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The Centro de Investigacion Biomédica en Red (CIBER) is a consortium depending on Instituto de Saluh
Carlos Il (Ministry of Economy and Competitiveness). CIBERDEM, CIBER de Diabetes y Enfermedades
Metabodlicas Asociadas (Diabetes and Associated Metabolic disorders) is formed by 30 research groups
located in different hospitals, universities and research centres throughout Spain.

CIBERDEM's primary objective is to promote research on diabetes and associated metabolic disorders by
identifying the genes making one more inclined to suffer said diseases and disorders and the environmental
factors contributing to their development, to clarify the molecular mechanisms involved in the impairment
of insulin secretion and signaling; to determine the molecular and cellular mechanisms of pancreatic beta
cell formation and destruction; to study strategies for replacing said cell mass; and to conduct research on
the signals linking obesity and diabetes. Research on the complications of diabetes and associated metabolic
disorders is also of special interest.

To meet its objectives, CIBERDEM seeks to generate an attractive framework for the incorporation of basic
and clinical research staff, as well as the development of biomedical platforms suitable for conducting
research of excellence in diabetes and associated metabolic disorders. In turn, CIBERDEM promotes
translational research, favoring the transfer of acquired diabetes knowledge to other disciplines, and vice

versa.

CIBERDEM'’s mission is to lead the research effort of excellence in diabetes and associated metabolic
disorders, and to speed up the translation of scientific results to clinical practice.

CIBERDEM conducted research activities relating to the following fields:
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* Type 1 Diabetes Mellitus. Autoimmunity.

e Type 2 Diabetes Mellitus. Insulin signaling and resistance.

* Genetics of Diabetes Mellitus.

* Diabetes Mellitus. Microvascular complications.

* Dyslipidemia, inflammation and endothelial dysfunction.

* Pancreatic islet dysfunction, destruction and regeneration.

* Diabetes and Obesity. Biological interferences between tissues.

* Diabetes and associated metabolic disorders. Glucotoxicity and lipotoxicity.

* Metabolic syndrome. Physiopathology and epidemiology.
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Research in CIBERDEM comprises four scientific programmes

Molecular and physiological Mechanisms promoting the
determinants of lifestyle in diabetes development of diabetes and its
and obesity. Population studies vascular complications. Associated
for genetic-epigenetic association co-morbidities. Strategies for
analysis in type 2 diabetes mellitus prevention and treatment

and related factors.

Impact of beta cell dysfunction and Use of biomedical approach
plasticity on diabetes. Development systems to develop personalized
of new treatment strategies. therapies for diabetes.

CIBERDEM's strategic lines of research are grouped into four categories:

e Transversal research projects
» Technological platforms, such as CIBERDEM Biobank and Metabolomics Platform.

* Research support activities, among which the “special actions”, aid packages so that CIBERDEM
groups can have access to cutting-edge technological services stand out.

» Training plan, such as organizing courses for CIBERDEM research community (pre-doctoral, etc.).

CIBERDEM'’s nature, purposes and operation are described in its By-laws published in the Boletin Oficial del
Estado (BOE) (Official State Journal) no. 42, February 18, 2011.
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RESEARCH GROUPS AND CONSORTIUM INSTITUTIONS
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Lead Researcher

N

ISCIT IP

NNONNE

Institution

Region

Universidad Complutense

1 Alvarez Escola, Carmen CB07/08/0013 de Madrid Madrid
Agencia Estatal Consejo Castilla

2 Balsinde Rodriguez, Jesus CB07/08/0004  Superior De Investigaciones Le6n y
Cientificas

3 Benito de las Heras, Manuel . CB07/08/0001  Universidad Complutense Madrid
de Madrid
Instituto de Investigacion del

4 Blanco Vaca, Francisco CB07/08/0016  Hospital de la Santa Cruzy San  Catalufa
Pablo

5 Blazquez Fernandez, Enrique CB07/08/0010 kjﬂr!;firjldad Complutense de Madrid

6  Bosch Tubert, Fatima CBO7/08/0037  Universidad Auténoma de Catalufia
Barcelona

7 Burks, Deborah CBO7/08/0043 ~ Fundacion Centrode S
Investigacién Principe Felipe Valenciana
Fundacion para la Investigacion

8 Carmena Rodriguez, Rafael CB07/08/0018 del Hospltal C|InICO‘ de la c .
Comunidad Valenciana Valenciana
(Fundacion INCLIVA)
Asociacién Instituto de

10 Castano Gonzalez, Luis CB07/08/0025 Investigaciéon Sanitaria de Pais Vasco
Biocruces
Fundacion Instituto de

11 Correig Blanchart, Francesc X. CB07/08/0014  Investigacién Sanitaria Pere Catalufa
Virgili
Instituto de Investigacion

32 Egido de los Rios, Jesus CB07/08/2007  Sanitaria - Fundacion Jiménez Madrid
Diaz

13 Escobar Morreale, Héctor F. CB07/08/0005  Servicio Madrilefio de Salud Madrid

14 Ferrer Marrades, Jorge CB07/08/0021 ln.St'tlftc.) de Invest|ga§:|.ones Catalufa
Biomédicas August Pi i Sunyer

15 Gomez Foix, Anna Maria CB07/08/0011 Universidad de Barcelona Cataluha

16 Gomis de Barbara, Ramon CB07/08/0009 ln.St'thto. de Invest|ga_C|‘ones Cataluna
Biomédicas August Pi i Sunyer
Fundacion privada Instituto

17 Guinovart Cirera, Joan Josep CB07/08/0045  de Recerca Biomédica (IRB- Cataluia
Barcelona)

19 Ibanez Toda, Lourdes CBO7/08/0044 ~ Fundacion para lalnvestigacion ) 0
y Docencia Sant Joan de Deu

21 Martin Bermudo, Francisco CB07/08/0006 Universidad Pablo de Olavide Andalucia
Agencia Estatal Consejo

22 Martinez Valverde, Angela Maria ~ CB07/08/0033  Superior De Investigaciones Madrid

Cientificas

6
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Group Lead Researcher ISCII IP Institution Region

Fundacion Instituto de

23 Masana Marin, Luis CB07/08/0028  Investigacion Sanitaria Pere Cataluna
Virgili

24 Montanya Mias, Eduard CB07/08/0022 Fundacion IDIBELL Cataluna

25 Nadal Navajas, Angel CB07/08/0002  Universidad Miguel Hernandez - .

Valenciana

12 Novials Sarda, Anna Maria CB07/08/2005  IMstituto de Investigaciones Cataluna
Biomédicas August Pi i Sunyer
Fundacion Publica Andaluza

9 Rojo Martinez, Gemma CBO7/08/0019 ~ Para laInvestigacion de Andalucia
Malaga en Biomedicina y Salud
(FIMABIS)

26 Serrano Rios, Manuel CB07/08/0030  Servicio Madrilefio de Salud Madrid
Fundacion Hospital Universitario

27 Simé Canonge, Rafael CB07/08/0024  Vall D'hebron - Institut De Cataluna
Recerca (VHIR)

. . Agencia Estatal Consejo
28 Va”‘?lo Fernandez de la Reguera, CB07/08/0029  Superior De Investigaciones Madrid
Mario L

Cientificas

29 Vazquez Carrera, Manuel CB07/08/0003  Universidad de Barcelona Cataluna
Fundacion Instituto de

30 Vendrell Ortega, Joan Josep CB07/08/0012  Investigacion Sanitaria Pere Catalufa
Virgili
Fundacion privada Instituto

31 Zorzano Olarte, Antonio CB07/08/0017  de Recerca Biomédica (IRB- Cataluna

Barcelona)

Territorial distribution of the research groups

Andalusia (2)
Comm. of Valencia (3)
Castile and Leon (1)

[ catalonia (48)
[ Madrid (29)
. Basque Country (1)

www.ciberdem.org
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Board of Trustees

The Board of Trustees is formed by three representatives from Instituto de Salud Carlos Il and one
representative from each of the Consortium Institutions. The Board of Trustees is chaired by the Director of
Instituto de Salud Carlos Ill, the General Manager of the consortium acting as Secretary of the Board.

Permanent Commission

The Permanent Commission is formed by the President of the Board of Trustees, or the appointed person,
the Scientific Director of the Consortium, the General Manager of said Consortium — acting as the Secretary
- and four members representative of the Consortium Institutions.

Scientific Director

In 2014, the Scientific Director was Dr. Luis Castafio. He was appointed as acting Scientific Director by
the CIBERDEM Permanent Commission and the appointment was ratified by the Board of Trustees on 18
December 2012.

Members of the CIBERDEM Scientific Management
* Scientific Director: Luis Castafio

¢ Scientific Sub-Director: Anna Novials

Steering Committee
In 2014, the members of the Steering Committee were:

Luis Castaino, Scientific Director and President of the Steering Committee
Anna Novials, Scientific Sub-Director and Programme 3 Coordinator
Rafael Carmena, Programme 1 Coordinator

Manuel Benito, Programme 2 Coordinator

Antonio Zorzano, Programme 4 Coordinator

Fatima Bosh, Teaching Programme Coordinator

Manuel Sanchez, CIBER General Manager

External Scientific Advisory Committee

The External Scientific Advisory Committee is formed by prominent individuals in the health sciences field
whose professional and scientific careers are in alignment with Consortium objectives. This Committee is
a scientific advisory body that performs annual evaluation of CIBERDEM’s activity and research groups. It
consists of a President appointed by the President of the Board of Trustees, and 4 members appointed by
the Board of Trustees.
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CIBERDEM'’s External Scientific Advisory Committee Members:
e President: Jose M. Ordovas, Universidad de Tufts, Boston (USA)

e Members: F.Xavier Pi-Sunyer, Universidad de Columbia, New York (USA), Decio Eizirik, Universidad
Libre, Bruselas (Bélgica), Antonio Vidal-Puig, Universidad de Cambridge, Cambridge (UK), Antonio
Vidal-Puig, Universidad de Cambridge, Cambridge (UK), Ele Ferrannini, Universidad de Pisa, Pisa (Italia)

Presidente: Jose M. Ordovas, Tufts University, Boston (USA)

Director, Nutrition and Genomics Laboratory, Human Nutrition Research Center on Aging (HNR-CA) at Tufts University, Boston
(Massachusetts) and Professor in Nutrition and Genetics, School of Medicine and Nutrition, Tufts University.

Mr. Jose M. Ordovas is a pioneer in research on the importance of diet and eating habits in relation to the genome. His work in
the genetic field of cardiovascular diseases led to his appointment as the Head of Genetic Studies of the well-known Framingham
Study. His articles have been published in the most prestigious journals with the greatest international impact on biomedical
research, such as The New England Journal of Medicine, Science, JAMA, The Lancet, etc. His career in this field has earned him
many awards, such as the Nutrition Science Award (2007) from the American Society for Nutrition, or the USDA Secretary’s
Honor Award (2006), the most important distinction awarded by the US Department of Agriculture (USDA), among others. In
2004, the Sociedad Espaiola de Arteriosclerosis named him an Honorary Member.

