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En agosto de 2008 fui elegido para el puesto de director de CABIMER 
y así supervisar la gestión y funcionamiento de uno de los principa-
les centros de investigación biomédica de Andalucía. CABIMER se 
fundó gracias al apoyo de las dos universidades de Sevilla, el Con-
sejo Superior de Investigaciones Científicas (CSIC), la Consejería de 
Salud y la Consejería de Innovación, Ciencia y Empresa de la Junta 
de Andalucía.

Según el actual programa de trabajo de CABIMER, el centro se en-
cuentra en la situación idónea para desarrollar y aplicar técnicas in-
novadoras en terapias avanzadas, además podría fácilmente asumir 
el papel de uno de los principales centros de terapias avanzadas de 
España y lograr reconocimiento internacional en este campo. Esto ya 
está ocurriendo en la Diabetes con un sólido programa de investiga-
ción traslacional liderado por el Prof. Bernat Soria. Estoy convencido 
de que los mejores resultados de la investigación traslacional se ob-
tienen gracias al auspicio y apoyo de un programa complementario 
de alta calidad sobre nociones científicas básicas. Es por tanto cru-
cial que dentro de CABIMER contemos con el mejor conocimiento en 
cuanto a las ciencias básicas.

La competencia biomolecular de CABIMER se ha organizado en dos 
secciones iguales que consisten en dos departamentos dedicados 
a las ciencias básicas y dos departamentos con potencial para des-
empeñar investigaciones traslacionales. A su vez, el departamento 
de biología molecular y el de señalización celular representan los 
dos departamentos de ciencias básicas, y el departamento de célu-
las troncales y el de terapia celular y medicina regenerativa se han 
establecido para la investigación traslacional. El programa de inves-
tigación general de CABIMER cuenta con el apoyo de una serie de 
unidades especializadas entre las que se encuentran sistemas de 
imagen, histología, cultivo de tejidos, laboratorio de radiación, unidad 
de genómica y proteómica y unas instalaciones de secuenciación de 
ADN de reciente instalación. Y cada laboratorio de las unidades de 
apoyo está dirigido por un técnico con total capacitación y formación. 

La reciente evaluación de CABIMER por parte de un comité científico 
internacional ha subrayado el marcado programa de ciencias bási-
cas en curso en los departamentos de señalización celular y biología 
molecular. Y, por su parte, los investigadores principales de ambos 
departamentos recibieron elogios por la publicación periódica de sus 
artículos, de gran impacto y calidad, citando especialmente a los doc-
tores Andrés Aguilera, Abelardo López y Rosa Ríos en relación a este 
punto. Por ejemplo, uno de los principales objetivos del trabajo del 
doctor Andrés Aguilera lo constituyen los mecanismos responsables 
de la inestabilidad genómica, que son de vital importancia en la inves-
tigación oncológica. La variación del número de copias (copy number 
variations, CNV) se considera hoy en día parte de nuestro genoma y 
se encuentra extendida en la población humana. Un reciente estudio 
sobre la genética de las enfermedades comunes sugiere una posible 
asociación entre las CNV y la etiología de algunas de estas caracte-
rísticas. Igualmente, la desregulación de los mecanismos de muerte 
celular es una característica común en muchos estados patológicos 
y los defectos en los mecanismos de muerte celular pueden provocar 

la inmunidad al medicamento de las células cancerígenas. La inves-
tigación del doctor Abelardo López se centra en el mecanismo que 
subyace a la fascinante capacidad del ligando proapoptótico Apo2L/
TRAIL que activa la apoptosis de forma selectiva en las células onco-
lógicas, mientras conserva las células normales. La activación de la 
autofagia por Apo2L/TRAIL, como ha demostrado recientemente este 
grupo, ha supuesto la apertura de nuevas perspectivas en este cam-
po. La Dra. Rosa Ríos ha identificado un amplio número de proteínas 
implicadas en la conexión del aparato de Golgi y el centriolar y ha con-
vertido este proceso de localización compartimental en susceptible al 
análisis molecular. De hecho, muy recientemente, a medida que he 
sido más consciente de los programas individuales de los investiga-
dores principales, mi propia labor investigadora se ha visto beneficia-
da por una estrecha colaboración con el grupo de la Dra. Rosa Ríos 
sobre las propiedades de los cilios primarios. Se ha demostrado que 
TOPORS, un gen que hemos logrado clonar recientemente y que es 
responsable de la retinosis pigmentaria autonómica dominante (adRP 
por sus siglas en inglés), está asociado con el cuerpo basal de los 
cilios primarios en los estudios de cultivos celulares. Al conocerse el 
hecho de que las células fotorreceptoras también poseen cilios prima-
rios, el entendimiento funcional de la razón por la que las mutaciones 
en TOPORS deben causar adRP parece empezar a producirse. Se 
trata, por tanto, de una apasionante investigación con una génesis 
totalmente novedosa. CABIMER cuenta con una gran inversión en el 
campo de las células troncales y diabetes, con científicos reconocidos 
internacionalmente por su gran labor en esta área.

Los ejemplos anteriores sustentan la necesidad de incorporar las 
ciencias básicas en el desarrollo y consecución de investigaciones 
traslacionales de alta calidad. Debido a que las investigaciones trasla-
cionales se desarrollan dentro de CABIMER; tengo plena confianza de 
que nuestro programa de ciencia básica se consolidará en el futuro 
y complementará a la investigación traslacional. En este sentido, es 
para mí un placer anunciar el reciente nombramiento del profesor 
Bernat Soria como director del departamento de células troncales. 
Considerando el volumen de investigación sobre células troncales 
y de terapia celular que ya ha venido realizando CABIMER, resulta 
conveniente invertir en la designación de un inmunólogo clínico para 
que se ocupe de los temas que puedan surgir a partir del transplante 
celular.

En los próximos cinco años (medio plazo), el establecimiento de una 
base de datos genética completa para la comunidad andaluza, que 
incluya todos los hospitales de atención primaria, sería de gran ayuda 
para el estudio de las enfermedades genéticas más comunes en la 
región y, por tanto, en un futuro próximo se podría formular un plan 
de aplicación de terapias avanzadas. Tanto mis compañeros como yo 
mismo ansiamos que CABIMER se convierta en un centro de investi-
gación de excelencia, encargado de realizar investigación traslacional 
y que trabaje en estrecha colaboración con el Sistema Andaluz de 
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I was appointed to the post of Director of CABIMER in August 2008 to 
oversee the management and running of one of the premier centres 
of biomedical research in Andalucia. CABIMER was established with 
the support of the two universities of Seville, the Spanish Research 
Council (CSIC), the Andalucian Ministry of Health and the Innovation, 
Science and Enterprise Ministry. 

Given the ongoing programme of work at CABIMER, it is ideally pla-
ced to develop and deliver ¨state-of-the-art¨ in advanced therapies. 
The Centre can easily assume the role of one of the premier centre’s 
for Advanced Therapies in Spain and achieve international recogni-
tion in this field. This is already happening in diabetes with a strong 
programme of translational research under the able leadership of 
Dr. Bernard Soria. It is my strong belief that the best of translational 
research is guided and supported by a high quality complimentary 
programme in basic sciences. Therefore it is critically important to 
nurture within CABIMER the best in basic sciences.

The biomolecular remit of CABIMER has been organised in two equal 
parts, consisting of two departments dedicated to basic sciences 
and two departments with the potential to deliver translational re-
search. Department of Molecular Biology and Department of Cell 
Signalling represent the two basic science departments and Stem 
Cell Department and Department of Cell Therapy and Regenerative 
Medicine have been established for translational research. The ove-
rall research programme of CABIMER is supported by a number of 
specialised core services in imaging, histology, tissue culture, radia-
tion lab, genomic and proteomic core and a recently established DNA 
sequencing facility. Each of the core service laboratories is headed by 
a fully qualified and trained technician. 

The recent evaluation of CABIMER by an international scientific pa-
nel has highlighted the strong ongoing programme of basic sciences 
in the departments of Cell Signalling and in Molecular Biology. The 
Principal Investigators from both departments were praised for the 
regular publication of their high quality and high impact papers. Drs. 
Andrés Aguilera, Abelardo López and Rosa Ríos were especially men-
tioned in this regard. For example, the mechanisms responsible for 
genome instability is of paramount importance in cancer research, 
which is one of the major aims of Dr. Andrés Aguilera´s work. Copy 
number variation (CNV) is now taken to be an integral part of our 
genome and is widespread in the human population. Recent work 
on the genetics of common diseases suggests a possible association 
between CNVs and the aetiology of some of these traits. Similarly 
deregulation of cell death mechanisms is a common feature of many 
pathological states and defects in the cell death machinery can result 
in drug resistance by cancer cells. The mechanism underlying the 

intriguing capacity of the proapoptotic ligand Apo2L/TRAIL to trigger 
apoptosis selectively in cancer cells while sparing normal cells is a 
major objective of Dr. Abelardo López’s research. Activation of au-
tophagy by Apo2L/TRAIL, as recently demonstrated by this group, 
has opened new perspectives in this field. Dr. Rosa Rios has identi-
fied a large number of proteins involved in Golgi-centriolar connec-
tion and has made this process of compartmental localization ame-
nable to molecular analysis. In fact, very recently, as I have become 
more and more aware of the individual PIs research programme, my 
own research has benefited from a close collaboration with Dr. Rosa 
Ríos´s group on the properties of the primary cilia. TOPORS, a gene 
that we have recently cloned responsible for autosomal dominant 
retinitis pigmentosa (adRP), was shown to be associated with the 
basal body of the primary cilia in cell culture studies. Since it is 
well known that photoreceptor cells also possess primary cilia, a 
functional understanding of why mutations in TOPORS should cause 
adRP is beginning to unravel. This is an extremely exciting piece of 
research and totally novel in origin. CABIMER has a large investment 
in the area of stem cells and diabetes with internationally recognised 
scientists leading the work.

The above examples argue the necessity of incorporating basic 
science in the development and delivery of high quality translatio-
nal research. As the activities in translational research grow within 
CABIMER, I have full confidence that our basic science programme 
will consolidate further and compliment the delivery of translational 
research. To further facilitate this area of research it is imperative 
that we appoint a high class clinical scientist with a strong program-
me in stem cell research (either basic or applied) to head the Stem 
Cell department as soon as possible. With the amount of Stem Cell 
research and Cell Therapy research anticipated in CABIMER, it will 
also be good value to invest in the appointment of a clinical immu-
nologist to address some of issues raised by cell transplantation.

In the medium term (over the next five years) the establishment of a 
comprehensive genetic database for the Andalucian region incorpo-
rating all the primary care hospitals will greatly benefit the study of 
genetic diseases prevalent in the region and accordingly a planned 
delivery of advanced therapy can be formulated in the near future. 
Myself and all my esteemed colleagues would like CABIMER to be a 
research centre of excellence, driving translation research and wor-
king in close partnership with the Andalusia Health Care System.

DIRECTOR
shomi.bhattacharya@cabimer.es
Shomi Bhattacharya

WELCOME
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MANAGER

itziar.ochotorena@cabimer.es
Itziar Ochotorena

CABIMER
in numbers

CABIMER was created in the year 2006 and in the last three years many aspects have had a 
clear evolution and growth; as it is expected for a newly created centre.

CABIMER is a joint venture with the participation of Spanish Scientific Council (CSIC), Univer-
sity of Seville, University Pablo Olavide and the Regional Government through its Ministries of 
Innovation, Science and Enterprise; and Ministry of Health. All the participants of the centre 
have made an important economical effort to support the creation and the first steps of growth. 
The partners have put 8.5 M€ forward for the proper equipment of the centre as well as yearly 
economical support for the general budget of the centre. In the year 2008 the centre counted 
with a 2.3 M€ running budget to support the main management structure and scientific support 
units. The centre has seen its budget increase in 155% since its creation being a clear reflection 
of the support given by all its promotors.

The personnel on the other hand has increase 85% since the year 2006; having the biggest 
increase in the year 2007. CABIMER’s personnel are highly qualified; having more than the 73% 
a higher degree. CABIMER’s personnel is mostly concentrated in the scientific area (72,9%), 
followed by core facilities (18,8%) and 8.3% in management. The centre counts at the moment 
with 13 research groups that hold personnel in all the scientific disciplines. Furthermore the 
centre has created seven core facilities ( Biological Resources, radioactivity and security, geno-
mics, cell culture, citometry & sorter, confocal microscopy, and GMP facility) with its respective 
specialised technicians.

Throughout the first years of the centre the principal investigators have been to obtain resources 
for a total amount of 8.520.000 € in competitive national and international grants and scholars-
hips that has also added to the growth of the scientific personnel in the centre. Furthermore the 
researchers of CABIMER have been available to generate 272.000 € through the agreements 
reached with the industry and other institutions.

All these joint efforts have had a clear signed in the number of publications and patents gene-
rated in the centre, taking in account the emerging state of the centre. CABIMER has published 
31 publications and has generated 3 patents in the last three years.

All those numbers are a good reflection of the effort made by all the statements of the centre to 
put CABIMER in the good path towards a centre of excellence. However we are aware that still 
a bigger effort is required to consolidate the obtained goals and to reach higher objectives that 
will place CABIMER internationally.
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Description of Research Activities

Molecular Biology
The Department of Molecular Biology is devoted to the study of GENOME BIOLOGY. In an alternative more specific 
form, this Department can be subtitled Department of Genome Biology. It has as a main objective the identification 
and understanding of the Genes and Mechanisms controlling Genome Structure and Function and Genome Dynamics 
in Eukaryotes. Research is made in mammals, including human cells and murine systems, as well as in model orga-
nisms such as S. cerevisiae or Caenorhabditis elegans, and as chicken cells and embryos. The ultimate objective is to 
understand the impact that genome dynamics and function have in the proliferation and cell division processes, and 
in cell differentiation, which are of pivotal relevance in cancer and stem cells, and many genetic diseases, including 
mitochondrial diseases. 

