide Research, American Neuropeptide 

Conference, Breckenridge, Colorado, USA
•	2009: Elected Honorary Member of the Palestinian Academy of Science and Technology

Research Activity
Our laboratory is focused on the field of neuroinmunology, where two complex systems long assumed 
to be substantially independent actually communicate and share the control of vital aspects of health 
and illness. On the level of cells and molecules, the nervous and immune systems are now seen to 
share receptors, transmitters, and entire functions. Specifically, the aim of our research is to under-
stand and to manipulate the basic mechanisms of endogenous bioactive peptides -such as neuropep-
tides like VIP- and of key proteins, in the pathogenesis and progression of neurodegenerative disorders 
with an underlying immunological imbalance.

Our goal is to facilitate the translation of these findings to develop new diagnostic and/or therapeutic 
strategies to be used in a variety of debilitating neurological disorders such us Multiple Sclerosis, 
Amyotrophic Lateral Sclerosis and amyloid-neurodegenerative diseases (particularly, Parkinson and 
Alzheimer). In addition, we attempt to explore the role and mechanism of molecular chaperone in the 
activation or modulation of the immune response in some of those pathologies.

The aim of our research is to advance our understanding of the cellular and molecular mechanisms 
that control inflammatory and autoimmune responses. In this sense, the discovery and characteriza-
tion of new molecules and processes that regulate key activities on inmunocompetent cells is highly rel-
evant, but this is especially the case when the same molecule has both neuroprotective and inmuno-
modulatory activities. Indeed, we have found that Activity-dependent Neuroprotective Protein (ADNP), 
a molecule known to harbour neuroprotective activities that map to the ADNP-derived sequence 
octapeptide called NAP, also has a role in the immune homeostasis of the CNS. Our current work 
demonstrates that ADNP is functionally expressed in the immune system as a VIP-responsive gene.

Members of
the laboratory

Postdocs
María Isabel García Sanchez
Cintia Roodveldt
Diana E. Caballero

PhD Students
Rafael Fernández Montesinos
Adahir Labrador
Rebecca Klippstein
Paula M. Castillo
Marta Cejudo

Advanced therapies 
in neuroprotection and 

immune-regulation
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Figure 1

Activated microglia (CD68 in-
tracellular staining, up) and the 
VIP-responsive molecule ADNP: 
the ADNP-derived sequence 
octapeptide NAP (NAPVSIPQ), 
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As an approach to cell therapy, we support an intelligent manipulation of regulatory cell networks in the immune system, based on their lower 
aggressive features and high specificity. Indeed, we are studying various key cell populations including regulatory T cells (Tregs), NKT cells, and 
TH17 cells. Although Treg-based immunotherapy has proven successful in preclinical autoimmunity and transplantation studies, factors involved 
in the generation of antigen-specific Treg are poorly known. Given the potential clinical importance of the induction of tolerance, it is crucial to 
identify immunosuppressive agents that do not interfere with the development of Tregs. As a continuation of our seminal work in this field, we 
are now studying the molecular mechanisms and therapeutic applicability of endogenous neuropeptide-tolerated T cells on alloantigen-specific 
effector T cells to minimize the dependence on non-specific immunosuppressive drugs currently used. In addition, we are exploring the potential 
of immunisation approaches to tackle the progression and severity of amyloid, neurodegenerative diseases. 

To further exploit the therapeutic use of endogenic peptides and reduce some of their limitations in terms of pharmacology, we are developing 
novel “proof-of-concept” strategies based on chemical synthesis and biological characterization of metal-protected nanoparticles functionalized 
with bioactive peptides (Patents WO2009-095516; WO2010-037878A1) and nanoliposomes (Patents P2011/30072 and P2011/30185). We 
expect to combine the inmunoregulatory roles of the VIP neuropeptide with the features of noble metal nanoparticles as well as to surface-
conjugated nanoliposomes in order to obtain smart-delivery nanocarriers with enhanced multi task properties. 

Murine models routinely used in the laboratory for pre-clinical studies include Experimental Autoimmune Encephalomyelitis (EAE) for multiple 
sclerosis, the MPTP model for Parkinson’s disease, the SOD-1 transgenic mouse for amyotrophic lateral sclerosis (ALS), and the TRAMP and 
SCID mice for prostate cancer. Our patient-oriented research takes advantage of our expertise in inmunoregulation and is focused on the study 
of the immune-based mechanisms modulated by adipose tissue and bone marrow-derived mesenchymal stem cells in preclinal and clinical set-
tings. The group participates as the only basic-research laboratory in the first clinical trial (MCINN-EC08/00224) to evaluate the safety, feasibil-
ity, and immuneregulatory potential of adipose derived autologous stem mesenchimal cells in secondary progressive Multiple Sclerosis patients.