Member: F. Xavier Pi-Sunyer, Columbia University, New York (USA)

Professor of Medicine at Columbia University (New York). Chief of Endocrinology, Diabetes and Nutrition Department of St.
Luke's-Roosevelt Hospital Center and Director of the New York Obesity Research Center. He chaired the Committee of the Na-
tional Heart, Lung and Blood Institute, defining and designing new governmental guidelines for the prevention and treatment of
obesity. He also served as the President of the American Diabetes Association (ADA), the American Society for Clinical Nutrition
and the North American Association for the Study of Obesity, and as a member of various diabetes and obesity advisory commit-
tees. He has written over 300 international articles and a number of book chapters. He served as the Editor of the International
Journal of Obesity from 1994-2005 and as the Editor-in-Chief of Obesity Research from 1995-2000.

Member: Decio Eizirik, Université Libre, Brussels (Belgium)

Director, Experimental Medicine Laboratory, Université Libre, Brussels (ULB), Belgium. He has published over 220 articles in
international journals and received many awards including, most importantly, the Juvenile Diabetes Research Foundation Award
(JDRF), the Diabetes Care Research Award and the EASD/EIi Lilly Award. He is the coordinator of the Beta Cell Gene Expression
Bank and of several competitive European projects in the field of diabetes. He served as the Honorary Scientific Secretary of the
European Association for the Study of Diabetes (EASD) (2004-2007) and the Assistant Editor of the Diabetologia journal (1998-
2004). He is currently the member of the Scientific Committee for the National Programme of Diabetes Research in France. His
research interests focus on molecular mechanisms regulating beta cell apoptosis and the search for new approaches to prevent
progressive cell mass loss in diabetes.

Member: Antonio Vidal-Puig, University of Cambridge, Cambridge (UK)

M.D, PhD in Endocrinology. He completed his post-doctoral internship at Harvard and then lived out his research career there un-
til 1999 when he moved to the University of Cambridge. He is now the Associate Professor of Metabolic Medicine and Honorary
Consultant in Metabolic Medicine at the University of Cambridge. He is also the Assistant Director of the MRC-CORD Research
Centre for Obesity and Related Diseases of the University of Cambridge and Director of Wellcome Trust's Mouse Programme. His
areas of scientific interest include adipocyte biology, mitochondrial biology, lipotoxicity and genetically modified animal models.

Member: Ele Ferrannini, Universita degli Studi di Pisa, Pisa (Italia)

Professor of Internal Medicine, Universita degli Studi di Pisa, Chief of the Metabolic Medicine Unit of the CNR (National Research
Councdil), Instituto de Fisiologfa Clinica de Pisa, and Professor of Clinical Medicine, Diabetes Department, University de Texas,
USA. He has published over 400 original articles in the field of diabetes, metabolic medicine and hypertension. He is a member
of various scientific associations. His participation in the Executive Council of the European Association for the Study of Diabetes
(EASD) as the President (2004-2008) and his role as the Editor-in-Chief of Diabetologia (1994-1998), the official journal of the
EASD, must be given special mention. He now serves as the President of the European Group for the Study of Insulin Resistance.

Lines of research: insulin resistance and atherosclerosis, impact of oxidative stress and blood pressure on endothelial function,
autoimmunity in adult-onset diabetes, physiopathology of insulin secretion, impact of hyperinsulinemia on the nervous system,
pathogenesis of insulin resistance and hyperinsulinism in obesity, effect on weight loss; coronary atherosclerosis in diabetes,
atherosclerosis in diabetes.

www.ciberdem.org | 9
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CIBERDEM BUDGET

2014 BUDGET DRAFT

Concept

Research 2.102.719,95
Strategic Actions 663.654,57
Coordination 300.000,00
Metabolomics Platform 105.000,00
Biobank Platform 70.732,50
Teaching 55.925,60
TOTAL 3.298.032,62

Budget Distribution by concept
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Teaching (2%)

Biobank Platform (2%)
Metabolomics Platform (3%)
Coordination (9%)

Strategic Actions (20%)
Research (64%)
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PROGRAMME 1

Molecular a ysiological determinants of lifestff ein
. Population studies for genetic-epigenetic association
analysis in type 2 diabetes mellitus and related factors.

Objectives:

e Strategies for establishing nutritional guidelines in lifestyle studies and in diabetes/obesity
prevention.

e The impact of overnutrition, diabetes-obesity and malnutrition in energy homeostasis regulation in
the central nervous system.

e Body fat amount and distribution in childhood and predisposition to type 2 diabetes.
e Environment, genes and prevalence of diabetes mellitus in Spain. Di@bet.es study.

» Cooperative-population and database studies for genetic association analysis in type 2 diabetes
mellitus and related traits.

e Genetic and environmental factors of insulin resistance syndrome and its long-term complications
in Mediterranean immigrant populations.

e Characterization of low HDL syndrome in type 2 diabetes.

Coordinator: Dr. Rafael Carmena
Associated groups: 8

Lead Researcher Institution Region
Alvarez Escola, Carmen Universidad Complutense de Madrid Madrid
Blazquez Fernandez, Enrique  Universidad Complutense de Madrid Madrid
Carmena Rodriguez, Rafael Fund. Hospital Clinico Universitario de Valencia C. Valenciana
Casimiro-Soriguer Escofet, Fundacién Instituto Mediterraneo para el Avance de ’ .

. , . . L Andalucia
Federico José la Biotecnologia Sanitaria
>C<§\;ire6rlg Blanchar, Francesc Fund. Inst. d'Investigacio Sanitaria Pere Virgili Catalufia

Instituto de Investigaciones Biomédicas August Pi i

Novials Sarda, Anna M? Cataluna
sunyer )

Masana Marin, Luis Fund. Inst. d'Investigacié Sanitaria Pere Virgili Cataluna

Serrano Rios, Manuel Servicio Madrilefio de Salud Madrid

14 CIBERDEM » Annual report 2014



PROGRAMME 2

Mechanisms involved in the !
vascular complications. Assoc1ated co- morbldltles Strategies for
prevention and treatment.

Objectives:

* I|dentification of neurodegenerative mechanisms which promote the development of diabetic
retinopathy: the role of insulin signaling and apoptosis.

* Glycogen-induced dysfunctions in the pancreas and retina and the involvement thereof in the
etiopathogenesis of diabetes mellitus.

* Mechanisms of endothelial dysfunction in diabetes: the role of amylin and circulating endothelial
cells.

e The influence of insulin resistance and the compensatory response of the endocrine pancreas on
endothelial/vascular damage.

Coordinator: Dr. Manuel Benito
Associated groups: 9

Lead researcher Institution Region

Benito de las Heras, Manuel

, Universidad Complutense de Madrid Madrid
Roman .

Instituto de Investigacion del Hospital de la Santa
Cruz y San Pablo

Instituto de Investigaciones Biomédicas August Pi i
Sunyer

Blanco Vaca, Francisco Cataluna

Gomis de Barbara, Ramoén Cataluna

Guinovart Cirera, Joan Josep Fundacié Privada Institut de Recerca Biomédica (IRB)  Catalufa

Martinez Valverde, Angela

Maria Consejo Superior de Investigaciones Cientificas Madrid

Masana Marin, Luis Fund. Institut d’'Investigacio Sanitaria Pere Virgili Catalufia
Simo Canonge, Rafael Fund. Instituto de Investigacién Vall D'hebron . Cataluna
Vendrell Ortega, Joan J. Fund. Institut d’Investigacié Sanitaria Pere Virgili ’ Catalufia

Instituto de Investigacién Sanitario Fundacion

Jiménez Diaz Madrid

Egido De los Rios, Jesus

www.ciberdem.org 15
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B
mp&ct o ta cell function and plast1c1ty on dla%etes.
Develbpm at ‘bf'/ngw treatment strategies.

Objectives:

e Recovery of functionally impaired metabolic tissues.
 Clinical, genetic and functional characterization of monogenic diabetes: from bench to bedside.

e Production of monoclonal antibodies which selectively react with cell-surface molecules in human
pancreatic beta cells.

e Comparative metabolomic analysis for detecting diabetes biomarkers.

Coordinator: Dra. Anna Novials
Associated groups: 10

Lead researcher

Institution

Region

Bosh Tubert, Fatima

Universidad Autdénoma de Barcelona

Cataluna

Burks, Deborah

Fund. Centro de Investigacion Principe Felipe

C. Valenciana

Fundacion Vasca de Innovacion e Investigacion

Castano Gonzalez, Luis o Pais Vasco
Sanitarias

Novials Sarda, Anna M? Instituto de Invest. Biomédicas August Pi i Sunyer Catalufa

Ferrer Marrades, Jorge Instituto de Invest. Biomédicas August Pi i Sunyer Cataluna

Gomis de Barbara, Ramoén Instituto de Invest. Biomédicas August Pi i Sunyer Catalufa

Martin Bermudo, Francisco Universidad Pablo de Olavide Andalucia

Montanya Mias, Eduard Fundacion IDIBELL Cataluna

Nadal Navajas, Angel

Universidad Miguel Hernandez

C. Valenciana

Vallejo Fernandez de la
Reguera, Mario

Consejo Superior de Investigaciones Cientificas

Madrid

16
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therapies for dlabetes.

Objectives:

» Determinants of insulin resistance and glucose tolerance disorders (including diabetes) in severely

obese individuals and their changes after bariatric surgery-induced weight loss.

* Adipose tissue-derived adult progenitor cells: the influence of clinical phenotype and fat depot
origin on their biological properties.

Coordinator: Dr. Antonio Zorzano

Associated groups: 10

Lead researcher

Institution

Region

Balsinde Rodriguez, Jesus

Consejo Superior de Investigaciones Cientificas

Castilla y Ledn

Escobar Morreale, Héctor

. Servicio Madrilefio de Salud Madrid
Francisco
Ferrer Marrades, Jorge Instituto de Investigaciones Biomédicas August Pi i Cataluria
Sunyer
Goémez Foix, Ana Maria Universitat de Barcelona Cataluna
Ibafiez Toda, Lourdes Fundaoon,para la Investigaciéon y Docencia Sant Catalufia
Joan de Déu
Montanya Mias, Eduard Fundacién IDIBELL Catalufa
o Fund. Instituto de Investigacion Vall D’hebron .
Simé Canonge, Rafael Cataluna
Vazquez Carrera, Manuel Universitat de Barcelona Catalufia
Vendrell Ortega, Joan J. Fund. Institut d’Investigacié Sanitaria Pere Virgili Catalufia
Zorzano Olarte, Antonio Fundacié Privada Institut de Recerca Biomedica (IRB) ~ Cataluia

www.ciberdem.org [ 17
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COMMUNICATION PROGRAMME J

s for this period:
CIBERDEM APPEARANCES IN THE MEDIA:

A\\\C

News Audience Economic assessment*
INTERNET 133 8137600 128.281 €
PRESS 21 3462000 81.542 €
total 154 11599600 209.823 €
NEWS AUDIENCE ASSESSMENT
O O
84% 88%

. Internet . Press

* Consists of the monetary value of each appearance in the media. Calculated according to the amount of
space taken up by the news in the media according to advertising fee.
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MOST OUTSTANDING APPEARANCES IN THE MEDIA:

Date

Headline / Subject addressed

Ciberdem

10/06/2014

Los azUcares ocultos, los mas perjudiciales para
las personas con diabetes

Observan por primera vez una conexion entre
higado y apetito

El Instituto de Investigacion Biomédica de Malaga
participa en un estudio de investigacién sobre la
leche de cabra

Identifican mutaciones genéticas del pancreas
asociadas a diabetes melitus 2

La terapia combinada precoz, clave en el control
de la hiperglucemia

El Gobierno reparte 9 millones entre un centenar
de investigaciones de la regioén

Buscan mecanismos comunes entre diabetes y
enfermedades neurodegenerativas

Identificada una posible diana para combatir la
pérdida de masa muscular

03/11/2014

El biélogo-gastrénomo Jorge Cuéllar elaborara 8
tapas inspiradas en 8 proyectos de investigacion
del CIBER

Researcher N°
mentioned of hits
Serafin Murillo 21
Joan Guinovart 19
Gemma Rojo 10
Lorenzo Pasquali 8
Estudio Di@bet.es 8
Luis Castano 7
JesUs Balsinde 7
5
Antonio Zorzano 4
4

Press clipping comprising all appearances in the press monthly can be consulted on the CIBER intranet.