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. Within this department there is also included a Pancreatic Islets and Stem Cells and soon other groups 
developing studies in this area will be created.

Cell Signalling Department
Although formally created in July 2005 when CABIMER was constituted in a collaboration agreement between the 
various institutions, the Cell Signalling department began its activity with the arrival to CABIMER from four different 
centres of the four constituent groups, in the second half of 2006. These consolidated groups are headed by three 
senior scientists and one junior scientist, with a common goal of understanding the mechanisms of signal transduction 
from the extracellular medium to the nucleus. Under the name Basic Mechanisms of Signalling during Oncogenesis 
and Degenerative Diseases, the Cell Signalling Department is pursuing four sublines of research designed to unravel 
the innermost mechanisms of tumor development and neurodegeneration. 

Cell Therapy and Regenerative Medicine
This department led by Dr. Shomi Bhattacharya 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 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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gy Members
of the laboratory
Research Associate
Rosa Luna Varo

Postdocs
Benjamín Pardo
Cristina Tous Rivera
Hélène Gaillard 
José F. Ruiz Pérez 
Sonia Barroso Ceballos 
Sonia Jimeno González 
Tatiana García Muse
Belén Gómez González

PhD Students
Cristina González Aguilera
Irene Felipe Abrio
Maikel Castellano Pozo
María García Rubio
María Domínguez Sánchez
Maria Moriel Carretero
Sandra Galvadá Martín
Sandra Muñoz Galván
José Maria Santos Pereira 
Emilia Herrera-Moyano

Technician
Loida Pérez García

Administrative assistant
Zoë Cooper

Academic Formation of Pl
• 1979: B.Sc in Biology, University of Seville
• 1983: PhD in Biology, University of Seville
• 1984-1986: Postdoctoral fellow at Technical Universität Darmstadt, Germany
• 1986-1990: Research Associate at NYU Medical Center, New York, USA

Permanent Positions
• 1990-2003: Associate Professor of Genetics, University of Seville
• Since 2004: Professor of Genetics, University of Seville
• Since 2006: Chair of Department of Molecular Biology, CABIMER
    and Vice-Chair of CABIMER

Honors
• 1994: Young Investigator Research Award, Academy of Sciences of Seville, Spain
• Since 2000: Elected EMBO Member
• 2003: “Carmen y Severo Ochoa” Research Award of Molecular Biology, Spain

Research Activity
Our research focus on how the coordination of DNA replication with DNA-damage surveillance 
mechanisms (termed checkpoints), repair and cell cycle progression ensures genome integrity 
during cell divisions. 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 
and that can lead to chromosomal rearrangements. Two types of elements play a key role in 
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. The rela-
tionship between mechanisms responsible for genome stability is also evident during meiosis, 
where cells undergo a single round of replication followed by two consecutive rounds of division. 
Along these lines, our main research interests are to identify and understand the causes and 
mechanisms of genome instability in eukaryotes, including mitotic instability associated with 
transcription and defective mRNP biogenesis and export, mitotic instability derived from re-
plication and DNA-damage checkpoint failures, and meiotic instability related to checkpoint 
and repair defects. We try to understand how RNA polymerases and other obstacles, such as 
DNA lesions, R-loops and particular DNA structures, affect the progression of replication forks 
leading to recombination and chromosome rearrangements, as well as how aberrant replication 
intermediates signal the DNA-damage and S-phase checkpoints. For a comprehensive view of 
the whole process we are investigating the factors and mechanisms governing sister-chromatid 
recombination as a major pathway of repair of both single and double-stranded DNA breaks 
occurring during replication. In meiosis, our main focus is on genome instability associated 
with mRNP biogenesis and export and the checkpoint regulation via posttranscriptional modi-
fications.

HEAD OF THE MOLECULAR 
BIOLOGY DEPARTMENT

andres.aguilera@cabimer.es
Dr. Andrés Aguilera

Genome Instability/mRNP 
Biogenesis
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Our work for a number of years and that of others indicate that transcription and mRNP bio-
genesis may play a critical role in genome stability. One of our major research interests is to 
understand the coupling between transcription elongation and mRNP formation and export and 
its connection with genome instability. In this line of research we have identified a number of 
factors, like the THO complex, Thp1, Tho1, etc. in the yeast S. cerevisiae that have contributed 
to establish a connection between transcription elongation and RNA export. We are trying to de-
cipher the function of these and other related factors in mRNP biogenesis and how they can mo-
dulate genome integrity. For these objectives we are trying to define the structure and function 
of the THO complex and the THSC complex, and we are investigating new factors involved in the 
connection of transcription elongation with mRNP biogenesis and export.
Our experimental systems are Saccharomyces cerevisiae, Caenorhabditis elegans and human 
cell lines.

Selected Publications 
• P. Huertas, A. Aguilera. 2003. ‘Co-transcriptionally formed DNA: RNA hybrids recombina-
tion’. Mol. Cell 12: 711-721
• R. Luna, S. Jimeno, M. Marín, P. Huertas, M. García-Rubio, A. Aguilera. 2005. ‘Interdepen-
dence 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’. Nat. Rev. Genet. 9: 204-217

Figure 1. Genetic instability in a mRNP
biogenesis mutant of Saccharomyces

Figure 2. Double-strand break formation
by replicative stress in human cells as
visualized with anti-alfa H2AX
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gy Members
of the laboratory

Postdocs
Mario García Domínguez 
María Ceballos Chávez 
Alicia Subtil Rodríguez 

PhD Students
Manuel Rodríguez Paredes
Tatiana Alfonso Pérez 
Elena Vázquez Chávez 
Pablo García Gutiérrez

Academic Formation of PI
• 1990: B.Sc in Biology, University of Seville
• 1994: PhD in Biology, University of Seville
• 1995-1998: Postdoctoral fellow at Institute Pasteur, Paris. France

Permanent Positions
• 1998: Invited Scientist at the National Institute of Health
• 2000-2008: Tenure Scientist (CSIC)
• 2002-2006: Deputy Director of the Plant Molecular Biology and Photosynthesis Institute
• Since 2006: Tenure Scientist in CABIMER
• Since 2009: Research Investigator (CSIC)

Honors
• 2002: Young investigator Research Award, Academy of Science of Seville, Spain 

Research Activity
Eukaryotic chromosomes comprise DNA that is complexed with small basic proteins, histo-
nes, and other proteins to generate chromatin. Therefore, chromatin is the network where 
the metabolism of DNA occurs, including transcription, replication, repair and recombination. 
All the enzymatic machineries that have to reach the DNA for these processes require the 
previous concourse of chromatin remodelling complexes that open the chromatin. Further-
more, the inheritance of gene transcriptional states depends on the existence of epigenetic 
marks (chemical modifications) in the chromatin and DNA that are not erased during mitosis. 
Chromatin remodelling is also required to introduce these epigenetic marks. These processes 
are carried out by two large families of chromatin remodelling machineries: i) Enzymes that 
covalently modify histones (acetyltransferase and deacetylase of histones, methylases, kinases 
and histone phosphatases) and ii) ATP-dependent chromatin remodelling machines (Figure 1). 
Alterations of these machineries result in congenital malformations and cancer. During the last 
10 years our group has been studding different aspects of chromatin remodelling in several 
model systems. 
We have currently two major goals. The first one is to understand the role of chromatin re-
modeling in transcription elongation. 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. We are developing systems to study transcription elon-
gation in a chromatin context in vivo. Furthermore, we are investigating the role of a specific 
ATP-dependent chromatin remodelling enzymes, CHD8, in transcription elongation. We have 
recently shown that CHD8 interacts with elongating RNA polymerase II and controls expres-
sion of the cyclin E2 gene. The second major goal of our lab is to understand how activity of 
certain chromatin remodelling machines is regulated. In this sense, three projects have been 
undertaken: 1.- Role of the nucleus-cytoplasm traffic of the tumour suppressor protein INI1 in 

GROUP LEADER
jose.reyes@cabimer.es

Dr. Jose C. Reyes

Epigenetic and 
Gene expression
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the regulation of the activity of the swi/snf chromatin remoldeling complex (Figure 2); 2.- Re-
gulation of the activity of histone demethylase complexes, and how this regulation affects cell 
differentiation and pluripotency. 3.- Finally, we are interested in SUMO modification of proteins 
associated to chromatin. We are investigating the implications of sumoilation in the activity of 
BET (Bromodomain and Extra Terminal domain) proteins and histone demethylase complexes.

Selected Publications 
• S. Farrona, L. Hurtado, J. Bowman and J.C. Reyes. 2004. ‘The Arabidopsis thaliana SNF2 
homolog AtBRM controls shoot development and flowering’. Development. 131:4965-4975
• J.C. Reyes, J. Barra, C. Muchardt, A. Camus, C. Babinet and M. Yaniv. 1998. ‘Altered 
control of cellular proliferation in the absence of mammaliam brahma (SNF2 )’. EMBO J. 7: 
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 and J.C. Reyes. 2008. ‘The PHD domain of plant PIAS 
proteins mediates sumoylation of bromodomain GTE proteins’. J. Biol. Chem. 283: 21469-
21477

Figure 1. Processes that are carried out by
two large families of chromatin remodelin

Figure 2. Role of the nucleus-cytoplasm traffic of the 
tumour supressor protein IN11 in the regulation of the 
activity of the swi/sut chromatin remodeling complex
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gy Members 
of the laboratory

Postdoc
Dr. Macarena Morillo Huesca 

PhD students
Marta Clemente Ruiz 
Román González Prieto

Academic Formation of PI
• 1991: B.Sc in Biology, University of Seville
• 1996: PhD in Molecular Biology, University of Seville
• 1996-1999: Postdoctoral fellow at Philippe-Universität Marburg, Germany
    Institute für Molekularbiologie und Tumorforschung 

Permanent Positions
• 1999-2006: Associate Researcher, University of Seville 
• Since 2006: Tenure Scientist (CSIC), CABIMER

Research Activity
The assembly of DNA into chromatin provides a regulatory structure that controls all aspects of 
genome dynamic, including gene expression, DNA replication, DNA repair, homologous recom-
bination, and chromosome progression along the cell cycle. Chromatin is expected to strongly 
influence genome integrity as it can affect both the generation and the repair of DNA damage, 
as well as the checkpoint mechanisms that control cell cycle progression. Therefore, chromatin 
is a target of genetic instability and cancer; despite this, the mechanisms by which chromatin 
controls genome integrity remain still unknown. To further advance in this field, we are actually 
addressing the role of different aspects of chromatin on chromosome integrity and cell cycle 
progression.
The advance of the replication fork requires the disruption of the chromatin fiber in front of the 
fork and the assembly of the nascent DNA strands onto nucleosomes. Nucleosome assembly 
occurs rapidly after passage of the replication fork and involves the initial deposition of the 
histone H3/H4 tetramer followed by binding of two histone H2A/H2B dimers in a process that 
requires the coordinated activity of histone chaperones and chromatin remodeling complexes. 
Detailed molecular analysis in yeast has recently deciphered part of the mechanism of H3/H4 
deposition during DNA replication. Thus, the histone chaperone Asf1 binds to newly synthesized 
H3/H4 dimers and presents them for acetylation of H3K56 by the histone acetyltransferase 
Rtt109. This histone modification enhances the binding of the chromatin assembly complex 
CAF1 to both H3 and the replisome clamp PCNA, thus promoting histone deposition at the 
proximity of the fork. Others and we have recently shown that defects in chromatin assembly 
causes genetic instability, even though the mechanisms by which this instability arises remained 
unknown. We are currently addressing the stability of the replication forks in mutants impaired 
in different steps of this process, and observed that chromatin assembly controls replication 
forks stability. Impairment of chromatin assembly causes accumulation of broken replication 
forks that are rescued by homologous recombination. Additionally, yeast cells affected in chro-
matin assembly activate the spindle-assembly checkpoint and arrest in G2/M, suggesting an 
interesting role for chromatin assembly in chromosome segregation.
Our results point to the process of histone deposition as a target of replication-associated genetic 
instability and suggest a scenario where the integrity of a chromosomal region can be influenced 
by the specific features of its chromatin. A sort of hotspot of genetic instability associated with 
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replicative stress and cancer that has been hypothesized to be influenced by chromatin is com-
mon fragile sites in human. Since fragile sites-like have also been reported in yeast and yeast 
strains harboring yeast autonomous chromosomes (YAC) with large human DNA fragments are 
available, we are using this organism to define the genetic and molecular determinants of the 
instability of the most “fragile” site in the human genome, FRA3B.
Besides chromatin assembly during DNA replication, canonical histones are replaced during 
the whole cell cycle by histone variants, some of which have been shown to act as epigenetic 
markers of DNA damage. Among them, we are particularly interested in histone H2A.Z because 
it is located at the promoter region of most yeast genes and therefore is expected to strongly 
influence genome integrity.