Publications
•	D. Pozo, M. Vales-Gomez, N. Mavaddat, S.C. Williamson, S. Chisholm, H. Reyburn, 2006. CD161 (hNKRP-1A) signalling in natural killer cells 

involves the activation of acid sphingomyelinase. J Immunol. 176, 2397-2406
•	R. Fernandez-Montesinos, PM. Castillo, R. klippstein, E. Gonzalez-Rey, JA. Mejias, AP. Zaderenko, D. Pozo, 2009. Chemical synthesis and 

characterization of silver-protected vasoactive intestinal peptide nanoparticles. Nanomedicine 4, 919-930
•	C. Roodveldt, C.W. Bertoncini, A. Andersson, S-T.D. Hsu, R. Fernández-Montesinos, D. Pozo, J.C. Christodoulou, C.M. Dobson, 2009. Chap-

erone proteostasis in Parkinson’s disease: molecular insights into the Hsp70/α−synuclein	complex.	EMBO J. 28, 3758 – 3770
•	D. Pozo, P. Anderson, E. Gonzalez-Rey, 2009. Induction of alloantigen-specific human T regulatory cells by vasoactive intestinal peptide.  

J Immunol. 183, 4346-4359
•	C. Roodveldt, A. Labrador, E. Gonzalez-Rey, R. Fernandez-Montesinos, M. Caro, CC. Lachaud, C. Waudby, M. Delgado, CM Dobson, D. Pozo, 

2010. Glial innate immunity generated by non-aggregated alpha-synuclein: differences between wild-type and Parkinson’s disease-linked. 
PLoS One 5: e13481

Grants
•	2009-2011: PI-0068-2008, Consejería de Salud, Junta de Andalucía
•	 2010-2012: PS09-02252, Ministerio de Ciencia e Innovación, ISCIII
•	 2010-2011: Federation of European Biochemistry Societies (FEBS)
•	 2009-2010: Fundación Alicia Koplowitz
•	 2010-2011: 68/83. P-2010-477. Bioiberica SA
•	2009-2011: Fundación Salud 2000 Merck Serono

Figure 2

Different nanoparticles and intended applica-
tions at work in the laboratory. Functionalization 
scheme of silver nanoparticles with VIP. Inset: 
TEM gold nanoliposomes.
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Biological 
resources

CABIMER’s Biological Resources facility was authorised for animal experimentation by Conse-
jería de Agricultura y Pesca of Junta de Andalucía at the end of December 2009 and operational 
in 2010 to develop new research projects that require the use of mice as experimental model in 
various diseases such as Cancer, Diabetes and neurodegenerative diseases. 

The facility enables also the generation of transgenic mice, which allows the study of the context 
of a whole organism, and the creation of disease models that are investigated from the patho-
logical and therapeutic point of view.

At present, 10 research groups (53%) at CABIMER are users of this facility. 

A laboratory for the micromanipulation of the mouse embryo was set up in April 2010 in order 
to provide investigators with tools required for mouse transgenesis as well as carry out the 
rederivation of transgenic lines to be introduced in the clean area. During this time 3 transgenic 
lines (100% requested) have been rederived by embryo transfer, and currently there is a process 
of generating transgenic lines by pronuclear injection. 
CABIMER’s Ethics Committee on Animal Experimentation has evaluated 10 experimental pro-
cedures in 2009 and another 27 experimental procedures in 2010. Animals are monitored by 
specialized personnel of the unit, holding D accreditation, in order to ensure animal health and 
welfare.

Scientific 
Coordinator
Dr. Luis Sánchez

Technicians
Flora Guerrero
Esther Gil
Rocío Caracuel
Miriam González

Veterinarian
Itziar Benito
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CABIMER counts with a large area destined to the cell culture, distributed in 
three floors. This includes rooms for human and non-human primary cultures, 
a restricted area for the culture of human stem cells, a biological security room 
(P2 level), and several rooms for the culture of established cell lines. The Cell 
Culture Core Facility attends to the requirements from the researchers in order 
to facilitate the use of equipments in the facility.