SOCIAL MEDIA:

CIBERDEM has maintained its presence in Twitter (https:/twitter.com/ciberdem) as seen in the following

table:
January 2014 December 2014
Updates 725 870
Fo||ower5 ............................................................ c -
Klout (level of influence, values between 1 and 100) 2 42

www.ciberdem.org | 21
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Likewise, the CIBER news bulletin which includes content relating to CIBERDEM and the rest of the subject
areas was started mid 2014. The bulletin is sent bimonthly through the Mailchimp platform to a total of
4,240 subscribers. Three CIBER bulletins were issued and distributed in 2014. http://www.ciberisciii.es/
comunicacion/boletines

Semana de la Ciencia. Actividad: TapaConCiencia.

CIBERDEM participated in the “TapaConCiencia” dissemination activity during the Semana de la Ciencia of
Madrid with 250 participants. Eight research projects corresponding to CIBER subject areas were disclosed
in the activity. These research projects inspired Chef Jorge Cuellar to design 8 elaborate “tapas”.

Researcher Mariona Balfegd represented CIBERDEM in this activity in which she explained her research
in the Pilchardus Project “Is a sardine-rich diet beneficial for people with diabetes?” Her intervention was
accompanied by a “tapa” consisting of sardines marinated in citric juice with pear ali-oli prepared by the
chef.

The action raised great interest among the general public as well as among some mainstream media,
scientific and gastronomic specialists who interviewed the researchers participating in the activity.

ACTUALIDAD
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Jorge Cusllar prepard las propuestas

The CIBERDEM annual report was prepared in 2014. The reports are available on the web page in interactive
format (Flipbook) and in pdf, both in English and Spanish.

http://ciberdem.org/memoria.php
http://www.ciberisciii.es/comunicacion/memorias-anuales;

The CIBERDEM website was periodically updated to reflect the activity, publications and news of the centre
http://www.ciberdem.org. Likewise, the most noteworthy news and events were included in the web
page www.ciberisciii.es along with outstanding news and events from other CIBER subject areas.
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CIBERDEM PLATFORMS

-

RDEM Biobank

http://www.ciberdem.org/biobanco.php

The objective of the CIBERDEM Biobank is to make well characterised and standardised biological samples
of main metabolic disorders with a high added value available to the scientific community to promote,
facilitate and develop biomedical research according to the laws in force.

The CIBERDEM Biobank consists of CIBERDEM groups in the following centres:

* Hospital Clinic de Barcelona: Dr. Ramon Gomis y Dra. Anna Novials
e Hospital Joan XXIII: Dr. Joan Vendrell

e Hospital Sant Joan de Reus: Dr. Masana

e Hospital Josep Trueta: Dr. Fernandez-Real

e Hospital de Cruces: Dr. Luis Castafo

e Hospital Clinico de Madrid: Dr. Serrano-Rios

* Hospital Clinico de Valencia: Dr. Carmena

* Hospital Carlos Haya de Malaga: Dr. C. Soriguer

e Hospital de la Santa Creu i Sant Pau: Dr. Blanco-Vaca

Donorinformationisstored inthe BCGene computer platform. This application complies with the requirements
of Organic Law on Personal Data Protection 15/1999 and will be accessible from all participating nodes to
facilitate data entry by clinical teams.

In 2014, collaboration with the Red de Grupos de Estudios de la Diabetes en Atencién Primaria (GEDAPS) was
continued for collecting samples associated with the PREDAPS study relating to prediabetic patient follow-
up, the general objective being to determine the risk of diabetes and the risk of vascular complications in
prediabetic patients and identify the factors associated with these risks. It is a prospective study in which the
follow-up of a cohort of prediabetic subjects and another cohort of subjects without glucose metabolism
alterations is to be performed for 10 years. Male and female patients visiting primary healthcare centres who
are over 29 years old and less than 75 years old and sign the informed consent have started to be recruited
for that purpose.

Collection of blood samples from patients recruited for the Project was started through collaboration with
CIBERDEM in the last fiscal year in order to build a biorepository of serum, plasma and buffycoat samples
representative of the population affected by prediabetes. In 2014, samples were again collected from
patients included in the study which, due to the availability of clinical follow-up among donors, provides
a high added value to the collection, as donor samples in different phases of the disease can be analysed.

Additionally in 2014, basic collection of the biobank has been continued, incorporating new samples of the
main metabolic diseases.

The following tables show the summary of the samples stored in the Biobank facilities.
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In summary, a total of 522 samples were processed in 2014, generating a total of more than 4400 stored
aliquots. Likewise, a total of 1008 stored aliquots were assigned in the mentioned period for scientifically
and ethically approved research projects for CIBERDEM researchers.

Metabolomics Platforms

http://www.ciberdem.org/metabolomica.php

form

]
METABOLOMICS &

The Metabolomics Platform is a technological service platform created by the Universitat Rovira i Virgili
(hereinafter URV) and the CIBERDEM by means of a collaboration agreement.

The main objective of the Metabolomics Platform is to work as an integrated laboratory, i.e., as a
consultation point directly involved in metabolomics-related experiments proposed by the research groups.
Our collaborations start with defining the objectives, dimension and characteristics of both the sample
set and experiment designs. After that, the data is processed by our team and we are involved in the
interpretation of results, delivering robust, relevant and useful clinical conclusions for the different research
groups.

The equipment currently available in the field of NMR and LC/GC-MS allows large-scale measurements of
body fluids (for example, serum or urine, as well as tissues or biopsies from humans and/or animal models).

The use of advanced statistics, chemometrics, multivariate algorithms allows transforming a large dataset
into metabolic profiles, and ultimately into clinical information. Our goal is to introduce metabolomics
as a complementary research tool both for clinical diagnostics and for clarifying unknown mechanisms
associated with a specific disease.

The Metabolomics Platform particularly focuses on the needs of CIBERDEM and URV research groups.
However, its services and potential scientific collaborations are available to other CIBER groups and
biomedical research groups both in Spain and abroad.
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Currently the Platform has full access to the following analytical platforms:
e Nuclear Magnetic Resonance (NMR)

e 600 MHz Bruker Avance Il + cryoprobe + ScanJet.
e 500 MHz Bruker Avance Il + HR-MAS probe.

Mass Spectrometry (MS):
* 1LC-Q-TOF
° 21C-QoQ
* 1 GC-TOF
° 1GC-QqQ
* 1 GC-QTOF
e 1LTQ Orbitrap Velos Pro + ETD
e 1 MALDI-TOF/TOF

Global Results:

Concept 2012 2013 2014
Number of collaborations with CIBERDEM groups 11 11 6
Published articles 10 6 7

Publications 2014

Gowmez, J.; Brezves, J.; Maltol, R.; RopriGuez, M.A.; ViNaixa, M.; Salek, R.M.;Correig, X.; CaReLLas, N. Dolphin: a
tool for automatic targeted metabolite profiling using 1D and 2D 1H-NMR data. Analytical and Bioanalytical
Chemistry, 406 (30), pp. 7967-7976, 2014.

Saez, |.; DuraN, J.; Sinabinos, C.; BEeLTrRaN, A.; Yanes, O.; Tevy, MF; Martinez-Pons, C.; MitaAN, M.; GuiNovarT, JJ.
Neurons have an active glycogen metabolism that contributes to tolerance to hypoxia. J Cereb Blood Flow
Metab, 2014, Feb 26. doi: 10.1038/jcbfm.2014.33.

BrugNARrA, L.; Vinaixa, M.; MuriLLo, S.; Samino, S.; Ropricuez, M.A.; BeLTraN, A.; Lerin, C.; Davison, G.; CoRrrelG, X;
Noviats, A. Metabolomics approach for analyzing the effects of exercise in subjects with type 1 diabetes
mellitus (Note). Diabetes Technology & Therapeutics, 16-1, p. $95-S96, 2014.

ALoNso, A.; RobriGuez, M.A.; Vinaixa, M.; TorTosa, R.; Correlg, X.; JuuA, A.; MarsaL, S. Focus: A robust workflow
for one-dimensional NMR spectral analysis. Analytical Chemistry, 86-2, p.1160-1169, 2014.

Hanzu, F. A.; ViNaixa, M.; PapaGeorGiou, A.; Parrizas, M.; Correig, X.; DELGADO, S.; CARMONA, F.; SamiNo, S.; VIDAL,
J.; Gowmis, R. Obesity rather than regional fat depots marks the metabolomic pattern of adipose tissue: An
untargeted metabolomic approach. Obesity, 22 (3), P. 698-704, 2014.

Marcprique, R.; Ficueirepo, H.; EsTeBaN, Y.; ReBurrAT, S.; Hanzu, F.; ViNaixa, M.; Yanes, O.; CoRrrelg, X.; BARCELO-BATLLOR,
S.; Gasa, R.; Kalko, S.G.; Gowmis, R. . Integrative analysis reveals novel pathways mediating the interaction
between adipose tissue and pancreatic islets in obesity in rats. Diabetologia, 57-6, p. 1219-1231, 2014.

Book chapters:

BeLtraN, A.; SamiNO, S.; Yanes, O. Sample Preparation Methods for LC-MS-Based Global Aqueous Metabolite Profi-
ling. Daniel Raftery (ed.), 2014, Mass Spectrometry in Metabolomics: Methods and Protocols, Methods in Molecu-
lar Biology, vol. 1198. DOI 10.1007/978-1-4939-1258-2_5, © Springer Science+Business Media New York 2014.
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NATIONAL PROJECTS

Estudio di@bet.es Estudio di@bet.es
CIBERDEM PROJECT

http://www.ciberdem.org/estudio_diabetes.php

CIBERDEM GROUPS: Dr. Gemma Rojo, Dr. Rafael Carmena, Dr. Joan Vendrell, Dr. Luis Castafio, Dr. Manuel
Serrano Rios and Dr. Ramon Gomis.

The di@bet.es study is a project organised and managed by CIBERDEM as one of its strategic activities. The
field study and the phenotype library, serotype library and DNA library collection was developed in 2008-
2011, more than 30 researches throughout Spain had contributed to its development.

It is the first study conducted in Spain with the aim of studying the epidemiology of type 2 diabetes in
the entire national territory and has furthermore allowed knowing the prevalence of others risk factors
associated with diabetes such as obesity, arterial hypertension, hyperlipidemias or metabolic syndrome. It has
also allowed systematic collection of precise clinical, nutritional, sociological and sanitary habit information,
in addition to a serotype library and DNA library deposited in the CIBERDEM Biobank and is available to the
scientific community.