Selected Publications
• F. Prado and A. Aguilera. 2005. ‘Impairment of replication fork progresión mediates RNA 
polII transcription-associated recombination’. EMBO J. 24:1267-1276
• F. Prado and A. Aguilera. 2005. ‘Partial depletion of histone H4 increases homologous 
recombination-mediated genetic instability’. Mol. Cell Biol. 25: 1526- 1536 
• F. Prado, F. Cortés-Ledesma and A. Aguilera. 2004. ‘The absence of the yeast chromatin 
assembly factor Asf1 increases genomic instability and sister chromatid exchange’. EMBO 
reports 5: 497- 502 
• F. Prado and A. Aguilera. 2003. ‘Control of crossing over by single strand DNA resection’. 
Trends Genet. 19: 428- 431

Figure 1. Process of 
chromatin assembly

Figure 2. The Nucleosome Figure 3. Mapping of nucleosome
positioning by MNase1 digestion
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Academic Formation of PI
• 1992: B.Sc in Biology, Universität Kaiserslautern, Germany
• 1996: PhD: ETH Zürich, Switzerland
• 1996-2003: Postdoctoral fellows at ETZ Zürich and Univesity of Seville (Marie Curie Fellow)

Permanent Positions
• 2003-2007: Associate Researcher (Ramón y Cajal fellow)
• Since 2007: Associcate Professor of Genetics. University of Seville
• Since 2007: Researcher in CABIMER

Research Activity
Mitochondria play essential roles in cellular energy production, and function in a host of vital 
metabolic pathways (see Figure 1). Such activities depend on a number of proteins imported 
into mitochondria, the vast majority of which are encoded by nuclear genes. In addition, pro-
teins of the oxidative phosphorylation complexes, tRNAs, and rRNAs, all of which are required 
to translate mitochondrial mRNAs in the mitochondrial matrix are encoded by the mitochondrial 
DNA (mtDNA) (see Figure 1).
Although the content and expression of the mitochondrial genome is well-studied, important 
questions remain regarding the maintenance and transmission of mtDNA during cell division. 
Studies with the S. cerevisiae have been particularly valuable for investigating mtDNA because 
this yeast can grow robustly by fermentation in the absence of mitochondrial gene expression 
or even an intact (rho-) or lost mitochondrial genome (referred to as rho° cells, see Figure 2).
In humans, mitochondrial dysfunction can be linked to several diseases and disorders. These 
include neurological diseases such as Alzheimer’s dementia or Parkinson’s disease, as well as 
cancer. Moreover, the function of several organs (e.g. heart, kidney, liver, eyes, ears, hair, and 
skin) may be impaired by mitochondrial dysfunction and, the natural aging process in mammals 
is characterized by mutations in mitochondrial DNA. We recently developed a novel approach 
in order to elucidate the factors that help to prevent alterations or loss of mtDNA (Figure 3).
In our laboratory, genetic, molecular as well as biochemical approaches are employed to deter-
mine factors involved in the repair of mtDNA specific damage. The ultimate goal of our research 
is to understand the full impact of dysfunctional mtDNA inheritance on human health, and, 
using this information, to design therapeutic interventions specific for mitochondrial diseases 
as well as to improve the treatment of cancer and aging.

Mitochondrial plasticity 
and replication

GROUP LEADER
ralf.wellinger@cabimer.es

Dr. Ralf E. Wellinger



17

Selected Publications
• Wellinger R.E., Prado F., Aguilera A. 2006. ‘Replication fork progression is impaired by transcrip-
tion in hyperrecombinant yeast cells lacking a functional THO complex’. Mol. Cell Biol. 6(8):3327-
34
• Wellinger R.E., Schär P., Sogo J.M. 2003. ‘Rad52-independent accumulation of joint circular mini-
chromosomes during S phase in Saccharomyces cerevisiae’. Mol. Cell Biol. 23(18):6363-72
• H. Gaillard, R.E. Wellinger and A. Aguilera. 2007. ‘A new connection of mRNP biogenesis and 
export with transcription-coupled repair’. Nucleic Acids Res. 3893-3906
• D.J. Fitzgerald, C. Schaffitzel, P. Berger, R.E. Wellinger, C. Bieniossek, T.J. Richmond and I. Ber-
ger. 2007. ‘Multiprotein expression strategy for structural biology of eukaryotic complexes’.
Structure. 275-279

Figure 3
A. Cells expressing a toxic Topoisomerase 1 (green) targeted to the nucleus (left) or to the mitochondria (right)
B. Drop test assay to assess the toxic effect of Topoisomerase 1 on cell growth and mitochondrial respiration capacity (growth on glycerol)

Figure 2
Mitochondrial DNA staining is lost in rho° cells

Figure 1
Structure and function of yeast mitochondria. 
Mitochondria and the nucleus are visualized by 
MitoTracker (red) and GFP-staining (green), respectively. 
Components of the respiratory chain (I to V) and the 
circular, mitochondrial DNA are indicated
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Academic Formation of PI
• 1998: B.Sc in Biochemistry, University of Cordoba
• 2003: PhD Degree in Biochemistry, University of Cordoba
• 2003-2005: Research affiliate. Howard Hughes Medical Institute,
    Massachusetts Institute of Technology/Center for Cancer Research. USA
• 2005-2007: Post-doctoral fellow. Massachusetts Institute of Technology/Center
   for Cancer Research. USA
• 2007-2008: Post-doctoral fellow. The Charles A. King Trust, Bank of America,
   Co-Trustee. Massachusetts Institute of Technology/Center for Cancer Research. USA

Permanent Positions
• 2008-2013: Associate Researcher, Ramón y Cajal Program, University of Seville
• Since 2008: Researcher in CABIMER 

Research Activity
Chromosome segregation is a complex process whose regulation is essential in order to main-
tain the integrity of the genome. This process depends on the spindle, a bipolar structure 
constituted by microtubules, motor proteins and other associated proteins. During mitosis, the 
spindle allows for the separation of sister chromatids (each of the two copies of a duplicated 
chromosome) and the delivery of a whole set of chromosomes to the daughter cell, so that the 
newly generated cell keep the same genomic content than the mother cell. In budding yeast 
(Saccharomyces cerevisiae), the fidelity in the segregation of the chromosomes is ensured by 
the spindle checkpoint (SC), a surveillance mechanism that is divided into two branches:
- The spindle assembly checkpoint (SAC), which controls that chromosomes are arranged so 
that the kinetochores of sister chromatids bind to opposite poles of the spindle (biorientation)
- The spindle positioning checkpoint (SPC), which ensures that exit from mitosis does not occur 
until the spindle is properly positioned along the mother-daughter cell axis
The Aurora kinase Ipl1 is also essential for the control of chromosome segregation in S. cerevi-
siae. This protein detects microtubule-kinetochore interactions that do not lead to tension in the 
spindle, eliminating them and generating a signal that triggers the SAC.

Our research focuses on unravelling the mechanisms that regulate both branches of the SC. In 
brief, our two main research interests are:
- To determine how the asymmetric localization of Bfa1 and Bub2, two components of the 
SPC, is achieved. These proteins are also key components of the mitotic exit network (MEN), a 
signalling pathway that controls exit from mitosis. Bfa1 and Bub2 form a complex with Tem1, a 
GTPase that signals at the top of the MEN. This complex localizes to the spindle pole body (SPB, 
the equivalent of the centrosome in budding yeast) that enters the daughter cell, while they are 
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excluded from the SPB that remains in the mother cell. Our final goal is to determine what are 
the consequences of disrupting this asymmetry on the progression through the cell cycle
- To gain further knowledge about the mechanisms by which Ipl1 and the SAC interact in order 
to ensure biorientation of the sister chromatids towards different poles of the mitotic spindle

The long-term aim of our laboratory is to check whether the mechanisms that we demonstrate 
to regulate chromosome segregation in budding yeast operate in a similar way in cells from 
higher organisms. The proteins that constitute the SAC and the Aurora kinase family show a 
high degree of conservation from yeast to higher eukaryotes. The SAC is essential in mammals, 
and homozygotic mutations in genes that code for components of the SAC lead to embryonic 
lethality due to chromosome segregation problems. The SAC is also important during the soma-
tic cell cycle in mammals, and it has been demonstrated that problems in the SAC are related 
to carcinogenic processes. On the other hand, and even though the SPC is specific for budding 
yeast due to their particular way of cell division, several studies suggest that mechanisms that 
regulate mitotic spindle positioning might exist in higher organisms in cells that show some type 
of polarity. For example, in epithelial cells spindle orientation is important to maintain the inte-
grity of the epithelial barrier. Thus, it would be interesting to determine whether these processes 
depend on mechanisms that are similar to those found in yeast.

Selected Publications
• Monje-Casas F., Prabhu V.R., Lee B.H., Boselli M. and Amon A. 2007. ‘Kinetochore orienta-
tion during meiosis is controlled by Aurora B. and the monopolin complex’. Cell 128(3):477-
490
• D’Aquino K.E., Monje-Casas F., Paulson J., Reiser V., Charles G.M., Lai L., Shokat K.M. 
and Amon A. 2005. ‘The protein kinase Kin4 inhibits exit from mitosis in response to spindle 
position defects’. Mol. Cell 19(2):223-234

Figure 1. Asymetryc localization
of Bfa 1 (in red) in an anapase

Figure 2. Polarization of the action cytoskeleton by phalloidin 
staining (red) the nucleus is in blue an Bfa1 in green
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Genoveva Berna Amoros 
Angeles Ortega de la Torre
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Anabel Rojas
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Adrian Khoo Boonming
Andrea Díez Lloret
Patricia Moreno Martínez 
Manuel Carrasco Fernández

Technicians
Raquel Araujo Legido
Mónica Navarro Barreto
Antonio Cárdenas García

Academic Formation of PI 
• 1986: M.D, University of Seville
• 1991: PhD in Medicine and Surgery, University of Seville
• 1992: Postdoctoral fellow Joslin Diabetes Center, Harvard. USA

Permanent Positions
• Since 2006: Head of Department of Molecular Biology and Biochemical
    Engineering, Pablo Olavide University
• Since 2006: Researcher in CABIMER

Honors 
• 1998: Prize of New Bussiness Ideas (Best project in Medical Research). 
    University and Bussiness Foundation (FUNDEUN)
• 2000: Prize of Foundation Health 2000 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
Our group is currently engaged in obtaining insulin-secreting cells from stem cells. 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 differentiation 
strategies, including the generation of insulin-producing cells. In spite of the importance of the-
se studies, the signalling pathways and transcriptional factors involved in the early endoderm 
development are not well defined yet. Among the transcriptions factors that have been shown 
to be important for early endoderm development and its derivatives are GATA4 and PDX-1, 
respectively. GATA4 transcription factor is expressed very early in mesoderm and endoderm. 
PDX-1 is one of the earliest markers for pancreas development and its expression continues 
during the embryonic development and restricts to the insulin-producing cells at later embryonic 
stages. PDX1 activity is crucial for pancreas formation in animal models and in humans. In spite 
of the importance of GATA4 and PDX1 for endoderm development and its derivatives, little is 
known about their transcriptional regulation. The first line research of the group is focused in 
two aims: 1. To study the transcriptional regulation of GATA4 in endoderm development and the 
transcriptional relation between GATA4 and PDX-1 in pancreas specification. We are identifying 
regulatory regions in the mouse Gata4 locus that are able to direct expression to the early en-
doderm and developing pancreas in trangenic mice. We will analyze the upstreams factors and 
signalling pathways that activate, via the identified enhancers, Gata4 expression in endoderm 
and pancreas. 2. To determine the role of GATA4 in pancreas formation. To do this, we are 
generating Gata4 conditional knockout by using the Cre/loxP technology. Expansión 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 is followed from 
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a de-differentiation 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 progenitors and 2. Maintenance of beta cell mass happens by prolife-
ration of pre-existing mature cells. Finally, the expansion capacity of beta cells 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 issue is 
being addressed by using a genetic cell-lineage tracing approach for following the fate of cultu-
red beta cells. To develop protocols able to in vitro regenerate beta cells different experimental 
culture system are being used.  