During 2010 the area assigned to the cell culture has been improved. A new 
room aimed to the culture of established cell lines has been created. The room 
assigned to non-human primary cultures has been expanded and moved to the 
animal house. The core facility has also participated in the creation of a new 
area for the culture of human stem cells. On the other hand, the facility has 
started to provide reagents used in cell cultures (serum, trypsin, antibiotics, 
gluthamine and PBS).

Scientific 
Coordinator

Dr. Mario Garcia

Technician
Mercedes Dana

Cell culture
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liquid suspension, which flow one at a time through a focused laser beam at 
rates up to several thousand particles per second. Light scattered and fluores-
cence emitted by the cells is collected, filtered, digitized and sent to a computer 
for analysis. 
This service involves measuring the binding of a fluorochrome-labeled probe 
to cells and the comparison of the resultant fluorescence to the background 
fluorescence of unstained cells. 
Cell Sorting is another service where cells are separated and recovered from 
suspension based upon properties measured in flow. Cells that are recovered 
via flow sorting are viable and can be collected under sterile conditions. The 
facility can most often provides subpopulations that are in excess of 99% pure.
Flow Cytometry Facility is equipped with two BD FACSCalibur analyzers and a 
BD FACSAria cell sorter.
In 2009 the unit obtained an off-line processing station where data analysis 
software was installed, with the purpose of helping researchers in the analysis 
and representation of data. The currently available software is: FACSDiva, Win-
MDi and ModFit, the later for specific analysis of cell cycle data.
It is important to highlight the growing number of users of the facility during this 
period due to an increase in the number of researchers incorporated into the 
Center and the development of new applications to meet the user demands.
During year 2009, 78 internal services of cell sorting were undertaken and 2 
external services of analytical flow cytometry, while in 2010, a total of 157 inter-
nal services of cell sorting were made. This represents a 50% annual increase 
in the number of services of cell sorting and a 30% in the number of users of 
this facility.

Scientific 
Coordinator
Dr. Abelardo López Rivas

Technician
María José Quintero

Cytometry 
and sorter
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In 2007 Genomics Unit was the first one in Andalusia to offer the Affyme-
trix Microarray Analysis service and a year later started working for external 
researchers. Throughout the last two years, the number of external users of 
Microarray Service has increased hugely, being the 23% of total users in 2009 
and 80% in 2010.
The Genomics Unit is adding new genetic analysis technologies to streamline 
workflow in order to be more useful to the scientific community. That’s why 
it has improved with Gene, Exon and Tiling Affymetrix Microarrays and Gene 
Expression Agilent Microarrays, including miRNA analysis.
In reference to the Robotics area, colony picking robot and liquid handling robot 
has started to work together and with more protocols to get better results at 
CABIMER.

Scientific 
Coordinator

Dr. Andrés Aguilera

Technicians
Eloísa Andújar
Mónica Pérez

Genomics
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grade cell production. The area has been designed following all the interna-
tional standards and requirements for cell production; controlling every sterile 
sensitive step. Air quality, humidity, temperature and working procedure are 
constantly being monitored and recorded as is mandatory by GMP standards. 
The personal of the GMP unit is involved thoroughly to define and validate all 
medical indications and procedures along the cellular production (Figure 1).

From GMP are held every translation processes in the pharmaceutical produc-
tion of a medicament for the production of human cells. The purpose of that 
production will be the translation of basic scientific findings preclinical to clinical 
development.

During 2009 the unit began to work out a cell production model of Mesenchymal 
cells. These cells are derived solid adipose tissue (Figure 2), and maintained in 
culture for weeks to reach the doses required for clinical trial. On November of 
2009, the unit received final accreditation GMP by the Spanish Medical Agency 
for the production of mesenchymal stem cells as medicine (Figure 3).

All manipulations suffered by cells during processing must be performed under 
sterile and aseptic conditions. The unit is made the following tests: sterility, 
detection of mycoplasma, endotoxin, viability, phenotype, karyotype, continuous 
particle monitoring, among other tests. 