The first manuscript with the results of the main objectives was published in January 2012 (Diabetologia
(2012) 55:88-93). Currently, 17 articles have been published based on the transverse study data in the listed
journals and at least 6 others are in different editorial states. Derivative projects funded by AES 2011 are
starting to yield results.

The di@bet.es study is a collaborative project in which many groups have provided their experience to study
the variety of risk factors related to diabetes, making the results available to all other groups to facilitate the
study and integration.

The study on the incidence of diabetes in Spain that will be carried out through a coordinated project
funded by ISCIII (AES 2014) was designed in 2014:

* Sub-Project 1 PI14/00710, PI: Gemma Rojo Martinez: Incidence of type 2 diabetes in the di@
bet.es study: the role of fatty acids and VEGFB-regulated transport system in the development of
metabolic disorders.

* Sub-Project 2 PI14/01104, PI: Luis Castaino Gonzalez: Incidence of type 2 diabetes in Spain
(Northern Spain: Basque Country and Navarre). Prevalence of monogenic diabetes in Spain,
characteristics and clinical diagnosis.

e Sub-Project 3 PI14/00970, PI: Elias Delgado Alvarez: Determination of epigenetic markers
associated with the development of type 2 diabetes mellitus in the Spanish population

* Sub-Project 4 PI14/00874, PI: Felipe Javier Chaves Martinez (Carmena Group): Identification
of sequence variations and methylation-hydroxymethylation in the exome associated with the
development of type 2 diabetes.

* Sub-Project 5 PI14/00465, PI: Matilde Rodriguez Chacén (Vendrell Group): Identification and
characterisation of sTWEAK-regulated microRNas in the adipocyte and the role thereof in insulin
resistance-associated inflammatory response. Analysis of its usefulness as biomarkers in the Pizarra
and di@bet.es studies.

The di@bet.es study also intervenes in the integrated Project PIE14/00031 whose CIBER coordinator is
JM Mato: Understanding obesity (Ob), metabolic syndrome (MetS), type 2 diabetes (T2DM) and fatty liver
disease (FL): a multidisciplinary approach. Three CIBERDEM groups participating in this project (G Rojo, R
Carmena and R Gomis).
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Publications 2014

AMOR AJ, Masana L, SoriGUER F, Gopay A, CaLLe-Pascuat A, Gaztamsipe S, Rojo-MarTiNEZ G, VaLDEs S, Gomis R, ORTEGA
E; on behalf of Di@bet.es study group.

Estimating Cardiovascular Risk in Spain by the European Guidelines on Cardiovascular Disease Prevention
in Clinical Practice. Rev Esp Cardiol (Engl Ed). 2014 Nov 18. pii: S1885-5857(14)00360-0. doi: 10.1016/].
rec.2014.05.023. [Epub ahead of print] PubMed PMID: 25444376.

VaLpts S, MatpoNapo-AraQuUE C, GARcia-Torres F, Gobay A, BoscH-Cowmas A, Borbiw E, CaLte-Pascual A, CARMENA R,
Casamimana R, Castano L, Castell C, CatatA M, Delcapo E, FrancH J, Gazrameibe S, Girees J, Gomis R, GUTIERREZ G,
Lorez-ALsa A, MARTINEZ-LARRAD M, MENENDEZ E, MORA-PECES |, ORTEGA E, PAscual-ManicH G, SERRANO-RI0s M, URRUTIA
|, VAzqQuez JA, VENDRELL J, SoRIGUER F, Rojo-MAaRTiNEZ G.

Ambient temperature and prevalence of obesity in the Spanish population: The Di@bet.es study. Obesity
(Silver Spring). 2014 Nov;22(11):2328-32. doi: 10.1002/0by.20866. Epub 2014 Aug 13. PubMed PMID:
25124468.

GuTIERrReZ-Repiso C, SoriGUER F, Roio-MarTiNEz G, GARcia-FUENTES E, VALDEs S, Gobay A, CaLle-Pascual A, Lopez-ALsa
A, Castell C, Menenpez E, Boroiu E, Detgapo E, Ortega E, Pascuat-ManicH G, UrruTia |, MoRra-Peces |, VENDRELL J,
VAzqQuez JA, FrancH J, GIrees J, Castato L, SErraNo-Rios M, MARTINEZ-LARRAD MIT, CaTALA M, CarRMENA R, Gowmis R,
Casamimana R, GAzTAMBIDE S.

Variable patterns of obesity and cardiometabolic phenotypes and their association with lifestyle factors in the
Di@bet.es study. Nutr Metab Cardiovasc Dis. 2014 Sep;24(9):947-55. doi: 10.1016/j.numecd.2014.04.019.
Epub 2014 Jun 9. PubMed PMID: 24984822.

Rojo-MarTiNEZ G, Maymo-Masip E, Ropricuez MM, Sorano E, Gobay A, SoriGuer F, Vawbes S, CHaves FJ, DeLcapo E,
CoLomo N, HerNANDEZ P, VENDRELL J, CHACON MR.

Serum sCD163 levels are associated with type 2 diabetes mellitus and are influenced by coffee and wine
consumption: results of the Di@bet.es study. PLoS One. 2014 Jun 30;9(6):e101250. doi: 10.1371/journal.
pone.0101250. eCollection 2014. PubMed PMID: 24978196; PubMed Central PMCID: PMC4076325.

VALDES S, GARCIA-TORRES F, MaLDONADO-ARAQUE C, Gobay A, CaLLE-PascuaL A, SoriGUeR F, Castato L, CatalA M, Gowmis
R, Roso-MarTiNEz G; DI@BET.ES STUDY GROUP.

Prevalence of obesity, diabetes and other cardiovascular risk factors in Andalusia (southern Spain). Compa-
rison with national prevalence data. The Di@bet.es study. Rev Esp Cardiol (Engl Ed). 2014 Jun;67(6):442-8.
doi: 10.1016/j.rec.2013.09.029. Epub 2014 Feb 26. PubMed PMID: 24863592.

SoriGUEr F, CoLomo N, VaLpEs S, Gopay A, Rusio-MARTIN E, Esteva |, CastaNo L, Ruiz be Abana MS, Morcito S, CALLE A,
GARcia-FuenTes E, Catalh M, Gurigrrez-Repiso C, Detgapo E, Gomis R, OrTeGA E, Roso-MarTinez G. Modifications of
the homeostasis model assessment of insulin resistance index with age. Acta Diabetol. 2014 Dec;51(6):917-
25. doi: 10.1007/500592-013-0523-5. Epub 2014 Apr 1. PubMed PMID: 24687694,

MaRTINEZ-HERVAS S, CARMENA R, Ascaso JF, ReaL JT, Masana L, CATALA M, VENDRELL J, VAzQUEz JA, VALDES S, URRUTIA |,
SORIGUER F, SERRANO-RI0s M, Roso-MarTiNEZ G, PascuaL-ManicH G, ORTEGA E, Mora-Peces |, MEeNENDEZ E, MARTINEZ-
LarRrRaD MT, Lopez-Alea A, Gomis R, Gopay A, Girses J, Gaztamsipe S, FrancH J, Detgapo E, Castert C, CasTano L,
Casamimana R, Calte-Pascual A, Boroiu E. Prevalence of plasma lipid abnormalities and its association with
glucose metabolism in Spain: the di@bet.es study. Clin Investig Arterioscler. 2014 May-Jun;26(3):107-14.
doi: 10.1016/j.arteri.2013.12.001. Epub 2014 Jan 23. PubMed PMID: 24461346.
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Pilchardus Study
PROJECT CIBERDEM
Status: Development

PILCHARDUS is a clinical research project that aims to test the hypothesis that a sardine-rich diet can
improve metabolic control in patients with type 2 diabetes mellitus.

CIBERDEM s the driving force behind this multicenter study with the participation of Hospital Clinic de
Barcelona as the coordinator and Hospital de la Vall d’'Hebrén de Barcelona and Hospital Carlos Haya de
Malaga as associated centres.

GROUPS INVOLVED: R. Gomis (coordinator), R. Simo, F. Soriguer, A. Novials and X. Correig (Metabolomics
Platform).

The objectives of the study are to evaluate the effects of a sardine-rich diet on blood glucose control,
inflammation markers, blood pressure, lipid metabolism and intestinal microbiota in patients with recently
diagnosed type 2 diabetes or patients not undergoing pharmacological treatment.

Sixty-two patients will be included in the study. They will be randomly divided into two groups: the
intervention group (sardine diet) and the control group (normal diet). The diet consists of replacing part
of the daily protein intake with 100 g of sardines, 5 times a week for 6 months. Canned sardines or
sardines processed in other ways are supplied. The Galician fish-canning company, Cerqueira, collaborated
by providing all the canned sardines required for the study free of charge, and the food research centre,
Fundacién Alicia, led by Chef Ferran Adria, designed sardine-based products to provide patients with a wide
gastronomic variety of sardine-based meals and to prevent monotonous diets.
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Medigene Study .
EUROPEAN PROJECT e T iR
* * L
Status: Development * * ¥
«on  NEDIENE

Website: http://www.medigene-fp7.eu/

The MEDIGENE Study is a study on the genetic and environmental factors influencing insulin resistance
syndrome in Mediterranean immigrant populations. It is a 4-year collaborative project between CIBERDEM
and other European institutions. It is subsidized by the European Commission under its FP7-Health-2011-
two-stage framework programme with project number 279171 and coordinated by Dr. Florin Grigorescu of
the Universite Montpellier |, France.

The project began in the year 2012 and will be concluded at the end of 2015. The total budget for the
4-year project is 371,644.00€ distributed as follows:

EU (75%) CIBERDEM (25%) PROJECT TOTAL

STAFF 78.386,25 € 26.128,75 € 104.515,00 €
DIRECT COSTS 95.821,87 € 31.940,62 € 127.762,50 €
INDIRECT COSTS 104.524,87 € 34.841,62 € 139.366,50 €
TOTAL 278.733,00 € 92.911,00 € 371.644,00 €

Cost distribution

The principal investigator of the project in CIBERDEM is Dr. Ramon Gomis, and his group is involved in several
work packages and has several deliverables throughout its participation. There will be a very significant
contribution in the project by the CIBERDEM Biobank and by other groups of the consortium such as the
group of Dr. Luis Castano.

In 2014, work has begun on WP5 “Epidemiological studies in immigrant population in host countries and
obtaining new DNA samples” and work continued to be done on WP2 “Ancient DNA Studies in Tarragona”
of the project.

The work on WP5 consisted of contacting different healthcare centres to identify the different immigrant
communities from Morocco, Tunisia and Romania which can participate in the study. A team formed by a
dietician (Mariona Balfegd) and an endocrinologist (Gloria Aranda) was sent for carrying out medical visit
and nutritional survey so that they can then extract blood samples and thus obtain the DNA which has been
processed by CIBERDEM researchers (Hugo Alves and Laura Brugnara). In 2014, about 140 samples were
obtained and the study is expected to be continued in 2015.