Selected Publications 
• Soria B., Roche E., León-Quinto T., Berná G., Reig J.A. and Martín F. 2000. ‘Insulin-secre-
ting cells derived from embryonic stem cells normalize glycemia in streptozotocin induced 
diabetic mice’. Diabetes. 49:157-162
• A Charollais A., Gjinovci A., Huarte J., Bauquis J., Nadal A., Martin F., Andreu E., Sánchez-
Andrés J.V., Calabrese A., Bosco D., Soria B., Wollheim C.B., Herrera P.L. and Meda P. 2000. 
‘Junctional communication of pancreatic beta cells contributes to the control of insulin secre-
tion and glucose tolerance’. J. Clin. Invest. 106(2):235-243
• Soria B., Real F.X. and Martin F. 2006. ‘Induction of differentiation of ES cells into islet cells 
by fetal soluble factors’. Stem Cells. 24(2):258-265
• Ruhnke M., Ungefroren H., Nussler A., Klapper W., Martin F., Ulrichs K., Hutchinson J.A., 
Soria B., Zehle G., Parwaresch R.M., Heeckt P., Kremer B. and Fändrich F. 2005. ‘Reprogram-
ming of human peripheral blood monocytes into functional hepatocyte and pancreatic islet-like 
cells’. Gastroenterology. 128:1774-1786

Figure 1: Double immunohistochemistry 
showing mouse islet cell replication

Figure 3: Differentiated stem
cells transplanted under the
kidney capsule

Figure 2: A Gata4 endoderm enhancer directs expression to the gut at E9.5 (A)
and to the pancreatic epithelium at E11.5 (B) in mouse transgenic embryos
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Tania Sánchez Pérez
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Academic Formation of PI
• 1976: B.Sc in Biology, University of Seville 
• 1980: PhD in Sciences, Autonomous University of Madrid
• 1980-1984: Postdoctoral fellow, Imperial Cancer Research Fund, London. UK
• 1984-1986: Postdoctoral fellow Molecular Biology Centre, Madrid

Permanent Positions
• 1986-1987: Associate Researcher Molecular Biology Centre, Madrid
• 1987-1992: Tenure Scientist (CSIC) Biomedical Research Institute, Madrid
• 1992-2004: Research Investigator (CSIC)Parasitology and Biomedicine Institute, Granada
• 2004-2006:  Research Professor (CSIC) Andalusian Centre for Development Biology, Seville
• Since 2006: Research Investigator (CSIC), CABIMER

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. Fur-
thermore, 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 characterized the human caspase-8 gene promoter and studied 
the transcriptional regulation of caspase-8 gene expression in MCF-7 breast tumor cells treated 
with IFN- . Our findings show that IFN-  induces the up-regulation of caspase-8 mRNA expres-
sion through a mechanism involving the action of the IFN- -inducible transcription factor IRF-1. 
The human caspase-8 gene promoter lacks recognizable TATA and CAAT boxes, but contains a 
consensus SP1 binding site. We have identified two major IFN- -inducible transcriptional start 
sites in these cells by S1 nuclease mapping and primer extension analysis. Deletion analysis of 
the promoter defined an 82-bp minimal region responsible for IFN- -inducible promoter activity. 
In this region we have identified an IFN-stimulated response element (ISRE) that is important for 
both the basal and IFN- -enhanced transcriptional activities. 
Exogenously expressed IRF-1 in MCF-7 cells up-regulated the activity of a luciferase reporter 
plasmid containing an 82-bp region of the caspase-8 promoter. These data define a new pa-
thway through which IFN-  might control the sensitivity of tumor cells to death receptor-mediated 
apoptosis. 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. Flavopiridol treatment enhances TRAIL-
induced formation of death-inducing signaling complex (DISC) and early processing of pro-
caspase-8. Down-regulation of cellular FLICE-inhibitory proteins (c-FLIPL and c-FLIPS) by the 
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ubiquitin/proteasome system is observed upon flavopiridol treatment. Furthermore, targeting 
c-FLIP directly with siRNA oligonucleotides also sensitizes various human breast tumor cell lines 
to TRAIL-induced apoptosis. Our results indicate that flavopiridol sensitizes breast cancer cells to 
TRAIL-induced apoptosis by facilitating early events in the apoptotic pathway, and this combina-
tion treatment could be regarded as a potential therapeutic tool against breast tumors. Moreover, 
recent data from our laboratory demonstrate that TRAIL induces cytoprotective autophagy in hu-
man epithelial cells. TRAIL-induced autophagy is mediated by the AMP-activated protein kinase 
(AMPK) that inhibits mammalian target of rapamycin complex 1 (mTORC1), a potent inhibitor 
of autophagy. Interestingly, the TRAIL-induced AMPK activation depends on transforming growth 
factor- -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. 
Furthermore, our unpublished observations indicate that in breast epithelial cells transformed 
by oncogenes TRAIL-induced autophagy is inhibited, suggesting that the regulation by TRAIL of 
the TAK1-AMPK-mTORC1 autophagy pathway might explain the differential TRAIL sensitivity of 
normal and malignant cells.

Selected Publications
• C. Ruiz Ruiz, C. Muñoz Pinedo and A. López-Rivas. 2000. ‘Interferon-  treatment elevates 
caspase-8 expression and sensitises human breast tumor cells to a death receptor-induced 
mitochondria-operated apoptotic program’. Cancer Res. 60, 5673-5680  
• C. Ruiz Ruiz, C. Ruiz de Almodóvar, A. Rodríguez, G. Ortiz Ferrón, J.M. Redondo and A. 
López Rivas. 2004. ‘The up-regulation of human caspase-8 by interferon-gamma in breast 
tumor cells requires the induction and action of the transcription factor IRF-1’. J. Biol. Chem.  
279:19712-19720
• C. Palacios, R. Yerbes and 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, Stephen W. Tait, Gema Robledo, Evert de Vries, Jannie Borst, and 
Abelardo 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
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Academic Formation of PI 
• 1976: B.Sc in Biology, University of Seville
• 1980: PhD in Sciences, Molecular Biology Centre, Autonomus University of Madrid
• 1980-1983: Postdoctoral fellow Institut für Biologie III.
    Albert-Ludwig Universität Freiburg, Germany
• 1987-1988: Postdoctoral fellow The Salk Institute, San Diego, California. USA

Permanent Positions
• 1984-1986: Assistant Professor of Biochemistry. Polytechnic University of Madrid
• 1987-1999: Tenure Scientist (CSIC). Instituto de Recursos Naturales y Agrobiología. Sevilla
• 1999-2006: Research Investigator (CSIC).
    Instituto de Recursos Naturales y Agrobiología. Sevilla
• Since 2006: Research Investigator (CSIC). CABIMER

Research Activity
Functional genetic approaches identify tumorigenic small RNAs.
Our lab is involved in developing technologies that allow the generation of improved and more 
economic siRNAs expression libraries targeting whole transcriptomes. These libraries are ge-
nerated from 19-mer random oligonucleotides flanked by fixed sequences and enriched for 
specific siRNAs by hybridization with cDNAs (1c) derived from specific transcriptomes. After 
retrotranscription, the duplex oligonucleotides is cloned in a lentiviral vector between the H1 
and U6 RNA polymerase III promoters. Lentivirus are integrated into the genome of the cells 
and molecules corresponding to each mature siRNAs are generated resulting in activation of 
the RNA-induced silencing complex (RISC), which recruits the correct RNA strand and degrades 
homologous mRNA molecules. While each siRNA knocks down a single gene, an miRNA may 
target numerous mRNAs, which could present extraordinary challenges for looking for phenoty-
pes dependent of several genes. Another objective of our group is the development of functio-
nal genetic screens using lentiviral-based miRNAs libraries, following standards procedures for 
cloning miRNAs and an approach similar to that described for siRNAs. These unique small 
RNAs libraries are being used to screen for genes involved in nearly any process of interest. 
Three different approaches have been designed to identify genes involved in the mitotic spindle 
checkpoint signaling, in apoptosis resulting from loss of cell-matrix interactions (anoikis) and in 
tumor cell invasion.
Role of the PTTG1/securin gene in cell cycle and tumorigenesis.
PTTG1/securin gene is frequently overexpressed in tumours of different aetiologies and its ex-
pression is close correlated with the aggressiveness of the tumour. We investigate different non-
excluding mechanisms which might participate in PTTG1 tumorigenic function. One of these 
mechanisms is the transcriptional regulation of genes involved in a variety of cellular processes. 
We are analysing some of the candidate PTTG1-regulated targets isolated by differential display 
and microarray techniques, among them chemochines CXCL12 and CCL2, and the predadipo-
cytes differentiation inhibitor DLK-1 gene. The data extracted from such analysis will enable us 
to understand the function of PTTG1 in tumour progression and to identify new critical genes 
required for cancer development in humans.
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Selected Publications 
• A. Domínguez, F. Ramos Morales, F. Romero, R. R. Ríos, F. Dreyfus, M. Tortolero and J. A. 
Pintor Toro. 1998. ‘hpttg, a human homologue of rat pttg, is overexpressed in hematopoietic 
neoplasms. Evidence for a transcriptional activation function of hPTTG’. Oncogene. 17, 2187-
2194 
• Juan A. Bernal, Rosa Luna, Águeda Espina, Francisco Ramos Morales, Francisco Romero, 
Carmen Arias, Icíar Lázaro, Augusto Silva, María Tortolero and José A. Pintor Toro. 2002. ‘Hu-
man securin hPTTG interacts with p53 and modulates p53-mediated transcriptional activity 
and apoptosis’. Nat. Genet. 32, 306-311 
• Agustín Hernández, Guillermo López Lluch, Juan A. Bernal, Plácido Navas and José A. Pin-
tor Toro. 2008. ‘Dicoumarol downregulates human PTTG1/Securin mRNA expression through 
inhibition of Hsp90’. Mol. Cancer Ther. 7(3):474-482 
• Juan A. Bernal, Marta Roche, Cristina Méndez Vidal, Agueda Espina, María Tortolero and 
José A. Pintor Toro. 2008. ‘Proliferative potential after DNA damage and non-homologous end 
joining are affected by loss of securin’. Cell Death and Differ. 15(1):202-212

Figure 1.
Whole-body imaging to monitor GFP/securin expresion in salivary glands

Figure 2.
GFP fluorescence of MMTV-rtTA/TetO-GFP-Securin transgenic mice in mammary 
gland, induced with doxycycline 

Figure 3.
Bioluminiscent photon emission imaged 5 weeks after injection of MDA-231 /luc+  
cells into the abdominal mammary fat pad of female nude-beige mice 

Figure 1 Figure 2

Figure 3
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Academic Formation of PI
• 1979-1984: B.Sc in Biology, University of Seville 
• 1985-1989: PhD in Microbiology, University of Seville
• 1989-1990: Postdoctoral fellow CGM, CNRS, Gif-sur-Yvette, France 
• 1990-1993: Postdoctoral fellow MEC, University of Seville 
• 1993-1994: Postdoctoral fellow, University of Seville
• 1994-2002: Assistant Professor, University of Seville

Permanent Positions
• 1995: Investigator, CNRS. France
• 2002-2006: Associated researcher (Ramon y Cajal), University of Seville
• Since 2006: Tenure scientist (CSIC) in CABIMER

Research Activity
The Golgi Apparatus (GA) is the central organelle of the secretory system in eukaryotic cells. 
In non-polarized mammalian cells, the GA is closely linked to the centrosome (CTR), the major 
microtubule-organizing center which is usually located in the cell center close to the nucleus. The 
GA/CTR association plays an essential role in several important cellular processes such as the es-
tablishment of cell polarity, cell migration and cell division. The traditional point of view attributes 
a passive role to the GA which depends on MT nucleating activity of CTR for its organization and 
function. Several relevant contributions in the last years have modified this vision. Firstly, the GA 
possesses its own molecular machinery capable of nucleating and regulating a subpopulation of 
MTs, probably involved in its own dynamics, but also in the global functioning of cells. Secondly, 
both Golgi morphology and GA/CTR position depend on other factors such as cell adhesion (see 
figure at left; Thery et al., PNAS, 2006). Thirdly, the GA/CTR nexus is broken and re-established 
in each cell cycle by mechanisms that remained mostly unknown. The Golgi ribbon is fragmented 
in mitotic cells, as shown in figure at right, and this fragmentation is a cue for regulating entry into 
mitosis. It is now accepted the existence of a reciprocal relationship that would expand the range 
of roles played by these organelle. Our aim is to gain insights into the molecular mechanisms 
involved in the GA/CTR connection and its regulation during cell polarization, cell migration and 
cell division. 
The interface GA/CTR probably involves structural and biochemical mechanisms which are de-
pendent or not of MTs. The number of proteins that participates in this interaction constantly 
increases. A large scale two-hybrid screening aimed to generate the interactome of the CTR has 
revealed several candidate proteins belonging to the GA. In general, these are large proteins with 
large domains folded as coiled-coil structures that establish interactions among themselves and 
with other types of regulatory proteins. Our hypothesis is that the establishment of interactions 
between proteins located in the pericentriolar material, in the GA or both would allow the cons-
truction of a network on which the GA is organized. The dynamics of this network would depend 
not only on cytoskeleton activity but also on membrane trafficking. AKAP450 (Rivero et al., EMBO 
J, 2009), GMAP210 (Rios et al., Cell, 2004 ) and CAP350 (Andersen et al., 2003) are examples 
of such proteins. We are using cell micropatterning, recombinant antibodies and live imaging 
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technologies to assess the role of AKAP450 and GMAP210 in polarized membrane trafficking, in the 
breaking of GA/CTR connection at the onset of mitosis, and in the dynamics of actin cytoskeleton. We 
are also characterizing several molecular complexes involving these proteins that have been revealed 
by a two-hybrid screening. CAP350 accumulates not only at the centrosome but also to focal adhesions 
(figure at left). We want to test the role of this protein in cell adhesion and its regulation during mitosis 
by the mitotic kinase Nek2.
Finally, GA fragmentation has been observed in several neurodegenerative diseases including amyo-
trophic lateral sclerosis, Alzheimer and Parkinson’s disease (PD). We want to study  the relationship 
between GA fragmentation and -synuclein aggregation and to determine whether GA fragmentation 
is a conditioning step in the neurodegenerative process. We will focus in an experimental model of PD 
using the human neuroblast SH-SY5Y cell line which will be transfected with wild or mutant -synuclein 
DNA and co-treated with the reversible proteasome inhibitor MG132 or the mitochondrial complex I 
inhibitor rotenone.