In 2009 adopted the following clinical trials:
1) Intraarterial Infusion of Autologous Mesenchymal Stem Cells From Adipose 
 Tissue in Diabetic Patients With Chronic Critical Limb Ischemia (MPD)
2) Autologous Mesenchymal Stem Cells From Adipose Tissue in Patients With 
 Secondary Progressive Multiple Sclerosis (MEM)
Cell production in 2010 was: 
•	MEM: 3.622 X 106 cells
•	MPD: 386,5 X 106 cells
Total of cells produced: 4304,5 X 106 cells.

In June 2010 we received the authorization of a third clinical trial: Human Adi-
pose Derived Mesenchymal Stem Cells for Critical Limb Ischemia in no Dia-
betic Patients.

The unit collaborates with hospital and other institutions in the designed, man-
agement and procedure of the clinical trial.

Figure 1

Figure 2

Figure 3

Scientific 
Coordinator
Dr. Bernat Soria

Technicians
Patricia Gálvez
Victoria E. Jimenez
María V. Rodriguez
Natalia Escacena
María Galvez 
María Bermejo

Good 
Manufacturing 
Practices



54

The Histology core facility was created in May 2010 as an internal service and 
since then it has seen an increase in the demand of the offered services. 
The facility offers methods for the histological analysis of animal biological sam-
ples. Some of the available methods in this service include the preparation of 
paraffin embedded samples in the automatic processor of tissue, which simpli-
fies the work of the investigator regarding to the manipulation of samples and 
duration of the protocol. For paraffin blocks and frozen tissues, histological sec-
tions can be obtained with an automatic microtome and cryostat, respectively. 
For floating samples a vibratome is used. Then, sections can be histological 
stained or assigned for posterior analysis by inmunohistochemistry. 
The facility is also equipped with a Cytospin for the processing of biological 
fluids and cell cultures.

Histology

Scientific 
Coordinator

Dr. Manuel Alvarez-Dolado

Technician
Cindy Cruz
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medicine. One of its main applications is in vitro labelling of biological macro-
molecules such as nucleic acids and proteins. CABIMER radioactive facilities 
are authorized to use beta and gamma irradiators. The use of different isotopes, 
such as 32P and 35S, has been increasing and spreading throughout the various 
groups, beginning to carry out experiments with 3H allowing the study of cell 
proliferation. Likewise, the acquisition of a biological irradiator BioBeam 8000 
allows the study, among other applications, of the repair of genetic damage in 
different experimental models. The installation of this equipment has required 
an expansion of the center radioactive facilities being authorized to use and set 
up by the Spanish Nuclear Safety Council (CSN).
Waste management at CABIMER is important for risks prevention. Improve-
ments in working protocols with chemical or biological agents, information on 
the risks of each scientific activity, and increase the level to training to research-
ers, have been the main goals of the unit for the past 2 years. In this context, 
there has been an increase of a 25% in management and waste generation until 
reach a production of 6 Tm in 2010. 

Isotopes and 
biological and 
chemical safety

Scientific 
Coordinator
Dr. José C. Reyes

Technician
Juan C. Ostos
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Microscopy is an invaluable tool to analyze events that take place in the cell, 
like localization and function of proteins and also behaviour of structures in 
vivo, as microtubules elongation or endosomes trafficking. Due to the great 
improvement of microscopy techniques, mainly in the accuracy and versatility 
of applications, these techniques are not restricted to cell biology, but are also 
extremely useful to other disciplines in biomedicine.
The Microscopy core facility is responsible for the optic fluorescence micro-
scopes in the institute. The unit is equipped with two Leica TCS SP5 spectral 
confocal microscopes, one of which is designed for in vivo advanced applica-
tions. Taking advantage of these infrastructures, the facility encourages users 
to apply advanced microscopy techniques to their projects. Thus, techniques 
like FRAP and FLIP, in human, mice and even S. cerevisiae cells, have already 
been successfully used to analyze the dynamic of proteins in live cells in our 
facility. This facility also counts with several wide-field fluorescence microscopes 
to acquire high-resolution images either from fixed samples or during real time 
imaging experiments.
During the last 2 years the unit has significantly grown in number of users and 
the services offered to them. It has been increased the number of users to 
approximately 85% of the researchers of our institute, getting novel users into 
microscopy. It has been also improved sample preparation and image acquisi-
tion protocols. Additionally, the facility has acquired new equipment for new 
services. A new station to process and quantify microscopy images is now avail-
able to users. 
The facility offers support and assists to all CABIMER groups and visitors 
through the imaging process. It also organizes regular courses to teach stan-
dard microscopy concepts, advanced light microscopy methods and applica-
tions. These support activities are dependent on the demands of the scientific 
community, and are evolving with the science carried out in CABIMER.