The work of CIBERDEM on WP2 had continued to a lesser extent in 2014 and consisted of determining
the genetics of ancient Roman populations in Tarragona and comparing it to modern populations of
Catalonia and Italy as evidence of historical migrations and determining the prevalence of allelic variants.
Various archaeological remains, primarily teeth, have been identified in collaboration with the Institut
Catala d’Arqueologia Classica (ICAC) of Tarragona, for obtaining ancient DNA samples. The extraction and
amplification of DNA from dental samples have concluded in 2014.
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DIATRAIN Project

The DIAbetes Trans-national Research Advancement for INvestigators (DIATRAIN) is an institutional mobility
programme promoted by CIBERDEM since 2011

It is included under the FP7-People Co-funding of Regional, National and International Programme (FP7-
People-2010-COFUND) of the European Commission. The objective of DIATRAIN is to provide outstanding
experienced researchers with unique career development opportunities.

The DIATRAIN consists of two mobility programmes, the external Outgoing Mobility Programme (COMP)
and the internal Incoming Mobility Programme (CIMP). Both programmes offer postdoctoral fellowships
aimed at promoting the mobility of experienced researchers from and to CIBERDEM consortium research
institutions.

International researchers will be able to approach any of the available research CIBERDEM groups through
the CIMP mobility programme, while the COMP mobility programme will be used by CIBERDEM staff
members to develop their research careers abroad.

The following has been granted throughout the DIATRAIN programme:

e 2-year CIMP aid was granted for the following researchers:
Anthony Beucher (Group — Jorge Ferrer)
[tzorzte Santin (Group — Luis Castafno)
Alicia Garcia (Group — Ramon Gomis)
Miriam Ojeda (Group — Héctor Escobar)
e 12-month COMP aid was granted for the following researchers:
Agueda Gonzélez (IMS Cambridge)
Sandra Rebufat (CPID Montpellier)
Rebeca Fernandez (Oxford)
Marta Montori IGMM Montpellier)
Luke Noon (Mount Sinai NY)
Clara Meana (Columbia University)
Elena Gonzélez (University of Pennsylvania)

Francesc Xavier Duran (Universita di Padova)

Website: http://diatrain.ciberdem.org

Joint Programming Initiative - HDHL

CIBERDEM participates in the Joint Programming Initiative Healthy Diet Healthy Life (HDHL) of the European
Commission. The objective of this JPI is to bring together different researchers from different European
countries to share their vision and create a common strategy concerning social challenges in the field of
nutrition, food and health, which would be very difficult for these countries to deal with alone.

CIBERDEM participates in the JPI through two actions: DEDIPAC (Determinants of Diet and Physical Activity)
and ENPADASI (European Nutritional Phenotype Assessment and Data Sharing Initiative). Several CIBERDEM
groups collaborate in the European consortiums on healthy diet and health.

http://www.healthydietforhealthylife.eu
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Endocrinology and metabolism
Programme: P1

Lead Researcher: Alvarez Escold, Carmen

Group members

Fernandez Millan, Elisa
Escriva Pons, Fernando | Lizarraga Mollinedo, Esther | Martin Arribas, M® Angeles

Main lines of research

The identification of the cellular and molecular mechanisms that link poor perinatal growth and increased
risk of metabolic syndrome and type 2 diabetes in adult life through the use of animal models of nutritional
manipulation: maternal undernutrition followed or not by overnutrition. To this end we have focused on:

The effect of nutrients on the growth, death and function of pancreatic alfa and beta cells: involve-
ment of different growth factors.

The potential role of incretins (GLP-1 and GIP) in the relationship between intrauterine growth restric-
tion and the development of type 2 diabetes in adulthood: study of the entero-insular axis.
Involvement of autophagy in the ineffective macromolecule turnover in IUGR individuals, which favors
insulin resistance development.

Changes in insulin/glucagon plasma levels and liver sensitivity associated with early undernutrition
which could alter the available substrates for the growing brain.

Impact of early undernutrition on the insulin and leptin hypothalamic responses and the hypothalamic
expression of orexigenic and anorexigenic factors (NPY, POMC).

The effect of early undernutrition followed by an overcaloric diet on the obesity risk and the white
adipose tissue metabolism.

Study of the ectopic lipid deposits in the skeletal muscle and liver consequence of nutritional rehabili-
tation.



Ciberdem

Most relevant scientific articles

o FernANDEZ-MILLAN E., Ramos S., Alvarez C., Bravo L., Gova L., Martin M.T. Microbial phenolic metabolites im-
prove glucose-stimulated insulin secretion and protect pancreatic beta cells against tert-butyl hydrope-
roxide-induced toxicity via ERKs and PKC pathways. Food and Chemical Toxicology. 2014,66:245-253.

* MartiN M.A., FERNANDEZ-MILLAN E., Ramos S., Bravo L., Gova L. Cocoa flavonoid epicatechin protects pan-
creatic beta cell viability and function against oxidative stress. Molecular Nutrition and Food Research.
2014;58(3):447-456.

® DE Toro-MARTIN J., FERNANDEZ-MILLAN E., Lizarraga-MoLLINEDO E., LoPez-Ouva E., Serrabas P., Escriva F. et al.
Predominant role of GIP in the development of a metabolic syndrome-like phenotype in female wistar
rats submitted to forced catch-up growth. Endocrinology. 2014;155(10):3769-3780.

* MosasHeEr M.A., De Toro-MaRTIN J., GoNzALEZ-RODRIGUEZ A., Ramos S., LeTzic L.G., James L.P. et al. Essential role
of protein-tyrosine phosphatase 1B in the modulation of insulin signaling by acetaminophen in hepato-
cytes. Journal of Biological Chemistry. 2014,;289(42):29406-29419.

Highlights

FUNDING

e Molecular and cellular mechanisms involved in T2DM and obesity pathogenesis in rats submitted to
maternal undernutrition and refed a high fat diet after weaning. MINECO. Ref.BFU 2011-25420. IP:
Carmen Alvarez Escola. (2012-2015).

e Study of the mechanisms of insulin resistanceimplication in obesity, diabetes and metabolic syndro-
me. (MOIR). CAM. Ref.P2010/BMD-2423 Programs |+D Biomedicina/2010. Coordinator Manuel Ros
Pérez. URJC. Group Enmeper: IP: Fernando Escriva Pons.(2012-2015)

CONGRESS

* Dt Toro-MarTiN J, FernANDEZ-MILLAN E, LizARRAGA-MoLLNeDO E, Escriva F, Awvarez C. Alpha-cell functionality
shows gender-specific adaptations face to a nutritional insult in Wistar rats. Oral Presentation. 50th
EASD Annual Meeting. Vienna 15 — 19 September 2014. Diabetologia 57, S65.

o FerNANDEZ-MILLAN E, DE Toro-MarTiN J, LizARRAGA-MoLuneDo E, Escriva F, Awvarez C. Defective autophagy
results in reduced glycogen breakdown in the liver of IUGR newborn Wistar rats. Consequences for
glucose homeostasis. Oral Presentation. 50th EASD Annual Meeting. Vienna 15 — 19 September 2014.
Diabetologia. 57, S107.

o | izARRAGA-MOLLINEDO E, DE TorRO-MARTIN J, FERNANDEZ-MILLAN E, GARcia-SAN FrRutos M, FERNANDEZ AcuLLd T, Ros
M, Awvarez C, EscrivA F. Early undernutrition worsens the metabolic effects of high-lipid diets. Poster
presentation. 50th EASD Annual Meeting. Vienna 15 — 19 September 2014. Diabetologia. 57, S299.

THESIS

o Author:Esther Lizérraga Mollinedo. Director:Fernando Escriva Pons. - Title: Effects of early undernutrition
on the hepatic and cortical insulin sensitivity of suckling rats and metabolic consequences of nutritional
rehabilitation in the adult age. - Sobresaliente cum Laude - University Complutense of Madrid - Date:
27/06/2014

e European Doctoral Thesis: Author:Juan de Toro Martin - Directors: Carmen Alvarez Escold y Elisa Fernan-
dez Millan - Title: Nutritional programming of the metabolic sindrome in a model of early undernutrition
and later refeeding with a high-fat diet in Wistar rats - Sobresaliente cum Laude. - University Compluten-
se of Madrid - Date: 15/12/2014

Institution: Universidad Complutense de Madrid
Contact: Facultad de Farmacia. Ciudad Universitaria, S/N. 28040 Madrid.
Phone: (+34) 91 394 18 57 - E.mail: calvarez@farm.ucm.es - Website: http:/Awww.ucm.es/biomol2
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The Eicosanoid Research Divisio
Programme: P4

F

Group members

STAFF MEMBERS: Meana Gonzalez, Clara | Rubio Aranda, Julio Miguel.

ASSOCIATED MEMBERS: Astudillo del Valle, Aima | Balboa, M? Angeles | Duque de Cela, Montserrat | Gil
de Goémez Sesma, Luis | Guijas Mate, Carlos | Lorden Losada, Gema | Montero Dominguez, Olimpio | Pefia
Moreno, M? Lucia

Main lines of research

Lipids are key to signaling events in cells. Hence, they are the ultimate controllers and regulators of our bodily
processes. Further, imbalances in lipids are the hallmark of a large number of illnesses. If we are going to cure
these diseases, we must know what the lipids are and what they do. Within this context our current research lines
can be defined as follows:

e Cellular regulation of phospholipase A2s and lipins as key regulators of the production of arachidonate-
derived eicosanoids, substances which can have pro- or and anti-inflammatory activity. There are multiple
phospholipase A2s and lipins in the cells and our goal is to delineate the role that each of these forms plays
in the production of eicosanoids in obesity, diabetes and cardiovascular disease.

* Biosynthesis and degradation of lipid droplets during cellular activation. Lipid droplets are the cytoplasmic
organelles where monocytes/macrophages store fat, yet they also serve many other interesting roles, e.g.
they may function as docking platforms for a number of enzymes involved in lipid signaling or as an intra-
cellular site for the synthesis of lipid mediators.

* Application of mass spectrometry-based lipidomic strategies for the identification and quantification of
cellular lipidomes. A major goal in this regard is to determine the origin and identity of the individual
phospholipid molecular species that are produced under different conditions, as a key step to address their
biological roles in cells.

* Role of omega-3 fatty acid derivatives as deactivators of monocyte/macrophage activation via their antago-
nistic effects on inflammasome activation or other mechanisms of pathophysiological relevance.
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Most relevant scientific articles

* GI-De-Gowmez L., Astupitto A.M., Guuas C., Magriot V., Kokotos G., Batsoa M.A. et al. Cytosolic group IVA and
calcium-independent group VIA phospholipase A2s act on distinct phospholipid pools in zymosan-stimula-
ted mouse peritoneal macrophages. Journal of Immunology. 2014;192(2):752-762.

e Castano D., Larequi E., Beiza I, Astubiio A.M., MarTiNez-ANso E., Batsinoe J. et al. Cardiotrophin-1 elimina-
tes hepatic steatosis in obese mice by mechanisms involving AMPK activation. Journal of Hepatology.
2014;60(5):1017-1025.

 Fucro R., Martinez L., Bautes A., Torres S., TarraTs N., FErnANDEZ A. et al. ASMase regulates autophagy and
lysosomal membrane permeabilization and its inhibition prevents early stage non-alcoholic steatohepatitis.
Journal of Hepatology. 2014.

* Meana C., Pena L., Loroen G., Esquinas E., Guuas C., Valbearcos M. et al. Lipin-1 integrates lipid synthesis with proin-
flammatory responses during TLR activation in macrophages. Journal of Immunology. 2014;193(9):4614-4622.