Selected Publications
• Rios R.M., Celati C., Löhman S., Bornens M. and Keryer G. 1992. ‘Identification of a high-affinity                                  
binding protein for RIIß of cAMP-dependent protein kinase in the Golgi apparatus of human lympho-
blasts’. EMBO J. 11:1723-1731
• Rios R.M., Tassin A., Celati C., Antony C., Boissier M., Homberg J. and Bornens M. 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
• Infante C., Ramos-Morales F., Fedriani C., Bornens M. and 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)
• Rios R.M., Sanchís A., Tassin A.M., Fedriani C. and Bornens M. 2004. ‘GMAP-210 recruits
gamma-tubulin complexes to cis-Golgi membranes and is required for Golgi ribbon formation’.
Cell. 118(3):323-335

Figure 2. CAP350 (green), a centrosomal protein, 
participates in the reformation of the Golgi Appara-
tus (red) after mitosis. Microtubules are in blue

Figure 1. In retinal epithelial cells, microtubules (green) 
grow not only from the centrosome (arrow) but also 
from Golgi elements (blue) enriched in AKAP450 (red)
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Academic Formation of PI
• 1971: M.D, University of Granada
• 1974: PhD in Rocasolano Institute, Autonomus University of Madrid
• 1975-1976: Postdoctoral fellow in Biochemistry, Bristol University. UK
• 1977: Postdoctoral fellow in Chemistry USD, San Diego, California. USA 

Permanent Positions
• 1978: Tenure Scientist, Catálisis Institute (CSIC), Madrid
• 1986-1989: Visiting Scientist in Max-Planck, Neurobiology Institute, Munich. Germany
• 1990-2006: Research investigator, Cajal Institute, Madrid
• Since 2006: Research investigator, CABIMER

Research Activity
Adult brain neurons are subject to continuous morphological and synaptic remodeling 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 survi-
val. 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 
morphology 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-k- B controls the expression of homologous genes of the Enhancer-
of-split of Drosophila and Neurogenin 3. It is these genes that control the shape, number and 
arborization 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 signaling 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: 
i) molecular processes linking the activation of NF-k- B induced the expression of NGF gene 
Enhancer-of-split and Neurogenin 3 
ii) NGF induced signal transduction leading to neurotrophy and neuron survival and the steps at 
which Amyloid beta may interrupt or block NGF signalling
iii) To investigate whether beta amyloid has an initial neurotrophic activity and how it can beco-
me neurotoxic. 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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Selected Publications
• Singh B., Henneberger C., Betances D., Arevalo M.A., Rodriguez Tebar A., Meier J.C. and 
Grantyn R. 2006. ‘Altered balance of glutamatergic/GABAergic synaptic input and associa-
ted changes in dendrite morphology after BDNF expression in BDNF-deficient hippocampal 
neurons’. J. Neurosci. 26: 7189-7200
• Arévalo M.A. and Rodriguez Tebar A. 2006. ‘Activation of casein kinase II and inhibition of 
phosphatase and tensin homologue deleted on chromosome 10 phosphatase by nerve growth 
factor/p75NTR inhibit glycogen synthase kinase-3beta and stimulate axonal growth’.
Mol. Biol. Cell. 17: 3369-3377
• Salama Cohen P., Arévalo M.A., Grantyn R. and Rodriguez Tebar A. 2006. ‘Notch and NGF/
p75NTR control dendrite morphology and the balance of excitatory/inhibitory synaptic input to 
hippocampal neurones through Neurogenin 3’. J. Neurochem. 97: 1269-1278
• Salama-Cohen P., Arévalo M.A., Meier J., Grantyn R. and Rodriguez Tebar A. 2005. ‘NGF 
controls dendrite development in hippocampal neurons by binding to p75NTR and modulating 
the cellular targets of Notch’. Mol. Biol. Cell. 16: 339-347

Figure 1
Image of a hippocampal neuron transfected with GFP (green) 
and labelled with an antibody against MAP-2 (anti-microtubule 
associated protein 2 in red)

Figure 2
Image of a mouse hippocampal neuron transfected 
with GFP (green) and labelled with an antibody
against the transcription factor HES-1 (red)
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e Academic Formation of PI
• 1974: M.D, University of Valencia
• 1978: PhD in Medicine, University of Valencia
• 1979-1980: Post doctoral fellow, Max Plank Institut für
    Biophysikalische Chemie, Göttingen. Germany 
• 1980-1982: Senior Research Associate, Department of Biophysics,
    School of Biological Sciences, University of East Anglia, Norwich. UK  

Permanent Position 
• 1982-1984: Associate Professor of Biochemistry and Physiology, University of Valencia 
• 1986-1997: Professor of Physiology, School of Medicine, University of Alicante
• 1997-2005: Professor of Physiology, University Miguel Hernández of Elche, Alicante 
• 2005-2007: Director of CABIMER and Extraordinary Professor on Regenerative
    Medicine, Pablo Olavide University, Seville
• 2007-2008: Ministry of Health and Consumer Affairs. Spanish Government

Others
• 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  Orthopedics and Traumatology

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

Research Activity
Our laboratory is a part of the Department “Cellular Therapy and Regenerative Medicine” of 
CABIMER. Our group is interested in understanding the molecular and cellular basis of em-
bryonic and adult stem cells. The investigation we are carrying out is focused on diabetes cell 
therapy with the commitment to transfer the results to the clinical application. In this sense, and 
within the Andalusian Program of Cellular Therapy, promoted by the Andalusian government, 
our group is implicated in offering technical and scientific support, to boost several clinical trials. 
Diabetes mellitus is the most common metabolic disease, affecting a large number of the world 
population. Pancreatic islet transplant using the Edmonton protocol has proved to be efficient as 
a cell therapy in the treatment of this disease. Nevertheless, this technique is limited by the lack 
of organs and effective immunosuppression drugs. Despite all the improvements needed for 
this protocol, the main obstacle to face is the existing inequality between the number of potential 
donors and the number of the possible receptors; so far an alternative source of cells is needed. 
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Stem cells are cells that possess the capacity to auto-renovate in controlled cell culture conditions 
and also differentiate into all three embryonic germ layers, in this sense, our team is responsible to 
maintain a repository of the pluripotent human embryonic stem cells (hESCs) lines acquired from Dr. 
Outi Hovatta (Karolinska Institute-Sweden). These cells were obtained using excess IVF embryos and 
are therefore eligible for use in funded research in Spain. hESCs are derived from the inner cell mass 
(ICM) of blastocysts; because of their ability to differentiate, hESCs represent an important material for 
studying developmental biology and cell replacement therapy. In addition, hESCs lines derived from 
blastocysts carrying a genetic disorder after preimplantation genetic diagnosis (PGD) represents an 
“in vitro” disease models. So far, we successfully obtained a hESC line carrying a mutation. Thus, the 
goal of our group is to grow and characterize those cell lines. In this sense we are studying interactive 
pathways implicated in “stemness”, since the molecular mechanisms underlying self-renewal and 
pluripotency of ESCs are not clearly defined. ESC uses various signaling pathways; the LIF/STAT3 
pathway maintains the undifferentiated phenotype in mice ESC (mESC), however it is not functional in 
the hESCs. Diabetes is one of the most prevalent diseases and implicates a high health care expense, 
not only because of the disease itself but also because of other associated complications such as 
cardiovascular problems, diabetic-foot, retinopathies, nephropathies and neuropathies. Currently, it is 
not clear whether stem cells from diverse tissues are truly pluripotent; the comparison of different adult 
stem cells isolated from different sources is one of a very active area of research that we are carrying 
out. Finally and within the Andalusian Program of Cellular Therapy, the Department of Health of the 
Andalusian Government is implementing various “multicentric clinical trials”; we are highly engaged in 
this challenge by providing the necessary tools to promote those projects.

Selected Publications
• Soria B., Roche E., Berná G., León-Quinto T.,Reig J.A., Martin F. 2000. ‘Insulin-secreting cells 
derived from embryonic stem-cells normalize glycaemia in strptozotocin-induced diabetic mice’. 
Diabetes 49:157-162
• Nadal A., Ropero A.B., Laribi O., Maillet M., Fuentes E., Soria B. 2000. ‘No-genomic actions of es-
trogens and xenoestrogens by binding at a plasma membrane receptor unrelated to estrogen receptor 
alpha and egen receptor beta’. Proc. Natl. Acad. Sci. USA 97(21):11603-11608.
• Quesada I., Rovira J.M., Martin F., Roche E., Nadal A., Soria B. 2002. ‘Nuclear KATP channels 
trigger nuclear Ca2+transients and gene expression’. Proc. Natl. Acad. Sci. USA 99(4):9544-9549
• Kabelitz D., Geissler E.K., Soria B., Schroeder I.S., Fändrich F., Chatenoud L. 2008. ‘Toward cell-
based therapy of type I diabetes’. Trends Immunol. 29(2):68-74

Figure illustrating the characteristics of 
undifferentiated human ESC (A); the expression 
of genes related to pluripotency (B) and the 
“in vitro” differentiation into many cell types 
representing all three germ cell layers (C).
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Academic Formation of PI 
• 1979: M.D. University of Seville
• 1982: PhD in Medicine, University of Seville
• 1983-1985: Postdoctoral fellow, University of Pennsylvania. USA
• 1985-1986: Postdoctoral fellow, University of Seville
• 1987-1989: Research Assistant, University of Geneva. Switzerland 

Permanent Positions 
• 1989-2007: Associate Professor, University of Seville
• Since 2007: Professor in Biochemical Engineering & Molecular Biology,
    University of Pablo Olavide, Seville
• Since 2006: Researcher in CABIMER 

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 multice-
llular 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 identi-
cal 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 underlying such processes 
are instrumental for designing strategies to direct differentiation towards given cell types in re-
generative medicine.
Nitric oxide (NO) is a gas messenger which inside the cell participates in a multitude of biological 
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 environ-
mental aggressions in many cell types. This gaseous molecule is produced in small quantities 
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 acti-
vation of tyrosine kinase Src and protein kinase G (1,2). Moreover, NO triggers activation of other 
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relevant proteins such as Akt, PI3K and ERK 1/2.
NO is produced when extracellular factors like insulin and IGF-1 (growth factor similar to insulin-1) act on insulin pro-
ducing 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 (3). 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 (4). IRS proteins also participate in this protective signalling and their activation by phosphorylation de-
pends partly on activation of Src and NO production (4). 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 (3). Our research targets 
to design molecular strategies  for efficient beta cell protection. These strategies might be instrumental for designing no-
vel 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 differen-
tiation during in vitro differentiation procedures to generate surrogate insulin producing cells from precursor stem cells.

Selected Publications 
• Cahuana G.M., Tejedo J.R., Hmadcha A., Ramírez R., Cuesta A.L., Martín F., Soria B. and Bedoya F.J. 2008. ‘Nitric 
Oxide mediates the survival action of IGF-1 and Insulin in Pancreatic beta cells’. Cell Signal. 20:301-310
• Vaca P., Berná G.,  Araujo R., Carneiro E.M., Bedoya F.J., Soria B. and Martin F. 2008. ‘Nicotinamide  induces 
differentiation of embryonic stem cells into insulin-secreting cells’. Exp. Cell Res. 314:969-974 
• J.R. Tejedo, G.M. Cahuana, R. Ramírez, M. Esbert, J. Jiménez, F. Sobrino and F.J. Bedoya. 2004. ‘Nitric oxide 
triggers the phosphatidylinositol 3-kinase/Akt survival pathway in insulin-producing 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 and F. J. Bedoya. 2001. ‘Evidence for Involvement of 
c-Src in the anti-apoptotic action of NO in Serum Deprived RINm5F cells’. Cell Signal. 13:809-817

Figure 1. Low NO regulates gene expression of mES cells
A. Genes upregulated  and downregulated by low NO 
B. A network of 25 genes involved in self renewal and 
pluripotency was identified.

Figure 3. Survival pathway activated by  low NO in 
pancreatic Beta cells

Figure 2. Actions of High NO in mES cells Activation of 
a stress pathway  triggers the death program and  elicits 
a survival response. Activation a differentiation pathway 
promotes differentiation to endoderm. 

Figure 1. Figure 2.

Figure 3.
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Academic Formation
• 1969: B.Sc in Chemistry, University of Bombay. India
• 1971: MSc Clinical Biochemistry, University of Newcastle upon Tyne. UK
• 1977: PhD Clinical Biochemistry, University of Newcastle upon Tyne. UK

Permanent Positions
• Since 1992: Sembal Professor of Experimental Ophthalmology,
    Institute of Ophthalmology, University College London
• Since 2007: Chair de Excellence, Vision Institute,
    Pierre et Marie Curie University, Paris. France
• Since 2008: Director of Cabimer and Head Department of Cell
    Therapy and Regenerative Medicine

Honors
• 1986: Paul Kayser International Award of Merit in Retina Research, Presented at the
    7th Bi-Annual 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 2006 FRSE
• 2006: Awarded Chair of Excellence, France 

Research Activity
• Disease gene mapping and gene identification of inherited eye diseases;
• Functional characterization of novel eye related genes and to study the impact of mutations on  
protein function; 
• To understand the molecular basis of the disease process and develop novel approaches for 
treatment of patients with eye diseases.
Molecular Genetics defines a field of study where in the absence of a detectable biochemical defect 
(true for a majority of inherited diseases), a reverse genetics approach allows the chromosomal as-
signment and isolation of the disease causing genes. Inherited retinal dystrophies are a major cause 
of incurable blindness in the Western World. Amongst these a significant proportion is accounted for 
by a clinically heterogeneous group of diseases collectively known as Retinitis pigmentosa (RP). RP 
is initially characterized by night blindness and progressive loss of peripheral vision due to the loss of 
rod photoreceptor cells. As the disease progresses cone cells in the central retina are also involved, 
often leading to total blindness in later stages of the disease.
With the help of recombinant DNA technology, development of X-chromosome specific probes 
allowed successful mapping of the X-linked form of RP and laid the foundations of ophthalmic 
genetic research. In 1989 the first locus for autosomal dominant retinitis pigmentosa (ADRP) was 
mapped to chromosome 3q24, in the same interval as the gene for the rod-cell specific photopig-
ment rhodopsin. Our studies indicated that up to 30% of all ADRP patients carry a rhodopsin gene 
mutation. A positional candidate approach soon implicated peripherin/rds in ADRP however our stu-
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dies demonstrated that the same gene is also involved in macular dystrophies, making it the first example of two 
distinct clinical phenotypes resulting from mutations in the same gene. This was followed by the identification of 
a dominant cone-rod dystrophy (CORD2) locus on chromosome 19q. A positional cloning approach resulted in 
the identification of the CORD2 gene known as CRX. The gene contains a homeobox sequence (typical of most 
transcription factors), and has been shown to be involved in the regulation of photoreceptor specific genes such 
as rhodopsin, IRBP and arrestin. Interestingly we mapped a further new locus for ADRP on chromosome 14 
followed by the identification of a mutation in a second transcription factor gene NRL. Transient co-transfection 
experiments, in-vitro, demonstrated consistent over stimulation of the rhodopsin promoter as a functional im-
pact of the mutant protein in presence of CRX. Transgenic animals over-expressing wild type rhodopsin are 
known to display retinal degeneration. As more and more genes are identified, understanding the biochemical 
basis of the disease may lead to the development of more rationale gene based therapies. Subretinal injection 
of an adeno-associated viral construct containing a functional copy of the peripherin gene allowed complete 
ultrastructural and functional rescue of photoreceptor cells in the retinal degeneration slow (rds) mouse (Ref 1). 
As stated earlier, peripherin has been implicated in a variety of human retinopathies and the gene therapy based 
rescue of a mouse model provides a great deal of hope to patients suffering from degenerative disease of the 
retina. Other notable achievements have been in the identification of genes for retinitis pigmentosa (PRPF31-Ref 
2 and TOPORS-Ref 3), cone (GCAP1), cataract (connexins 46 and 50 and MIP), anterior segment dysgenesis/
glaucoma (FOXC1) and dominant optic atrophy (OPA1). Recently, a previously unreported gene, EYS at the lo-
cus RP25, mutated in recessive retinitis pigmentosa was identified using a positional cloning approach (Ref.4). 
Information about the established function of insect orthologs suggests that EYS may possess similar functions 
in maintaining the integrity of the photoreceptor cells in human retina.