Scientific 
Coordinator

Dr. Fernando Monje

Technician
Paloma Dominguez

Microscopy
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model organisms such as E. coli, S. cerevisiae and C. elegans. Currently, these 
organisms are used at two levels. Organisms used as research tools (genetic 
engineering, ectopic expression of recombinant proteins, in vivo studies of gene 
expression...), and Living Organisms used as models to study specific cellular 
processes such as genetic stability, chromosome segregation, gene expression 
or chromatin dynamics.
The aim of the facility is providing technical support to users regarding the use 
of these organisms, and additionally covering the basic needs of users in rela-
tion to buffers and solutions for general use in laboratories of molecular biology 
and biomedicine.
At the end of 2010, a 20-liter fermenter capacity arrives at the facility for collec-
tion and homogenization of biomass in order to purificate proteins. 

Scientific 
Coordinator
Dr. Félix Prado

Technician
Cristina Hernández

Model 
organisms
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The Washing and Sterilization Unit is a basic and fundamental support service 
in the dynamics of CABIMER. It handles the processing, washing, sterilization 
and distribution of all the Center laboratory material (both glassware and con-
sumables) also processing bio-waste produced by the research groups as well 
as the different support units, meeting all safety regulations.
To carry out this work the Unit is in continuous contact with the different re-
search groups and associated support units, in order to offer them a better 
service and speed all new demands that arise. 
Due to the continuous incorporation of research groups at CABIMER, as well as 
the generation of new services, the Unit has been adapting to provide a more 
personalized service mainly focused on the needs of each research group, hav-
ing to increase by more than 50% the orders of glassware and consumables as 
each group works with one type of material to be processed differently. As a 
consequence, the unit equipment (autoclaves, thermo-disinfector...) is in con-
tinuous operation.
The whole work process is executed in accordance with bio-safety regulations, 
ensuring at all times the quality of the Sterilization Unit, its management and 
control

Scientific 
Coordinator

Dr. Francisco Bedoya

Technicians
María José Figueroa

Dolores Marín

Washing 
and sterilization
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Management
Shomi Bhattacharya
Scientific Director

Andrés Aguilera
Scientific Vice-director

Itziar Ochotorena
Manager

Assistants
Berta Ferrer
Executive Assistant

Sonia Macías
Administration Assistant

Human
Resources 
Irene González
Personnel Assistant

Accounting
Carmen Ramos 
Accounting clerk

Inmaculada Uclés
Accounting assistant

Mª Gracia Rosendo
Purchasing and
claiming assistant

Purchasing
Francisco J. Dorantes
Purchasing clerk

Store House
María Isabel Tovaruela
Technician

IT Service 
Arturo Fernández
IT Technician

Maintenance 
Rafael León
Technical maintenance

General Core Services
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2009
Belén Gómez González
“Inestabilidad genética asociada a la transcripción”
Thesis Supervisor: Dr. Andrés Aguilera 
Universidad de Sevilla

Manuel Rodríguez Paredes
“Caracterización de la proteína CHD8 en mamíferos”
Thesis Supervisor: Dr. José Carlos Reyes / Dr. Francisco J. Florencio
Universidad de Sevilla

Cristina González Aguilera
“Papel de THSC y otros factores de biogénesis de los mRNAS en trans-
cripción e integridad de los genomas”
Thesis Supervisor: Dr. Andrés Aguilera / Dr. Rosa Luna
Universidad de Sevilla

Pedro Manuel Roldán Villarejo
“Papel fisiológico y patológico del Amiloide-Beta”
Thesis Supervisor: Alfredo Rodríguez Tébar 
Universidad de Córdoba 

M. Carmen Díaz de la Loza
“New factors and new systems in mitochondrial and nuclear instability 
in yeast”
Thesis Supervisor: Dr. Andrés Aguilera / Dr. Ralf Wellinger
Universidad de Sevilla

Andrea Díez Lloret 
“Desarrollo de protocolos de expansión de la masa de células B a partir 
de islotes de Langerhans Adultos”
Thesis Supervisor: Dr. Francisco Martín 
Universidad Pablo de Olavide