 Guuas C., Ropricuez J.P., Rusio J.M., Bateoa M.A., Batsinoe J. Phospholipase A2 regulation of lipid droplet for-
mation. Biochimica et Biophysica Acta - Molecular and Cell Biology of Lipids. 2014;1841(12):1661-1671.

Highlights

ACTIVE RESEARCH GRANTS IN 2014

e “Lipid Pathways Regulating the Inflammasome: Role of Omega-3 Fatty Acids and Lipin-2". Ministry of Eco-
nomy and Competitiveness (SAF2013-48201-R). e “Mechanisms Governing Arachidonic Acid Availability in
Human Macrophages”. Regional Government of Castile & Leon, Education Department (CSI007U13). e “Li-
pin-1 Involvement in Intestinal Inflammation”. Regional Government of Castile & Leon, Health Department
(BIO/VA/03-14).

MOST RELEVANT RESULTS

e Demonstration that different phospholipase A2s expressed in the same cell act on different substrates. Thls
may lead to different pro - and anti-inflammatory signals. We have detected subtle variations of specificity
that might be useful for the design of selective inhibitors with possible therapeutic potential. ¢ Demons-
tration that lipin-1 is involved in pro-inflammatory macrophage activation through its regulatory effects on
lipid metabolism.

TRAINING

e Doctoral thesis: “Role of Cytosolic of Group IVA phospholipase A2 in adipocyte differentiation and in the deve-
lopment of obesity induced by a rich-fat diet”; Doctoral candiate, Lucia Pefia Moreno. University of Valladolid.

OTHER ACTIVITIES

* One of our CIBERDEM contracted scientists, Dr. Clara Meana, spent 10 months in the laboratory of Prof Ira
Goldstein (New York University) with a fellowship from the COMP-DIATRAIN program.
The group IP, Prof. J. Balsinde, was distinguished by the Argentine Society for Biochemistry and Molecular
Biology (SAIB) with the Alberto Sols Award Lecture, delivered during the 50 Congress SAIB in Rosario, Ar-
gentina. He also served as “Fakultetsopponent” for the PhD Thesis Evaluation Committee of the Norwegian
University of Science and Technology (Trondheim, Norway). Finally, he continues to serve in the Editorial
Boards of Journal of Lipid Research and Biochimica et Biophysica Acta - Molecular and Cell Biology of Lipids.

Institution: Agencia Estatal Consejo Superior De Investigaciones Cientificas
Contact: Instituto de Biologia y Genética Molecular. C/ Sanzy Fores S/N. 47003 Valladolid
Phone: (+34) 983 423 062 - E.mail: jbalsinde@ibgm.uva.es - Website: http:/Awvww.balsinde.org
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Diabetes and Cardiovascular
Programme: P2
e

Lead Researcher: Benito de las Heras, Manuel R.

Group members

STAFF MEEMBERS: Fernandez Lopez, Silvia | Garcla Gomez, Gema | Gonzélez Truijillos, Elena

ASSOCIATED MEMBERS: Bartolomé Herrainz, Alberto | Escribano lllanes, Oscar | Gdmez Hernandez, Almu-
dena | Guillén Viejo, Carlos | Pedromo Loaiza, Liliana | Viana Huete, Vanesa

Main lines of research

* Compensatory mechanisms to hepatic insulin resistance: Progression to type 2 diabetes.
The role of the liver-pancreas endocrine axis in triggering beta-cell hyperplasia.

The role of autophagy, mitophagy and ER stress in the regulation of beta-cell pancreatic mass and
beta-cell failure.

¢ Adipose organ inflammatory disease and the cardiovascular damage.

BATIRKO/apoE -/- DKO mice: The role of the compensatory mechanisms of insulin resistance in the
aggravation/attenuation of inflammation, oxidative stress and vascular lesion in the aorta.

* Brown fat function/dysfunction and adipose organ inflammatory disease.

New mouse models to study energy imbalance and body weight regulation: Brown adipose tissue-
specific knockout of IGFIR and IGFIR/IR DKO.

New mouse models of browning: Brown adipose tissue-specific knockout of p85 alpha/PI 3 kinase.
* Molecular mechanisms of insulin resistance:
The role of IR isoforms in cardiomyocytes, endothelial and aortic vascular smooth muscle cells.
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Most relevant scientific articles

* GOMEz-HEerNANDEZ A., PErbomMO L., DE Las Heras N., Benem N., EscriBano T., Otero Y.F. et al. Antagonistic
effect of TNF-alpha and insulin on uncoupling protein 2 (UCP-2) expression and vascular damage.
Cardiovascular Diabetology. 2014;13(1).

® GARCIA-GUERRA L., ViLa-Bebmar R., Carrasco-Ranbo M., Cruces-Sanpe M., Martin M., Ruiz-Gowmez A. et al.
Skeletal muscle myogenesis is regulated by G protein-coupled receptor kinase 2. Journal of Molecular
Cell Biology. 2014,6(4):299-311.

* BartoLome A., Guitten C. Role of the mammalian target of rapamycin (mTOR) complexes in pancreatic
B-cell mass regulation. Vitamins and Hormones. 2014;95:425-469.

e BartoroME A., Kimura-Kovanaal M., AsaHArA S.-l., Guitten C., Inoue H., Teruvama K. et al. Pancrea-
tic b-Cell failure mediated by mTORC1 hyperactivity and autophagic impairment. Diabetes.
2014;63(9):2996-3008.

Highlights

The reconstitution of iLIRKO with IRA isoform by means of adenoviral transfection, but not with isoform
IRB, reverts hepaticinsulin resistance, glucose intolerance and plasma hyperinsulinemia. More importantly,
pancreatic beta cell hyperplasia is being retracted. In pancreatic beta cells, we have demonstrated
that the Nicotanimide induces acetylation of TSC2, mTORC1 signaling pathway and cell proliferation,
autophagy being downregulated. Resveratrol deacetylates TSC2, this effect being mediated by Sirt-
1, inhibits mTORC1 and cell proliferation and upregulated autophagy. Thus, acetylation/deacetylation
status of TSC2 mediated by Sirt-1 constitutes a novel molecular mechanism that regulates autophagy
and apoptosis. Regarding the association between vascular insulin resistance and damage, we have
demonstrated the protective role of oleic acid, but not palmitate, on the insulin resistance, activation
of the proinflammatory pathway NF-Kb and cell proliferation in aortic SMVCs induced by TNF-alpha.
Regarding the role of the energy balance on the adipose organ inflammatory disease, we have generated
and developed a new IGFIR brown adipose tissue specific knockout, BATIGFIRKO. KO mice lose 25 %
of UCP1 expression at 12 months. However, interscapular brown adipose tissue develops normally as
compared with their controls, which might be explained by the overexpression of the insulin and BMP-
7 protein machinery observed in the KO mice. More importantly, brown adipose tissue thermogenic
function as estimated by cold acclimation was partially impaired. The expression of UCPs in insulin target
tissues shows a differential profile. Thus, whereas the expression of UCP2 was increased in the liver or
UCP-3 in the heart, the expression of UCP3 in the skeletal muscle was diminished. In the same way, the
insulin signaling in vivo was also differentially affected. Thus, insulin signaling remained unchanged in
inguinal and epididymal adipose tissue, and also in the heart and skeletal muscle. However, the insulin
signaling in the liver was severely impaired associated to lipid accumulation in the liver in the KO mice.
Overall, KO mice showed a manifest insulin resistance versus controls.

Institution: Universidad Complutense de Madrid
Contact: Facultad de Farmacia. Univ. Complutense de Madrid. Ciudad Universitaria, S/N. 28040 Madrid.
Phone: (+34) 91 394 17 77 - E.mail: mbenito@ucm.es - Website: http:/www.ciberdem.org
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Metabolic disease and cardiovascular risk
Programme: P2

Lead Researcher: Blanco Vaca, Francisco

Group members

Cedo Giné, Lidia | Santos Palacios, David

Escolé Gil, Juan Carlos | Julve Gil, Josep | Laura Errico, Teresa | Martin, Jesus |
Pérez Pérez, Antonio | Quesada Vazquez, Helena | Roig Martinez, Rosa | Rotllan Vila, Noemi

Main lines of research
Hypertriglyceridemia and low HDL (Atherogenic dyslipidemia): modulation by diet and drugs and role
in diabetes mellitus and atherothrombotic cardiovascular disease development.
Genetics of dyslipidaemia, type 2 diabetes and hyperhomocysteinaemia.

Development of experimental-biochemistry and molecular biology techniques and their application to
clinical laboratory practice (innovation).
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Most relevant scientific articles

® JuLve J., ParDINA E., PErRez-CUELLAR M., Ferrer R., RosseLL J., BAENA-FusTEGUERAS J.A. et al. Bariatric surgery in
morbidly obese patients improves the atherogenic qualitative properties of the plasma lipoproteins.
Atherosclerosis. 2014,;234(1):200-205.

o MarTiN-Campos J.M., Juive J., RoiG R., MarTiNez S., Errico T.L., MarTiNez-CoustLo S. et al. Molecular analysis
of chylomicronemia in a clinical laboratory setting: Diagnosis of 13 cases of lipoprotein lipase deficien-
¢y. Clinica Chimica Acta. 2014,429:61-68.

* Amezaca N., Sanjurio L., Jurve J., Aran G., Perez-CaBezas B., Bastos-Amapor P. et al. Human scavenger
protein AIM increases foam cell formation and CD36-mediated oxLDL uptake. Journal of Leukocyte
Biology. 2014;95(3):509-520.

 EscotA-Gi J.C., Cepo L., Bianco-Vaca F. High-density lipoprotein cholesterol targeting for novel drug
discovery: Where have we gone wrong? Expert Opinion on Drug Discovery. 2014;9(2):119-124.

® V/INAGRE |., SANCHEZ-QuESADA J.L., SANCHEZ-HERNANDEZ J., SAnTOS D., OrDONEZ-LLANOS J., DE Lewva A. et al. In-
flammatory biomarkers in type 2 diabetic patients: Effect of glycemic control and impact of Idl sub-
fraction phenotype. Cardiovascular Diabetology. 2014;13(1).

Highlights
Ten scientific papers were published by the group in 2014.

In January of 2014, Josep Julve left its postdoctoral position in CIBERDEM to become a Miguel Servet
researcher, funded by Instituto de Salud Carlos Ill. This position was filled by Dr. Lidia Cedd.

Dr. Antonio Pérez was the supervisor of the thesis “Biomarkers of inflammation in type 2 diabetes. Effect
of glucemic control and LDL phenotype” presented by Irene Vinagre in the Autonomous University of
Barcelona. Dr Antonio Pérez participated in the clinical guide “Position of the Interdisciplinary Comitee
on Cardiovascular Prevention and the Society of Cardiology in the dyslipidemia treatment. Divergences
among the American and the European Guides” that was published in several Spanish journals.

Dr Francisco Blanco obtained new project funding from the Instituto de Salud Carlos Ill for the period
2015-2017. Karen Méndez Lara, a predoctoral fellow funded by the Generalitat of Catalonia, joined the
group under the supervision of the Pl of the group.

Institution: Instituto de Investigacion del Hospital de la Santa Cruz y San Pablo

Contact: Inst. de Investigacion del Hospital de La Santa Cruz y San Pablo.