Selected Publications
• Chakarova, C.F., Papaioannou, M.G., Khanna, H., Lopez, I., Waseem, N., Shah, A., Theis, T., Friedman, J., 
Maubaret, C., Bujakowska, K., Veraitch, B., Abd El-Aziz, M.M., Prescott, Q., Parapuram, S., Bickmore, W.A., 
Munro, P.M/G/, Gal. A/, Hamel, C.P., Marigo, V., Ponting, C.P., Wissinger, B., Zrenner, E., Matter, K., Swa-
roop, A., Koenekoop, R.K. and Bhattacharya, S.S. 2007. ‘Mutations in TOPORS Cause Autosomal Dominant 
Retinitis Pigmentosa with Perivascular RPE Atrophy’. Am. J. Hum. Genet. 81: 1098-1103
• Comitato, A., Spampanato, C., Chakarova, C., Sanges, D., Bhattacharya, S.S. and Marigo, V. 2007. ‘Mu-
tations in splicing factor PRPF3, causing retinal degeneration, form detrimental aggregates in photoreceptor 
cells’. Hum. Mol. Genet. 16: 1699-1707
• Liskova, P., Tuft, S.J., Gwilliam, R., Ebenezer, N.D., Jirsova, K., Prescott, Q., Martincova, R., Pretorius, 
M., Sinclair, N., Boase, D.L., Jeffrey, M.J., Deloukas, P., Hardcastle, A.J., Filipec, M. and Bhattacharya, S.S. 
2007. ‘Novel mutations in the ZEB1 gene identified in Czech and British patients with posterior polymorphous 
corneal dystrophy’. Hum. Mutat. 28: 638
• Abd El-Aziz, M.M., Barragan, I., O’Driscoll, C.A., Goodstadt, L., Prigmore, E., Borrego, S., Mena, M., Pieras, 
J.I., El-Ashry, M.F., Abu Safieh, L., Shah, A., Cheetham, M.E., Carter, N.P., Chakarova, C., Ponting, C.P., 
Bhattacharya, S.S. & Antiñolo, G. 2008. ‘EYS, encoding an ortholog of Drosophila spacemaker, is mutated in 
autosomal recessive retinitis pigmentosa’. Nat. Genet. 40:1285-1287
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Dr. Maria Elisa Calcagnotto 
Dr. Magdalena Martinez Losa
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Marina Piquer Gil
Daniel Rodríguez Martínez
Ivan Zipancic

Visitor
Dr. Jose L. Martínez

Academic Formation of PI 
• 1992: B.Sc in Biology, Autonomus University of Madrid
• 1997: PhD in Biological Sciences, Autonomus University of Madrid
• 1998-2000: Postdoctoral fellow, Biomedical Research Institute. USA 
• 2000-2003: Postdoctoral fellow, California University, San Francisco. USA
• 2003-2006 FIS Researcher. Biomedical Research Institut, CSIC

Permanent Positions
• 2006-2008: Group Leader of the Cellular Regeneration Laboratory. 
    Centro de Investigación Príncipe Felipe
• Since June 2008: Tenure Scientist (CSIC) in CABIMER

Research Activity
Our laboratory studies several stem cell types in order to apply them in Regenerative Medicine 
for the treatment of different neuropathologies. We investigate their mechanism of action and 
we develop transplant strategies that can be useful for the treatment of ataxias, cerebral ische-
mia 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 
recessive 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. Addi-
tionally, 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 trans-
plants in a mouse model of ataxia (PCD, Purkinje Cell Degeneration). We have observed a 
half-life extension 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. Diffe-
rent 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 elusive. We have shown that cell fusion contributes to pericyte formation. We genera-
ted BM chimeras using a system that allows fusion detection by X-gal staining. Thus, we detec-
ted 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.
The second main research line of the group is to develop a cell therapy with GABAergic neuronal 
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Figure 3

Figure 3.
(A-C): Detection of neuronal precursors derived from the MGE, 30 days after transplantation in the neonatal brain. The GFP+ 
grafted cells co-localized for GABA, the main inhibitory neurotransmitter. (D): Example of the wide distribution of the grafted 
cells in the cortex and striatum.

Figure 1. 
(A): Detection by X-gal staining of fused Purkinje neurons in the cerebellum. Analysis of their soma revelled the presence of 2 
nuclei (B), one of them with the classic morphology of the Purkinje neurons (arrowhead) and the second, completely rounded 
(arrow), of hematopoietic origin. (C): Electron microphotograph of the two nuclei.

Figure 2. 
Identification of fused cells as pericytes in the brain vasculature. X-gal staining detects positive cell (fused cells) in the brain 
vasculature (A). Most of the cells co-localize with vimentin (B), or desmin (C,D), markers for mature pericytes. (D) Some of 
these cells display two nuclei (arrowheads). (E) Semi-thin section of a fused cell (blue–green in colour) counter-stained with 
toludine blue revealing its perivascular location. (F) Electron microscopy analysis of the same fused cell showing characteris-
tics of brain pericytes.

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. Recently, 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, modifying specific and locally the inhibitory 
activity of the cortex and hippocampus (Figure 3). 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. Currently, we are performing transplants in several animal models of epilepsy to show the therapeutic 
potential of these neuronal precursors. We are also interested in a better characterization of the human 
MGE and the developing of techniques to amplify, culture and crio-preserve these precursors for their used 
in a next future in the clinic.

Selected Publications 
• Álvarez Dolado M., Calcagnotto M.E., Karkar K.M., Southwell D.G., Jones Davis D.M., Estrada R.C.,   
Rubenstein J.L.R., Álvarez Buylla A. and Baraban S.C. 2006. ‘Cortical inhibition modified by embryonic 
neural precursors grafted into the postnatal brain’. J. Neurosci. 26(28): 7380-7389  
• Álvarez Dolado M. 2007. ‘Cell Fusion: biological perspectives and potential for regenerative medicine’. 
Front. Biosci. 12(1): 1-12  
• Long J.E., Garel S., Álvarez Dolado M., Yoshikawa K., Osumi N., Álvarez Buylla A. and Rubenstein J.L. 
2007. ‘Dlx-dependent and -independent regulation of olfactory bulb interneuron differentiation’.
J. Neurosci. 27(12): 3230-3243

Figure 2
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Picture 1. Activated microglia 
(CD68 intracellular staining,
left) and macroglia (GFAP
DAPI clusters, right) 

Academic Formation of PI
• 1992: B.Sc in Biological Sciences, University of Seville
• 1998: PhD in Biology, University of Seville
• 2000-2003: Postdoctoral fellow (EMBO and Marie Curie), University of Cambridge. UK
• 2003-2004: FEBS Visiting scientist. Weizmann Institute of Science, Israel
• 2006: MICINN Mobility Program. Weizmann Institute of Science, Israel

Permanent Positions
• 2007: National Habilitation at the University of Salamanca
• Since 2008: Associate Professor of Biochemistry and Molecular Biology, University of Seville

Honors
• 1996: Young Investigator Servier Award. Switzerland
• 2006: Award for Recognition of Outstanding Neuropeptide Research by the
    American-European Joint Peptide Conference. USA

Research Activity
Our laboratory is focused in the field of neuroimmunology, where two complex systems long assu-
med to be substantially independent actually communicate and share 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. Research in this area has far reaching 
implications for our control of diseases from brain tumours to rheumatoid arthritis.  Specifically, 
the major objectives of our research are to understand the basic underpinning of endogenous 
bioactive peptides and attempt to translate these findings to develop new diagnostic and/or the-
rapeutic strategies in the central nervous system (CNS) in a variety of debilitating neurological di-
sorders, for example, multiple sclerosis, stroke and infectious disease and to understand the link 
between chaperone function, the molecular mechanisms underlying anti-aggregation properties, 
and its structure-linked toxicity and activation of the immune innate and acquired responses. Our 
working paradigm is a-synuclein, one of the proteins involved in the pathogenesis of Parkinson’s 
disease, and its immune features in CNS. The goal of our research is to advance understanding 
of the cellular and molecular mechanisms that control inflammatory and autoimmune responses. 
In this sense, the discovery and characterization of new molecules and processes that regulate 
key activities on immunocompetent cells is of interest, but this is it especially when the same 
molecule has both neuroprotective and immunomodulatory activities. We found that Activity-
dependent Neuroprotective Protein (ADNP) has a role in the immune homeostasis of the CNS. 
Moreover, ADNP is known to harbor neuroprotective activities that map to the ADNP-derived se-
quence octapeptide called NAP (NAPVSIPQ). Cellular and molecular mechanism of action of NAP 
and ADNP are being investigated including its potential in animal models of rheumatoid arthritis, 
experimental autoimmune encephalomyelitis, acute neuroinflammation, and inflammatory bowel 
disease. NAP remarkable pharmacological characteristics in terms of drug-discovery programs 
include: a) intranasal, subcutaneous, intravenous, and intraperitoneal routes of administration, 
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ADNP-derived 
sequence 

octapeptide NAP 
(NAPVSIPQ)

Functionalization of silver 
nanoparticles with VIP

b) no side effects in toxicological studies, and c) cellular protective effects not linked to mitogenic activity. 
ADNP was initially characterized as a gene inducible in astrocytes by treatment with vasoactive intestinal 
peptide (VIP), our current work demonstrates that ADNP is functionally expressed in the immune system as 
a VIP-responsive gene. As an approach to cell therapy, T regulatory cells (Tregs) are instrumental in the main-
tenance of immunological tolerance. Although Treg-based immunotherapy proved successful in preclinical 
autoimmunity and transplantation, 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, and ideally improve the function or generation of 
the Tregs compartment. After pioneering work, we are studying the molecular mechanisms and therapeutic 
applicability of endogenous neuropeptide-tolerated T cells on alloantigen-specific effector T cells to minimize 
the dependence on nonspecific immunosuppressive drugs currently used. To further exploit the therapeutic 
use of endogenic peptides and reduce some of their limitations in terms of pharmacology, we are developing 
new “proof of concept” strategies based on chemical synthesis and biological characterization of metal-pro-
tected nanoparticles functionalized with bioactive peptides (Patents P200800451; P200802831). We expect 
to combine the immunoregulatory roles of VIP with the features of noble metal nanoparticles in terms of their 
plasmonic properties -which make them well suited as molecular markers in sensitive light transmission and 
scattering measurements- together with their enhancement effect in Raman or surface-enhanced infrared 
spectroscopy as new smart-delivery nanocarriers, enhanced modulatory effects and nanodiagnostic systems. 
The lab is part of NanoSpain, the Spanish nanotechnology network (www.nanospain.org) and the National/
European platforms for Nanomedicine (www.nanomedspain.net). Our patient-oriented research is focused in 
the study of the immune response mechanisms modulated by adipose tissue–derived mesenchymal stem 
cells in clinical and preclinal settings.