Sabrina Rivero Canalejo
“Papel de la proteína AKAP450 en la dinámica del citoesqueleto de 
microtúbulos y del aparato del Golgi”
Thesis Supervisor: Dr. Rosa Ríos
Consejo Superior de Investigaciones Científicas

M. Luisa García Rubio
“Conexión entre transcripción, recombinación y topología del DNA”
Thesis Supervisor: Dr. Andrés Aguilera
Universidad de Sevilla

Sergio Mora Castilla
“Papel del Óxido Nítrico en la regulación de la pluripotencialidad en 
células troncales embrionarias”
Thesis Supervisor: Dr. Francisco Bedoya / Dr. Juan Tejedo 
Universidad Pablo de Olavide

Celina García García 
“Control Metabólico de la sensibilidad a TRAIL en células epiteliales de 
mama: papel de AMPK”
Thesis Supervisor: Dr. Abelardo López
Consejo Superior de Investigaciones Científicas

2010
Rosario Yerbes Cadenas
“Papel fundamental de CFLIP en el control de la apoptosis en células 
epiteliales de mama”
Thesis Supervisor: Dr. Abelardo López
Consejo Superior de Investigaciones Científicas

María Moriel Carretero
“Inestabilidad genética asociada a defectos en el complejo TFIIH”
Thesis Supervisor: Dr. Andrés Aguilera
Universidad de Sevilla

Doctoral theses
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Articles 2009
Aichinger E. , C.B. Villar, S. Farrona, J.C. Reyes, L. Hennig, C. Köhler. 
2009
“CHD3 proteins and Polycomb group proteins antagonistically determi-
ne cell identity in Arabidopsis”
PLoS Genet. 5: e1000605

Arévalo M.A. , P.M. Roldán, P.J. Chacón, A. Rodríguez-Tébar. 2009
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JA. Mejias, PP. García-Luna, JL. Pereira, D. Pozo, 2010. 
“Utilization of nanopartciles of noble metals as immunomodulators and 
immunomodulator composition” 
WO2010-037878A1. 
Universidad de Sevilla, CSIC, Universidad Pablo de Olavide, Sistema 
Sanitario Público Andaluza. 

Fernandez-Montesinos R. , P.M Castillo, J.A. Mejias, AP. Zaderenko, C. 
Caro, M. Delgado, E. Gonzalez-Rey, PP. García-Luna, D. Pozo, 2009. 
WO2009-095516. 
“Metal nanoparticles functionalised with neuropeptide vip and prepa-
ration method”
Universidad de Sevilla, CSIC, Universidad Pablo de Olavide, Sistema 
Sanitario Público Andaluza.

Gauthier B.R. , L. St-Onge, M. Baquié, C.B. Wollheim, 2010. 
“Novel methods for preventing or treating diabetes”
EP10005286. 
Fundación Progreso y Salud & L. St-Onge.

Pintor-Toro J.A. , Moreno Mateos M.A., 2010. 
“Methods and kits to generate miRNA- and small RNA-expressing vec-
tors, and its application to develop lentiviral expression libraries”
ESEP01/050370. 
NewBiotechnic S.A. and CSIC.
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January 2009
“Homologous recombination in genome stability and telomere 
maintenance”
9th January 
Dr. Madalena Tarsounas
CR-UK/MRC Gray Institute for Radiation Oncology and Biology, Univer-
sity of Oxford, UK

“Protein-primed replication of bacteriophage ø29 DNA”
30th January
Dr. Margarita Salas
Centro de Biología Molecular, Severo Ochoa, Madrid

February 2009
“DNA repair and transcription, what we learned from the XP 
and TTD patients”
6th February
Dr. Jean Marc Egly
Institut de Génétique et de Biology Moléculaire et Cellulaire, Strasbourg, 
France

March 2009
“The Chromosomal Bridge-induced translocation (BIT) sys-
tem of yeast reveals early molecular underlying loss of cell 
cycle control”
4th March
Dr. Carlo V. Bruschi
Yeast Molecular Genetics Group (ICGEB) Trieste, Italia

“Biological applications of colloidal nanoparticles-how nano-
technology can contribute to diagnosis and treatment”
6th March
Dr. Wolfgang Parak
Biophotonics Group Philipps, University of Marbur, Gemany 

April 2009
“Tumor suppressors in cancer, aging and reprogramming”
17th April
Dr. Manuel Serrano 
Centro Nacional de Investigaciones Oncológicas (CNIO), Madrid 