C/ San Quintin, 89. Laboratorios, bloque B, planta 2. 08026 Barcelona - Phone: (+34) 93 553 73 58
E.mail: fblancova@santpau.cat - Websites: http:/www.iibsantpau.cat / http://www.ciberdem.org
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Brain Glucose Sensor, Satiety Céntrol,

Insulin Resistance and Type 2 Diabetes
Programme: P1

Ty
SASARR

= {1t

-

Lead Researcher: Bldzquez Ferndndez, Enrique

Group members

STAFF MIEMBERS: Hurtado Carneiro, Verénica

ASSOCIATED MEMBERS: Alvarez Garcia, Elvira | Navas Hernandez, Marfa de los Angeles | Roncero Rincén,
Isabel | Ruiz Albusac, Juan Miguel | Sanz Miguel, Carmen | Velazquez Sanchez, Esther

Main lines of research
* Modifications of cerebral glucose metabolism in pathophysiological states related to feeding behav-
iour.

* The effects of GLP-1 and GLP-2 on the expression and activity of hypothalamic metabolic sensors and
characterization of the neuroprotective role of these peptides.

* The effect of GLP-2 on the proliferation and apoptosis of cultured rat astrocytes.

* Signalling and the biological effects of GLP-1 on mesenchymal stem cells of human bone marrow and
mouse embryonic stem cells - its effect on cell differentiation.

* Molecular diagnosis of monogenic diabetes (MODY) and the functional characterization of MODY
mutations.
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Most relevant scientific articles

* HurtADO-CARNEIRO V., RoNCERO I., EGGER S.S., WENGER R.H., Brazquez E., Sanz C. et al. PAS Kinase Is a
Nutrient and Energy Sensor in Hypothalamic Areas Required for the Normal Function of AMPK and
mTOR/S6K 1. Molecular Neurobiology. 2014;50(2):314-326.

Highlights
During 2014 the following activities were carried out:

e Veronica Hurtado presented the Doctoral Thesis entitled: “Metabolic sensors in the brain. Intercom-
munication with the regulatory peptides of food intake”. Directors: E. Alvarez and M. C. Sanz.

e Yannick Le Baud performed the Master Thesis Work in Human Nutrition and Applied Dietetics entitled:
“Study of the molecular mechanisms involved in the effect of glucose on proliferation of cultured rat
astrocytes. Effect of insulin and GLP-2. “. Tutors: J.M. Ruiz-Albusac and E. Velazquez.

e Pilar Dongil and Ana Pérez performed the Master Thesis Works in Research in Biomedical Sciences
entitled: “Role of PASK in oxidative metabolism and mitochondrial function. Characterisation of re-
gulators of mitochondrial biogenesis in control and deficient PASK MEFs” and “Effects of PASK on
the proliferation and apoptosis processes, and on the control of the cell cycle in control and deficient
MEFs PASK", respectively. Tutors: E. Alvarez and M. C. Sanz.

Likewise, we have initiated the study of interactions between diseases such as type 2 diabetes (T2DM)
and Alzheimer's (AD), considered as the two major epidemics of the XXI century. By analyzing the
resistance to insulin action, we want to know if this resistance is present in both disease entities and if
such resistance is manifested centrally, peripherally or in both forms. In samples from different areas of
healthy human brain used as control, from AD, AD + T2DM and T2DM of different ages, we study the
insulin signal transduction pathway which is initiated by the phosphorylation of its own receptor, and
rendering particular attention in the identification of phosphorylated residues of tyrosine and serine/
threonine of the IRS-1 and of other mediators. Finally, in mice with overexpression of tau protein is
studying the central and peripheral resistance to insulin.

This work was supported by a grant from the Mutua Madrilefia Foundation.

Institution: Universidad Complutense de Madrid
Contact: Facultad de Farmacia - Ciudad Universitaria, S/N. 28040 Madrid
Phone: (+34) 91 394 14 43 - E.mail: eblazquez@med.ucm.es
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Transgenic Animal Models

and Gene Therapy Approaches for Diabetes
Programme: P3
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Group members

Casellas Comallonga, Alba

Barrero Victorio, Jennifer | Carretero Romay, Ana | Elias Puigdomenech, Ivet | Ferre
Masferrer, Marfa del Tura | Franckhauser, Sylvie | Garcia Martinez, Miguel | Haurigot, Virginia | Jiménez Cenzano,
Verénica | Mallol Dominguez, Cristina | Melgarejo Bermudez, Veronica | Molas Laplana, Maria | Moya Martinez,
Marta | Mufoz Forero, Sergio Antonio | Nacher Garcia, Victor | Navarro Beltran, Marcos | Otaegui Goya, Pedro
José | Pujol Altarriba, Anna | Riu Pastor, Efrén | Roca Lecha, Carles | Ruberte Paris, Jesus | Villacampa Alcubierre,
Pilar | Zaguirre Sanchez, Mireia

Main lines of research

Study of causes and pathophysiological mechanisms of diabetes and obesity.

- Study of the role of pancreatic 3 cell alterations in the development of diabetes.

- Identification of novel genes in adipose tissue involved in the development of diabetes and obesity.
- Identification of novel mechanisms involved in browning of white adipose tissue.

Development of new gene therapy approaches for diabetes.

- Gene therapy approaches for the treatment of type 1 diabetes centered on genetic engineering of skeletal
muscle to produce insulin and/or increase glucose uptake.

- Gene therapy approaches for type 2 diabetes and obesity centered on genetic engineering of skeletal
muscle and/or the liver.

- Study of in vivo pancreas regeneration in diabetic animals:
Regeneration of endocrine pancreas by IGF-1
Betasel: in vivo selection of genes to improve beta cell mass

- Development of new approaches for type 2 diabetes and obesity centered on genetic engineering of
adipose tissue.
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Most relevant scientific articles

e Morro M., TeicHENNE J., JimENEz V., KraTzER R., MaRLETTA S., Macaiont L. et al. Pancreatic transduc-
tion by helper-dependent adenoviral vectors via intraductal delivery. Human Gene Therapy.
2014,;25(9):824-836.

® CHURLAUD G., Jimenez V., RuserTe J., AMaboupli ZIN M., Fourcape G., GoTTranp G. et al. Sustained stimulation
and expansion of Tregs by IL2 control autoimmunity without impairing immune responses to infec-
tion, vaccination and cancer. Clinical Immunology. 2014;151(2):114-126.

* Bogpanov P., CorraLiza L., ViLLena J.A., CarvatHo A.R., Garcia-Arumi J., Ramos D. et al. The db/db mouse:
A useful model for the study of diabetic retinal neurodegeneration. PLoS ONE. 2014;9(5).

* MenpEes-JORGE L., Ramos D., Valenca A., Lopez-Lurro M., PiRes V.M.R., CaTima J. et al. L-ferritin binding to
Scara5: A new iron traffic pathway potentially implicated in retinopathy. PLoS ONE. 2014;9(9).

Highlights

In 2014 we have been participating in the project “Unravelling of novel factors capable of inducing
browning of WAT in vivo” financed by the European Foundation for the Study of Diabetes (2013-2015).
In addition, our group is participating in the EU, Programme “Capacities”, “European infrastructure
for phenotyping and archiving of model mammalian genomes (Infrafrontier-13) (2013-2016)" with the
aim to implement research infrastructure that provides capacities and open access for the systemic
phenotyping, archiving and distribution of mouse models to the biomedical research community. In 2014,
2 new projects in which we are involved have been launched. One is the EU COST action “Development
of a European network for preclinical testing of interventions in mouse models of age and age-related
diseases (MouseAGE)". This COST Action, starting in 2014 and ending in 2018, aims to form a highly
interactive and flexible European network, which will create a critical mass of scientists across disciplines,
clinicians and industrial partners to reach consensus on ways to test preclinical interventions in aging
mice. The other project is dedicated to “AAV-mediated gene therapy for the treatment of MPSIIID
(Sanfilippo D)” financed by the Association Francaise contre les Myopathies (2014-2016).

In addition, our group has been involved in 6 new patents (1-Adenoassociated virus vectors for the
treatment of lysosomal storage disorders. 2- Adeno-associated viral vectors useful in therapy, 3- Gene
therapy compositions for use in the prevention and/or treatment of non-alcoholic fatty liver disease,
4- Vectors virals per al tractament de la diabetis: AAV8-IGF1, 5-Telomerase reverse transcriptase-based
therapies, 6-Telomerase reverse transcriptase-based therapies for treatment of conditions associated
with myocardial infarction).

Institution: Universidad Autbnoma de Barcelona
Contact: Centro de Biotecnologia Animal y Terapia Genética - Edificio H-Campus. Univ. Aut. Barcelona
Phone: (+34) 93 581 41 82 - E.mail: fatima.bosch@uab.cat - Website: http://www.uab.cat
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Laboratory of Molecular Endo€rinology ..

Programme: P3

Lead Researcher: Burks, Deborah

Group members

STAFF MEMBERS: Acosta Umanzor, Carlos René | Noon, Luke

ASSOCIATED MEMBERS: Gonzalez Navarro, Herminia | Leal Tassias, Aranzazu | Moreno Gimeno, Inmacu-
lada | Sanchez Pérez, Ana Maria | Sanz Gonzélez, Silvia Marfa

Main lines of research

The incidence of diabetes and obesity is increasing at alarming rates throughout the world, creating a
significant social and economic burden in industrialised countries. Defective expression or function of
insulin signalling pathway components, such as the IRS (insulin receptor substrate) proteins, causes insulin
resistance, which occurs with normal ageing but is also a hallmark of disease states such as diabetes.
The overall aim of our research is to understand precisely how impaired insulin signalling contributes to
metabolic diseases. Our research therefore focuses on several major themes:

» Regulation of the cell cycle in pancreatic beta cells.

 The role of IRS-2 signals in the differentiation of human pluripotent stem cells to progenitors of pan-
creas and liver.

e [RS-2 signalling in the regulation of neuronal function.
* The role of insulin/IGF-I signalling in diabetic retinopathy.
* The role of IRS2 in adipocyte progenitors and development of obesity.
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Most relevant scientific articles
e Ouveira J.M., ResurraT S.A., Gasa R., Burks D.J., Garcia A., Kalko S.G. et al. Tungstate promotes B-cell
survival in Irs2-/- mice. American Journal of Physiology - Endocrinology and Metabolism. 2014;306(1).

o MAaRTINEZ-HERVAS S., VINUE A., NUNEez L., Anprés-BLasco ., Piqueras L., TomAs ReaL J. et al. Insulin resistance
aggravates atherosclerosis by reducing vascular smoothmuscle cell survival and increasing CX3CL1/
CX3CR1 axis. Cardiovascular Research. 2014;103(2):324-336.

Contact: Centro de Investigacion Principe Felipe - Avenida del Autopista del Saler, 16. 46012 Valencia
Phone: (+34) 96 328 96 80 - E.mail: dburks@cipf.es - Website: http://www.cipf.es
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Dyslipidaemia, Inflammation |
and Endothelial Dysfunction
Programme: P1
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Lead Researcher: Carmena Rodriguez, Rafael

Group members

STAFF MIEEMBERS: Benito Casado, Esther | Garcia Garcia, Ana Barbara | Peiro Signes, Marta

ASSOCIATED MEMBERS: Ascaso Gimilio, Juan Francisco | Blesa Lujan, Sebastian | Catala Bauset, Miguel |
Chaves Martinez, Felipe Javier | Martinez Hervas, Sergio | Real Collado, José Tomas

Main lines of research
e Study of genetic variations present in the exome related to development of type 2 diabetes and its
consecuences.
e Study of insulin resistance and diabetes.