Selected Publications
• D. Pozo, M. Delgado. 2004. ‘The many faces of VIP in neuroimmunology: a cytokine rather a neuropep-
tide?’. FASEB J. 18,1325-1334
• A. Chorny, E. Gonzalez-Rey, A. Fernandez-Martin, D. Pozo, D. Ganea and M. Delgado. 2005. ‘Vasoactive 
intestinal peptide induces regulatory dendritic cells with therapeutic effects on autoimmune disorders’. 
Proc. Natl. Acad. Sci. Usa. 102,13562-13567
• D. Pozo, M. Vales-Gomez, N. Mavaddat, S.C. Williamson, S. Chisholm and H. Reyburn. 2006. ‘CD161 
(hNKRP-1A) signalling in natural killer cells involves the activation of acid sphingomyelinase’. J. Inmunol. 
176,2397-2406
• P.M. Castillo, J.L. Herrera, R. Fernandez Montesinos, C. Caro, A.P. Zaderenko, J.A. Mejías and D. Pozo. 
2008. ‘Tiopronin monolayer-protected silver nanoparticles modulates interleukin-6 secretion mediated by 
Tolllike receptor ligands’. Nanomedicine 3, 627-635
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Confocal Microscopy

Scientific Core Facilities

There is a general agreement in Cell Biology that Microscopy is one of the best tools for highlighting the fast 
events that take place in the cell, like microtubules elongation, endosomes trafficking or centrosome duplica-
tion. Nowadays, microscopy techniques are improving very fast and getting more accurate, in such a way that 
the level of resolution and quality of the obtained images are really close to other precise techniques like EM.

The application of these techniques is not only restricted to cell biology approaches, and it is getting establis-
hed as an excellent tool applied in medicine too, raising the possibility to analyze different tumoral markers 
and cell behaviour in the patients tissues. 

This unit is responsible for the optic microscopes in the institute, adapted for fluorescence techniques using 
in vivo or fixed specimens. 
The unit is equipped with two sequential spectral confocal microscopes, one of which is designed for in vivo 
purposes, with 5 laser lines, an optional resonant scanner, a heating incubator and a humidifier column for 
efficient CO2 administration if required. 
The unit is also equipped with a wide-field fluorescence inverted microscope for the acquisition of images 
from in vivo specimens, with a heating stage and incubator, and CO2 supply. This system is connected to a 
Hamamatsu ORCA-ER camera for fast image acquisition.

Users can also get access to other routine fluorescence microscopes, which are located in several dark 
rooms of the institute and at the tissue culture rooms. Each of these microscopes is equipped with a EL 
light source for stable fluorescence illumination, high quality objectives and two different cameras, one for 
coloured image acquisition and the other one for monochromatic and high resolution image acquisition.

The Responsible of the unit teaches novel users how to use the microscope, optimize it for the acquisition of 
the image, and the analysis, processing and image quantification afterwards if required. Also, offers advice 
and encourage investigators to apply advanced microscopy techniques that are getting so essential in the 
cell biology field nowadays.

Dr. Paloma Domínguez
Techinician

Dr. Rosa Rios
Scientific coordinator
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s Biology is becoming a science that requires the inclusion of technological information as a basic discipline in 

order to understand the extremely complex biological process of the living organisms. Life sciences in general 
are generating huge amounts of answers to these complex questions. It involves the development and use 
of high throughput technologies.
The mission of the Functional Genomics is to translate genomic information into biologically useful data.  
The Genomic Unit of CABIMER uses high-throughput and gene expression technologies to inquire about the 
mechanisms to activate or silence Genome status: how, when or why.
Cabimer´s Robotic technologies allow screening a very high number of samples with elevated speed and 
reproducibility.  
Hybridization based microarray technologies can be used to quantify gene expression levels between sam-
ples of biologically differing states of thousands of genes simultaneously. This can include comparisons 
between different tissues, developmental stages, drug treatments, time scale comparisons, or genomic du-
plication events.

Dr. Eloisa Andujar
Technician

Dr. Mónica Pérez
Technician

Dr. Andrés Aguilera
Scientific coordinator
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Cell Culture

Scientific Core Facilities

CABIMER counts with a large area destined to cell culture, distributed in two floors. In the ground floor the 
unit counts with an area aimed to non human primary culture and a second one aimed to the culture of 
human and murine cell lines. In the first floor there are two areas destined to cell lines culture, a Biological 
Security room (P2 level) and a restricted area where the human stem cells culture takes place.
The Culture Unit of the centre offers the users the possibility of culturing all sorts of animal cells, both primary 
cultures as established cell lines and carry on different techniques that allow its study and characterization 
at molecular and cellular level.

Dr. Mercedes Dana
Technician

Dr. Alfredo Rodríguez
Scientific coordinator
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s Flow cytometry is a method, somewhat analogous to fluorescent microscopy, in which measurements are 

performed on cells in 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 fluorescence emitted by the cells is collected, 
filtered, digitized and sent to a computer for analysis. Practically all of the work done at the CABIMER flow 
cytometry facility 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. Another service at CABIMER 
of the flow cytometry facility is cell sorting, in which the 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.

Dr. María José Quintero
Techinician

Dr. Abelardo López
Scientific Coordinator
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Biological Resources

Scientific Core Facilities

The CABIMER Biological Resources Facility has been designed to keep mice under specific pathogen free 
(SPF) conditions according to European standards. Opening of this new core facility is expected in late 2009. 
The facility includes two main areas for housing mice, quarantine and SPF, with a total capacity of 6000 
mice housed in modern autoventilated microisolators. In addition, there will be also room to keep up to 1000 
mice in a conventional area. The experimental area in SPF comprises the transgenic unit and two laboratories 
which will allow for both, the generation of transgenic mice and the application of regulated procedures. The 
Facility also manages a laboratory containing a tissue culture room in a conventional area.

Monica Cadenas
Technician 

Flora Guerrero
Technician

Miriam González
Technician

Dr. Luis Sánchez
Scientific coordinator
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Dr. Itziar L. Ochotorena
Qualified Person

David Rodríguez
Technician

Patricia Gálvez
Technician 

Victoria Jiménez
Technician

Miriam Punzano
Technician

Maria Bermejo
Technician

The GMP facility is an specialized area solemnly dedicated to pharmaceutical grade cell production. The area 
has been designed following all the international 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 tho-
roughly to define and validate all medical indications and procedures along the cellular production.

The facility has been inspected and accredited by the Spanish Medical Agency for the production of investi-
gational cell based products for clinical trials.

The unit collaborates with hospital and other institutions in the designed, management and procedure of 
the clinical trial. During the year 2008 the Unit has been involved in a clinical trial with Hospital Macarena 
treating diabetic patients with chronic ischemia in the lower extremities (diabetic feet) with mononucleated 
cells. In 2009 the unit will carry out another clinical trial involving mesenchymal stem cells.

GMP
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General Core Services

Management
Shomi Bhattacharya
Director
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Margarita Huelva
Executive Assistant
Berta Ferrer
Executive Assistant
Sonia Macías
Administration Assistant 

IT Service Department
Arturo Fernández
IT-Service Assistant

Accounting/Controlling
Carmen Ramos
Accounting/ Clerk
Inmaculada Uclés
Accounting Assistant

Purchaising/Claiming Department
Francisco J. Dorantes
Purchaising Clerk
Isabel Viejo
Purchaising and Claiming Assistant
Mª Graci Rosendo
Purchaising and Claiming Assistant

Human Resources Department
Irene González
Personnel Assistant
Raquel Espejo
Personnel Assistant

Scientic General Services
RADIOACTIVITy AnD BIOLOGICAL
AnD CHEMICAL SECURITy
Carlos Collados
Technician
Juan Carlos Ostos
Technician

MEDIA AnD WASHInG KITCHEn
María José Figueroa
Technician
Cindi Cruz
Technician

Departmental Technicians
Mª Dolores Marín
Cell Signalling
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Publications

Publications 2008

‘A novel class of mRNA-containing cytoplasmic granules are produced 
in response to UV-irradiation’
Gaillard H., Aguilera A. 2008
nov. Mol. Biol. Cell. 19(11):4980-92

‘A reduction in RNA polymerase II initiation rate suppresses hyper-
recombination and transcription-elongation impairment of THO 
mutants’
Jimeno S., García-Rubio M., Luna R., Aguilera A. 2008
Mol. Genet. Genomics 80(4):327-36

‘The PHD domain of plant PIAS proteins mediates sumoylation of 
bromodomain GTE proteins’
Garcia-Dominguez M, March-Diaz R, Reyes JC. 2008
J. Biol. Chem. 1;283(31):21469-77

‘Cell therapy for diabetes mellitus: an opportunity for stem cells?’
Soria B., Bedoya F.J., Tejedo J.R., Hmadcha A., Ruiz-Salmerón R.,
Lim S., Martin F. 2008
Cells Tissues Organs. 188(1-2):70-7

‘Genome instability: a mechanistic view of its causes and 
consequences’
Aguilera A., Gómez-González B. 2008
nat. Rev. Genet. 9(3):204-17. Review

‘Different physiological relevance of yeast THO/TREX subunits in gene 
expression and genome integrity’
García-Rubio M., Chávez S., Huertas P., Tous C., Jimeno S., Luna R., 
Aguilera A. 2008
Mol. Genet. Genomics 279(2):123-32

‘Cell fusion contributes to pericyte formation after stroke’
Piquer-Gil, M., García-Verdugo, J.M., Zipancic, I., Sánchez, M.J., 
Alvarez-Dolado M., J. Cereb. 2008
Blood Flow & Met. 29(3):480-5

‘Proliferative potential after DNA damage and non-homologous end 
joining are affected by loss of securin’
Juan A. Bernal, Marta Roche, Cristina Méndez-Vidal, Agueda Espina, 
María Tortolero and José A. Pintor Toro. 2008
Cell Death Differ. 15(1):202-12
   
‘The THP1-SAC3-SUS1-CDC31 complex works in transcription 
elongation-mRNA export preventing RNA-mediated genome instability’ 
González-Aguilera C., Tous C., Gómez-González B., Huertas P., Luna 
R., Aguilera A. 2008
Mol. Biol. Cell 19(10):4310-8

Publications 2007

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

‘A new connection of mRNP biogenesis and export with
transcription-coupled repair’
H.Gaillard, R.E. Wellinger, A. Aguilera. 2007
nucleic Acids Res. 35: 3893-3906

‘Different genetic requirements for repair of replication-born
double-strand breaks by sister-chromatid recombination and
break-induced replication’
Cortés-Ledesma F., Tous C. y Aguilera A. 2007
nucleic Acids Res. 35: 6560-6570 

 
‘SEF, a New Protein Required for Flowering Repression in Arabidopsis, 
Interacts with PIE1 and ARP6’
R. March-Díaz, M. García-Domínguez, F.J. Florencio and J. C. Reyes. 
2007. Plant. Physiol. 143:893-901

‘A nucleosome interaction module is required for normal function of 
Arabidopsis thaliana brahma’
S. Farrona, L. Hurtado and J.C. Reyes. 2007
J. Mol. Biol. 373:240-250

‘A new connection between mRNA biogenesis and export with 
transcription-coupled repair’ 
Gaillard H., Wellinger, R.E. and A. Aguilera. 2007
nucleic Acids. Res. 35(12):3893-906

‘Nitric oxide mediates the survival action of IGF-1 and insulin in 
pancreatic beta cells’
Cahuana G.M., Tejedo J.R., Hmadcha A., Ramírez R., Cuesta A.L., 
Soria B., Martin F., Bedoya F.J. 2007
Cell Signal 20(2):301-310

‘Software for simulating calcium–triggered exocytptic processes’ 
Segura J., Gil A., Carrera G., Soria B. 2007
Am. J. Physiol. Cell Physiol. 292(2): C749-C755

Co
m

m
un

ic
at

io
n 

an
d 

Di
ffu

si
on



51

‘Statins activate a mitochondria-operated pathway of apoptosis in 
breast tumor cells by a mechanism regulated by ErbB2 and dependent 
on the prenylation of proteins’
Herrero-Martin G., López-Rivas A. 2008
FEBS Lett. 23;582(17):2589-94

‘Roscovitine sensitizes breast cancer cells to TRAIL-induced apoptosis 
through a pleiotropic mechanism’
Ortíz-Ferrón G., Yerbes R., Eramo A., López-Pérez A.I., De Maria R., 
López-Rivas A. 2008
Cell Res. 18(6):664-76

‘Biogenesis of mRNPs: integrating different processes in the eukaryotic 
nucleus’
Luna R., Gaillard H., González-Aguilera C, Aguilera A. 2008 
Chromosoma 117(4):319-31

‘Dicoumarol downregulates human PTTG1/Securin mRNA expression 
through inhibition of Hsp90’
Agustín Hernández, Guillermo López-Lluch, Juan A. Bernal, Plácido 
Navas and José A. Pintor-Toro. 2008
Mol. Cancer Ther. 7(3):474-482
 
‘UV-induced degradation of securin is mediated by SKP1/CUL1/bTrCP 
E3 ubiquitin ligase’
M. Cristina Limón Mortés, Mar Mora Santos, Águeda Espina, José 
A. Pintor Toro, Antonio López Román, María Tortolero, and Francisco 
Romero. 2008
J. Cell Sci. 121: 1825-1831

‘The PHD and the SP-RING domain are required for AtSIZ-mediated 
SUMOylation of the bromodomain protein GTE3’
M. García Domínguez, R. March Díaz and J.C. Reyes. 2008
J. Biol. Chem. 283:21469-21477

‘The Arabidopsis BRAHMA chromatin remodelling ATPase is involved in 
direct repression of embryonic traits in leaves’
Xurong Tang, Anfu Hou, Mohan Babu, Vi Nguyen, Lidia Hurtado, Qing 
Lu, Jose C. Reyes, Aiming Wang, Wilfred A. Keller, John J. Harada, 
Edward W.T. Tsang, and Yuhai Cui. 2008
Plant Physiol. 147: 1143-1157

‘Histone h2a.z and homologs of components of the SWR1 complex 
control immunity in Arabidopsis’
R. Marxh Díaz, M. García-Domínguez, J. Lozano Juste, J. León, F.J. 
Florencio and J.C. Reyes. 2008
Plant Journal 53:475-487