“A Molecular Understanding of Epigenetics”
24th April
Dr. Danny Reinberg 
Howard Hughes Medical Institute, NYU School of Medicine-Smilow Re-
search Center, New York, USA

June 2009
“The Role of IRS2 in the Regeneration of the Endocrine Pan-
creas”
16th June
Dr. Deborah Burks 
Centro de Investigación Príncipe Felipe, Valencia 

“Generation or regeneration of insulin-producing beta-cells 
for the treatment of diabetes”
17th June
Dr. Benoit Gauthier 
University Medical Center, Geneva 

July 2009
“Regulation of the DNA damage response during the cell cy-
cle in higher eukaryotes”
13th July
Dr. Pablo Huertas 
The Wellcome Trust/Cancer Research UK, Gurdon Institute, Cambridge 

“Repair of topoisomerase-mediated DNA damage and neuro-
degeneration”
16th July
Dr. Felipe Cortes 
Genome Damage & Stability Centre, University of Sussex, Brighton, UK 

Seminars 
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October 2009
“The regulation of chromatin functions”
16th October
Dr. Ferrán Azorín 
Instituto de Biología Molecular-CSIC (IBMB), Barcelona

“The mechanism of bipolar spindle assembly: Keeping the 
spindle in balance”
30th October
Dr. Isabelle Vernos
Centro de Regulación Genómica (CRG), Barcelona 

November 2009
“Neural Stem Cell polarity and malignant growth in Drosophila”
13th November 
Dr. Cayetano González
Institut de Recerca Biomédica (IRB Barcelona)-PCB, Barcelona 

“Functional analysis in mouse of SOX9, the gene responsible 
for the human disease Campomelic Dysplasia”
17th November
Dr. Francisco Barrionuevo
Centre for Pediatrics and Adolescent Medicine, Freiburg University Hos-
pital

“How ribonucleoprotein particles are formed and exported to 
the cytoplasm”
27th November
Dr. Ed Hurt
Biochemestry Center (BZH), Heidelberg University, Gemany 

December 2009
“PI3K as a pulling force for cell cycle progresión”
11th December
Dr. Ana C. Carrera
Centro Nacional de Biotecnología (CNB), Madrid 

Seminars 
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January 2010
“Structural biology of homing endonucleases: from basics to 
therapeutics”
15th January
Dr. Guillermo Montoya
Centro Nacional de Investigaciones Oncológicas (CNIO), Madrid

“Using human ESC and iPSC to understand our beginning and 
postpone our end”
20th January
Dr. Majlinda Lako
Institute of Human Genetics, Newcastle University, International Centre 
for Life, UK

“Antibody diversification through DNA deamination”
29th January
Dr. Michael Neuberger
Medical Research Council Laboratory of Molecular Biology, University 
of Cambridge, England 

February 2010
“Ancestral and derived roles of the Snail/Scratch superfamily 
in embryonic development and adult pathologies”
12th February
Dr. Angela Nieto 
Instituto de Neurociencias (CSIC-UMH), Alicante 

“Beyond Wnt inhibition: multiple functions of secreted Fri-
zzled-related proteins in eye and brain development”
26th February
Dr. Paola Bovolenta 
Instituto Cajal, Madrid 

March 2010
“Protein evolution - a reconstructive approach”
5th March
Dr. Dan S. Tawfik
Weizmann Institute of Science, Rehovot, Israel 

“Regulation of the G1/S transition. A coupling between cell 
growth and cell-cycle control?”
11th March 
Dr. Erik Boye
Institute for Cancer Research, The Norwegian Radium Hospital, Oslo, 
Norway 

“The human microbiome: our first attempts”
12th March
Dr. Andrés Moya
Instituto Cavanilles de Biodiversidad y Biología Evolutiva, Universi-
dad de Valencia y Centro Superior de Investigación en Salud Pública 
(CSISP), Valencia

April 2010
“A gene network regulating lysosomal biogenesis and function”
9th April
Dr. Andrea Ballabio
Telothon Institute of Genetics and Medicine (TIGEM), Naples, Italy 

“Inhibitory role of hyperhomocysteinemia on adult brain neu-
rogenesis: molecular and cellular mechanisms involved”
16th April
Dr. Carmen Castro 
Facultad de Medicina, Universidad de Cádiz, Spain 