‘Taurine supplementation modulates glucose homeostasis and islet 
function’
Carneiro E.M., Latorraca M.Q., Araujo E., Beltrá M., Oliveras M.J., 
Navarro M., Berná G., Bedoya F.J., Velloso L.A., Soria B., Martín F. 
2008. J. nur. Biochem. 20(7):503-511

‘Gap junctional intercellular communication is required to maintain 
embryonic stem cells in a non-differentiated and proliferative state’ 
Todorova M.G., Soria B., Quesada I. 2008
J. Cell Physiol. 214(2):354-362

‘The role of the cytoskeleton in the structure and function of the Golgi 
apparatus. In The Golgi apparatus. State of the art 110 years after 
Camilo Golgi’s discovery In The Golgi apparatus’
G. Egea and Rios R.M. 2008
Springer-Verlag 270-299

‘Cancer genes hypermethylated in human embryonic stem cells’. 
Calvanese V., Horrillo A., Hmadcha A., Suarez Álvarez B., Fernández 
A.F., Lara E., Casado S., Menéndez P., Bueno C., Garcia Castro J., 
Rubio R., Lapunzina P., Alaminos M., Borghese L., Terstegge S., 
Harrison N.J., Moore H.D., Brüstle O., López Larrea C., Andrews P.W., 
Soria B., Esteller M., Fraga M.F. 2008
PLoS OnE 29;3(9):e3294

‘Toward cell-based therapy of type I diabetes’. Kabelitz D., Geissler 
E.K., Soria B., Shroeder I.S., Fändrich F., Chatenoud L. 2008
Trends Inmunol 29(2):68-74

‘Nicotinamide induces differentiation of embryonic stem cells into 
insulin-secreting cells’
Vaca P., Berná G., Araujo R., Carneiro E.M., Bedoya F.J., Soria B., 
Martín F. 2008
Exp. Cell Res. 10;314(5):969-74
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Seminar Speakers

‘The competitive nature of cell’ 
Dr. Eduardo Moreno
CNIO. Madrid

 11.01.07

‘Bioengineering of pancreatic islets’
Various Speakers

 11.01.07
12.01.07

‘The function of hox genes: what´s new?’
Dr. Moisés Mallo
Instituto Gulbenkian de Ciência. Lisboa, Portugal

 18.01.07

‘Genome maintenance in the context of chromatin’
Dr. Oscar Fernández Capelillo
CNIO. Madrid

 15.03.07

‘Unveiling genes responsible for reprogramming 
during preimplantation development’
Dr. José Cibelli 

Michigan University. Michigan, USA

 12.04.07

‘Endocytic trafficking during morfogenetic 
signaling’
Dr. Marcos González Gaitán

Department Molecular Cell Biology and Genetics

Max Planck Institute. Munich, Germany

 12.04.07

‘AID induced chromosome translocations, the dark 
side of antibody diversification’
Dr. Almudena Ramiro
CNIO. Madrid

 13.04.07

‘Utilización de las células progenitoras
multipotentes adultas (MAPCs)’ 
Dr. Miguel Barajas

Clínica Universitaria de Navarra, Pamplona

 03.05.07

‘The therapeutic potential of neural stem cells in 
CnS inflammatory demyelination’ 
Dr. Stefano Pluchino 

Department Neuroscience

San Raffaele Hospital. Milan, Italy

 04.05.07

‘Caveolina-1 en migración celular’ 
Dr. Miguel Angel del Pozo 

CNIC. Madrid

January 2007

‘Role of smad, forkhead and paired-box pathways’ 
Dr. Pilar Santisteban

Instituto de Investigaciones Biomédicas, CSIC. Madrid

‘Mouse neuromuscular mutants: roduction, 
analysis and molecularmechanism’ 
Dr. Gonzalo Blanco

MRC Mammalian Genetics Unit. Harwell, UK

 10.05.07

 24.05/07

 31.05.07

‘Synaptic vesicle trafficking and 
neurodegeneration in transgenic mice’
Dr. Rafael Fernández Chacón 

Facultad de Medicina, Universidad de Sevilla. Sevilla

 06.06.07

‘Cell shape and cell division’
Dr. Michel Bornens

CNRS, Institute Curie. Paris, France

 14.06.07

‘Análisis funcional de dominios de expresión en 
genomas de mamíferos’
Dr. Lluis Montoliú

Centro Nacional de Biotecnología, CSIC. Madrid

 19.07.07

June 2007

July 2007

‘Extrinsic noise in mammalian gene expression’
Dr. Francisco J. Iborra

The Weatherall Institute of Molecular Medicine

University of Oxford. Oxford, UK

 11.01.08

‘Peripheral but yet essential: identification Of. 
novel nuclear envelope proteins’ 
Dr. Peter Askjaer

Centro Andaluz de Biología del Desarrollo, CSIC,

Universidad Pablo de Olavide. Sevilla

 18.01.08

‘Pronounced catecholaminergic neuronal death 
alter condicional deletion Of. GDnF in adult brain’ 
Dr. Alberto Pascual

Instituto de Biomedicina de Sevilla, Hospital Universitario Virgen del 

Rocío. Sevilla

 25.01.08

January 2008

March 2007

April 2007

May 2007
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‘Transcriptional cofactors and locus specificity:
the case of Drosophila ADA3’
Dr. Alberto Ferrús

Instituto Cajal, CSIC. Madrid

 08.02.08

‘PARP-1: A novel target of inflammation 
and carcicogenesis’
Dr. F. Javier Olivier

Instituto de Parasitología y Biomedicina, CSIC. Granada

 15.02.08

‘Vitamin D, Snail 1, Wnt and colon Cancer’
Dr. Alberto Muñoz

Instituto de Investigaciones Biomédicas, CSIC. Madrid

 22.02.08

‘Transport and local translation Of. dendritic 
mRnAs in neuronal pathologies’
Dr. Maria Luz Montesinos

Facultad de Medicina, Universidad de Sevilla. Sevilla

 27.02.08

February 2008

‘DnA-protein Interactions from the new worl: 
A tale of elephants and snakes’
Dr. Richard L. Karpel

University of Maryland, Baltimore Country. USA

 05.03.08

‘CDK regulation and genomic stability in eukaryotic 
cells’
Dr. Arturo Calzada

C. de Investigación del Cáncer, U. de Salamanca, CSIC. Salamanca

 14.03.08

‘Transcriptional control Of. mesoderm and 
endoderm development by GATA4’
Dr. Anabel Rojas

Andalusian Molecular Biology and Regenerative Medicine 

(CABIMER) Sevilla

 26.03.08

‘Transcription-associated recombination in 
mammalian cells’
Dr. Thomas Helleday

Institute of Cancer Studies, Medical School U. of Sheffield. Sheffield, UK

 07.03.08

March 2008

‘Vertebrate limb development: from tip to toe
and beyond’
Dr. Juan José Sanz Ezquerro

CNIC. Madrid

 02.04.08

April 2008

‘Polycomb complexes in regulation Of. cell fate
and cell proliferation’
Dr. Miguel Vidal

Centro de Investigaciones Biológicas, CSIC. Madrid

 04.04.08

‘Understanding multiple esclerosis pathological 
autoimmunity by antigenmicroarray informatics: 
new targetfor therapeutic immunomodulation’ 
Dr. Francisco Javier Quintana

Centre for Neurologic Diseases, Harvard Medical School

Boston, USA

 22.04.08

‘Rad5l-overexpression effects on geneticinstability’
Dr. Hannah Klein

New York University Medical Centre. New York, USA

 30.04.08

‘not only for sex: estradiol as a neuroprotective 
factor’ 
Dr. Luis M. García-Segura 

Instituto Cajal, CSIC. Madrid

 09.05.08

‘Cellular programs of alternative splicing regulation’
Dr. Juan Valcárcel

Centre de Regulació Genómica. Barcelona

 16.05.08

‘Pro-angiogenic signalling by prostanoids in 
vascular endothelium: Role Of. Cicloxigeneases 
and TGF Beta’
Dr. Juan Miguel Redondo

CNIC. Madrid

 25.04.08  

May 2008

‘The biogenesis of transport carriers and the Golgi 
apparatus’
Dr. Vivek Malhotra

Centre de Regulació Genómica. Barcelona

 06.06.08

‘Protein aggregation: a nanotech study approach 
of a disease-causing phenomenon’ 
Dr. Toumas Knowies

Cavendish Laboratory and Centre for Nanoscience

University of Cambridge. Cambridge, UK

 09.06.08

June 2008
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Seminar Speakers

‘Stem cell based replacement therapies for 
Parkison diseases’
Dr. Rosario Sánchez Pernaute

Laboratorio de Células Madres Neuronales y Neuroreparación

Fundación INBIOMED. San Sebastián

 04.11.08

‘Using embryonic stem cells to study neural 
development’ 
Dr. Yves Barde

Biozentrum University of Basel. Basel, Switzerland

 12.12.8

‘DnA replication control and genome instability
in budding yeast’
Prof. John F. Diffley

Cancer Research UK

London Research Institute. South Mimms, UK

 07.11.08

‘Signal transduction by p38 MAPK’
Dr. Angel Nebrada

CNIO. Madrid

 21.11.08

‘Generation of asymmetry in men signalling’
Dr. Fernando Monje Casas

Massachusetts Institute of Technology. Cambridge, USA

Present address (CABIMER)

 18.09.08

‘Prediction of small-molecule protein interactions’
Dr. Rafael Najmanovich

European Bioinformatics Institute European Molecular Biology 

Laboratory Cambridge. UK

 02.10.08

‘Converging splicing connections in
apoptosis and cancer’
Prof. Benoit Chabot

Université de Sherbrooke. Québec, Canada

 10.10.08

‘Gene punctuation in eukaryotes’
Prof. Nick J. Proudfoot

University of Oxford. Oxford, UK

 17.10.08

‘Molecular genetics of retinal degeneration’
Dr. Shomi Bhattacharya

Andalusian Molecular Biology and Regenerative Medicine 

(CABIMER). Sevilla

 20.10.08

‘Causes and consequences of aneuploidy’ 
Prof. Angelica Amon

Massachusetts Institute of Technology. Cambridge, USA

 29.10.08

September 2008

October 2008

November 2008

December 2008

Co
m

m
un

ic
at

io
n 

an
d 

Di
ffu

si
on





56

Patents and Events

PATENTS

•  Inventors (p.o. signature): José A. Pintor Toro, Miguel A. 
Moreno Mateos, Iván Valle Rosado

 Title: ‘Methods and kits to generate transcriptoma-specific 
siRNAs libraries by convergent transcription’

 Application number: P200703258
 Priority Country: Spain
 Countries to which has been extended: AT, BE, BG, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, BR, HR, HU, IE, IS, IT, LI, LT, LU, 
LV, MC, MK, MT, NL, NO, PL, PT, RO,SE, SI, SK, TR

 Company/s That is/n operator:
    NewBiotechnic S.A. - CSIC

•  Inventors (p.o. signature): D. Pozo, R. Fdez. Monstesinos, 
J.A. Mejias, P. Castillo, P. Zardenko, p.p. Garcia Luna, C. Caro,

    M. Delgado, E. Gonzalez Rey 
 Title: ‘Metal Nanoparticles functionalized with the neuropeptide 

VIP and preparation procedure’
 Countries to which has been extended:
 All the states, excluding USA
 Application number: P200800451. January, 31st, 2008
 PCT/ES2009/000043. January 28th, 2009

•  Inventors (p.o. signature): D. Pozo, R. Fdez. Monstesinos, 
    J.L. Herrera, J.A. Mejias, Romero, P. Castillo, P. Zardenko, p.p 

Garcia Luna 
 Title: ‘Use of nobel metal nanoparticles as immunomodulators 

and immunomodulatory composition’
 Countries to which has been extended:
 All the states, excluding USA
 Application number: P200802831. October 2nd, 2008
 PCT Extension submitted 

•  Inventors (p.o. signature): José A. Pintor Toro, Miguel A. 
Moreno Mateos

 Title: ‘Methods and kits to generate miRNA  and small RNA-
expressing vectors, and its application to develop lentiviral 
expression libraries’

 Application number: 09382003.3-1212
 Priority Country: Spain
 Countries to which has been extended: AT, BE, BG, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, BR, HR, HU, IE, IS, IT, LI, LT, LU, 
LV, MC, MK, MT, NL, NO, PL, PT, RO,SE, SI, SK, TR

 Company/s That is/n operator: NewBiotechnic S.A. - CSIC

EVENTS 
II Meeting of Consolider Program ‘Genomic Instability’ (InESGEn) 
Celebrated from 5th to 7th November in CABIMER
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Scientific Advisory Board

Professor Roland Kanaar

ERASMUS Medical Center
Rotterdam (The Netherlands)
Molecular Biology

Professor Tony Kourazides

The Gurdon Institute
Tennis Court Road. Cambridge (UK)
Cancer Research

Professor Pier Paolo Di Fiore

Medical School of the 
University of Milan (Italy)
Oncology Research

Dr. Douglas R Green

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

Dr. Francisco Sánchez-Madrid

Fundación CNIC Carlos III 
Madrid (Spain)
Inmulogy Research

Professor Iqbal Ahmad

Nebraska Medical Center 
Omaha (USA)
Ophthalmology & Visual Sciences

Com
m

ittee
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Where we are

Andalusian Center for
Molecular Biology and
Regenerative Medicine

Av. Americo Vespucio s/n
Edificio CABIMER
Parque Científico y
Tecnológico Cartuja 93
41092 Seville - SPAIN

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

Seville Map

Europe > Spain > Andalusia > Seville

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