“Replication of damaged DNA, translesion synthesis and can-
cer avoidance”
30th April
Dr. Alan Lehmann 
Genome Damage and Stability Centre, University of Sussex, England 

Seminars
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May 2010
“Chromatin Modifying Enzymes: their function and role in  
cancer”
7th May
Dr. Tony Kouzarides
The Gurdon Institute, University of Cambridge, England 

“Circulating immune cells maintain the functioning brain: 
The missing link in neurodegenerative disorders, mental dys-
function and brain aging”
21st May 
Dr. Michal Schwartz
Weizmann Institute of Science, Rehovot, Israel

July 2010
“High definition targeted research on human disease with 2.1 
million probe arrays”
29th July 
Dr. Jeffrey A Jeddeloh 
Roche NimbleGen Inc, Madison, USA 

September 2010
“Disease mechanisms in retinal degeneration”
14th September
Dr. Alan Wright
MRC Human Genetics Unit, Institute of Genetics and Molecular Medi-
cine, Edinburgh, UK

“T-body formation precedes virus-like particle maturation in 
S. cerevisiae”
30th September
Dr. Francisco Malagón,
University of Aarhus, Aarhus, Denmark

October 2010
“Development and Application of a Microarray Based Yeast 
Two-Hybrid Strategy”
7th October
Dr. Bernhard Suter 
Max-Delbrück-Centrum for Molecular Medicine, Berlin, Germany

“Beta cell mitochondrial signals determine glucose-stimula-
ted insulin secretion”
8th October
Dr. Claes Wollheim 
Faculté de Médecine, Univesité de Genéve, Switzerland

“DNA strand break repair and human genetic disease”
22nd October
Dr. Keith Caldeccot
University of Sussex, Brighton, UK

“Late-onset T1D versus early-onset T2D - declassifying diabetes”
26th October
Dr. Bernhard O. Boehm
Centre of Excellence Metabolic Disorders Baden-Wuerttemberg, Ger-
many

“The wild world of genome instability in yeast: dicentrics, re-
peats, replication fork biology, cohesion”
29th October
Dr. Ted Weinert
University of Arizona, Tucson, USA 

Seminars 
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November 2010
“Plasticity of pancreatic duct cells”
12th November
Dr. Jorge Ferrer
IDIBAPS, Barcelona

“Towards an integrated view of progesterona action in breast 
cancer cells”
19th November
Dr. Miguel Beato
Centre de Regulació Genómica (CRG), Barcelona

“Mechanisms of intercellular communication in the immune 
response”
26th November
Dr. Francisco Sánchez-Madrid
Hospital de la Princesa, UAM, Madrid

December 2010
“Role of telomeres and telomerase in cancer and aging”
9th December
Dr. María Blasco
Centro Nacional de Investigaciones Oncológicas, CNIO, Madrid

“Physiology of the adult carotid body neurogenic niche”
14th December 
Dr. Ricardo Pardal Redondo 
Instituto de Biomedicina de Sevilla (IBIS), Sevilla, Spain

Seminars
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Scientific Advisory Board Members

Prof. Iqbal Ahmad 

University of Nebraska
Medical Center
Omaha (USA)

Ophthalmology 
and Visual Sciences

Prof. Douglas R. Green

St. Jude Children’s Research 
Hospital
Memphis (USA)

Immunology Research

Prof. Tony Kouzarides

Gurdon Institute
University of Cambridge (UK)

Oncology Research

Prof. Francisco Sánchez Madrid

Hospital de La Princesa 
Madrid (Spain)

Immunology Research

Prof. Pier Paolo Di Fiore

IFOM- FIRC Institute of 
Molecular Oncology
Milan (Italy)

Oncology Research

Prof. Roland Kanaar

Erasmus University
Rotterdam (Netherlands)

Molecular Biology
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Where We Are

Calle Pitágoras

Av. Américo Vespucio

Calle de Leonardo da Vinci
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Cabimer  
Centro Andaluz de 
Biología Molecular
y Medicina Regenerativa

Parque Científico y
Tecnológico Cartuja
Av. Americo Vespucio s/n
41092 Seville - SPAIN

     +34 954 468 004
     +34 954 461 664
     info@cabimer.es
www.cabimer.es

Seville Map

Europe > Spain > Andalusia > Seville

Where We Are

GPS Coordinates:
Latitude: 37.4112
or 37° 24’6720 N
Longitude: -6.0066
or 6° 0’3960 W
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