» Detection of genetic alterations (mutations or polymorphisms) involved in the development of com-
plex diseases with high cardiovascular risk focused on genes related to the mitochondrial respiratory
chain, oxidative stress, lipid metabolism and diabetes.

* Diagnosis, preventionand treatment of diabetic foot.
e Study of autosomal dominant hypercholesterolemias and familial combined hyperlipidemia.

e Effect of postprandial lipidemia on cardiovascular system, mainly on lipid profile, inflammatory mar-
kers and oxidative stress and the response of circulanting cells to stress caused by hyperlipidemia.

* Genetic factors involved in the regulation of Body Mass Index (BMI), waist circumference and obesity
develpment.
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Most relevant scientific articles

e Sitvestre-Roig C., FernANDEZ P., Manseco MLL., Van Tiee C.M., Viana R., Ansewmi C.V. et al. Genetic variants
in CCNB1 associated with differential gene transcription and risk of coronary in-stent restenosis. Cir-
culation: Cardiovascular Genetics. 2014;7(1):59-70.

* EsmaTies E., Jansa M., Roca D., Perez-Ferre N., DeL VaLLe L., MarTiNez-HErvAs S. et al. The efficiency of
telemedicine to optimize metabolic control in patients with type 1 diabetes mellitus: Telemed study.
Diabetes Technology and Therapeutics. 2014;16(7):435-441.

o MAaRTINEZ-HERVAS S., VINUE A., NuNez L., Anbres-BLasco 1., Piqueras L., TomAs ReaL J. et al. Insulin resistance
aggravates atherosclerosis by reducing vascular smoothmuscle cell survival and increasing CX3CL1/
CX3CR1 axis. Cardiovascular Research. 2014;103(2):324-336.

e CorTes R., MarTiNeEz-HERVAS S., Ivorra C., DE Marco G., GonzaLez-ALserT V., Rojo-MarTinez G. et al. Enhan-
ced reduction in oxidative stress and altered glutathione and thioredoxin system response to unsa-
turated fatty acid load in familial hypercholesterolemia. Clinical Biochemistry. 2014;47(18):291-297.

e \V/aLDES S., MaLboNaDO-ARAQUE C., GARCIA-TORRES F., Gopay A., BoscH-Comas A., Borow E. et al. Ambient
temperature and prevalence of obesity in the spanish population: The di@bet.es study. Obesity.
2014,;22(11):2328-2332.

Highlights

The effects of insulin resistance (IR) on unstable atheromatous plaques were studied in a mouse model
of IR-Metabolic Syndrome (MS) and in human subjects with and without IR-MS. The expression of main
inflammatory mediators implicated in plaque vulnerability was measured. Results: IR promotes plaque
vulnerability due to augmented inflammatory pathway expression.

We studied, in 14 patients with Familial Hypercholesterolemia (FH) and 20 controls, the response to
an unsaturated oral fat load test (OFLT) analyzing the mRNA levels of genes involved in antioxidant
systems. Results: An OFLT with predominantly unsaturated fat has a different effect on postprandial
antioxidant enzymes mRNA levels in controls than in FH patients. Increased antioxidant enzymes mRNA
does not reduce postprandial oxidative stress in FH. This could influence dietary patterns in FH.

The associations between ambient temperature and obesity in the Spanish population using an ecological
focus was examined with data from the Di@bet.es study. The prevalence rates of obesity in different
geographical areas, divided according to mean annual temperature quartiles, were 26.9% in quartile 1
(10.4-14.5°C) and 33.6% in quartile 4 (17.8-21.3°C) (P?=?0.003).

Diagnostic tools to assess restenosis risk after stent deployment are important in diabetic patients. The
CCNB1 gene regulates cell proliferation, a key component of in-stent restenosis. Results: 3 SNP’s in
CCNB1 were associated with increased restenosis risk in 1000 patients (36.4% diabetics) undergoing
coronary stent placement. These findings could provide diagnostic tools in risk stratification for restenosis.

Impact of an Internet-based telematic system on the management of patients with type 1 diabetes,
>18 years old and with a HbATc >8%. Intervention group (two visits and five telematic appointments)
vs. control group (seven visits). Five different variables were studied. Results: interactive telematic
appointments in subjects with type 1 diabetes and inadequate metabolic control is an efficient strategy,
providing results comparable to those of face-to-face appointments.

Institution: Fundacion para la Investigacion del Hospital Clinico de la Comunidad Valenciana
(Fundacién INCLIVA)

Contact: Instituto de Investigacion Sanitaria INCLIVA - Av. Blasco Ibanez, 17. 46010 Valencia
Phone: (+34) 96 197 35 36 - E.mail: carmena@uv.es - Website: http://Awww.incliva.es
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Hospital Universitario de Cruces

Endocrinology and Diabetes Research.-Group
Programme: P3
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Lead Researcher: Castaflo Gonzalez, Luis

Group members

Martinez Salazar, Rosa Maria | Santin Gomez, Izortze | Urrutia Echebarria, Inés Maria

Aguayo Calcena, Anibal | Aniel Quiroga- Rodriguez, Maria Angeles | Belar Beitia,
Oihana | Bilbao Catala, José Ramoén | Castellanos Rubio, Ainara | Cortazar Galarza, Alicia | Gaztambide
Saenz, Sonia | Gutiérrez Ziardegi, Galder | Ortiz Espejo, Maria | Pérez de Nanclares, Gustavo | Ramirez Do-
minguez, Miriam | Rica Etxebarria, Itxaso | Rivero, Sorkunde | Santamaria Sandi, Francisco Javier | Vazquez
San Miguel, Federico | Vela, Amaia | Velayos Gainza, Teresa

Main lines of research
The identification of additional genetic susceptibility markers for type 1 diabetes and related autoim-
mune disorders in the extended MHC (6p21) and other regions using high throughput genotyping.

The study of enviromental factors and immune mediators of disease development, characterization of
novel autoantigens/antibodies and cell populations in patients: Th1, Th2 and Th17 responses.

The identification of new genes responsible for monogenic diabetes by genome wide analysis (array-
CGH approach), whole exome sequencing and next generation sequencing panels of candidate genes.

The molecular and clinical characterization of monogenic diabetes and new therapeutic strategies for
KATP channel alterations.

The prediction and prevention of type 1 diabetes.
The control of diabetes complications.
The epidemiology of diabetes.
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Most relevant scientific articles

e HirscHLER V., Maccawuni G., Mounarl C., Ines U., Castano L.A., SAncHEz M. et al. Association bet-
ween vitamin D and Apo B concentrations in Argentinean Indian children. Clinica Chimica Acta.
2014;429:147-151.

* BonneronD A., Priuippe J., DuranD E., Multer J., Saeep S., Arstan M. et al. Highly sensitive diagnosis of 43
monogenic forms of diabetes or obesity through one-step pcrbased enrichment in combination with
next-generation sequencing. Diabetes Care. 2014,;37(2):460-467.

e MarTiN-NUNEZ G.M., Casrera-MuLERO R., Ruslo-MarTiN E., Rojo-MarTtinez G., Owvera G., VALDEs S. et al.
Methylation levels of the SCD1 gene promoter and LINE-1 repeat region are associated with weight
change: An intervention study. Molecular Nutrition and Food Research. 2014;58(7):1528-1536.

e \V/aLDES S., MaLboNaDo-ARAQUE C., GARCIA-Torres F., Gopay A., BoscH-Comas A., Borow E. et al. Ambient
temperature and prevalence of obesity in the spanish population: The di@bet.es study. Obesity.
2014,22(11):2328-2332.

o MarTiN-NUNEz G.M., Rusio-MaRTiN E., CABRERA-MULERO R., Rojo-MARrTINEZ G., OLveRA G., VaLDEs S. et al. Type
2 diabetes mellitus in relation to global LINE-1 DNA methylation in peripheral blood: A cohort study.
Epigenetics. 2014;9(10):1322-1328.

Highlights

e Participation in international projects on diabetes prevention, either nutritional (TRIGR project-NIH
5U01HD040364-08) or about immunomodulation using antigens (Diamyd Project).

e Collaboration with the International Group of Pediatric Diabetes (Hvidore Group).

e Participation in the European MEDIGENE Project (FP7-279171-1) about characterization of diabetes in
Mediterranean populations.

e Development of projects related to molecular characterization of monogenic diabetes (Basque De-
partment of Education GV IT795-13 and Basque Health Department GV 2010111185).

e Completion of the study about “Epidemiology of Diabetes in the Basque Country” (Basque Health

Department GV2010111058). Beginning of the “Incidence of diabetes and prevalence of monogenic
diabetes in the Di@betes study” project (PI14/01104).

Institution: Asociacion Instituto de Investigacion Sanitaria de Biocruces
Contact: Hospital de Cruces - Plaza de Cruces, s/n. 48903 San Vicente de Barakaldo, Vizcaya
Phone: (+34) 946 006 473 - E.mail: Icastano@osakidetza.net
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Metabolomics Platform
Programme: P1

Lead Researcher: Correig Blanchart, Francesc X.

Group members

Samino Gene, Sara | Yanes Torrado, Oscar

Amig6 Grau, Nuria | Beltran Carbo, Antoni | Brezmes Llecha, Jesus Jorge | Domin-
go Almenara, Xavier | Gdmez Alvarez, Josep | Llobet Valero, Eduard | Mallol Parera, Roger | Radu lonescu,
Radu | Rodriguez Gomez, Miguel Angel | Vilalta Montlleo, Didac | Vinaixa Crevillent, Marfa

Main lines of research

NMR lipoprotein characterization for the study of dyslipidaemias.
A serum profiling method for the study of insulin resistance and diabetes in population studies.

The development and study of advanced statistical, chemometric, multivariate and artificial intelligen-
ce algorithms which will allow large measurement datasets.

Non-radioactive isotopomers for the study of metabolic profiling and its flux in cultured cells and ani-
mal models.

The study of diabetic retinopathy.

The study of tissue imaging and body fluid profiling with NIMS (Nanostructure Initiator Mass Spectro-
metry).

Thirdhand smoke (THS) exposition assesment with metabolomics
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Most relevant scientific articles

e MaLpique R., Ficueirepo H., Estesan Y., ReBurraT S.A., Hanzu F.A., Vinaixa M. et al. Integrative analysis reveals novel
pathways mediating the interaction between adipose tissue and pancreatic islets in obesity in rats. Diabeto-
logia. 2014;57(6):1219-1231.

* Hanzu F.A., Vinaixa M., Papaceoraiou A., Parrizas M., Correl X., Detcapo S. et al. Obesity rather than regional
fat depots marks the metabolomic pattern of adipose tissue: An untargeted metabolomic approach. Obesity.
2014;22(3):698-704.

° SAez |., Duran J., Sinapbinos C., BetTrAN A, Yanes O., Tevy M.F. et al. Neurons have an active glycogen metabolism
that contributes to tolerance to hypoxia. Journal of Cerebral Blood Flow and Metabolism. 2014;34(6):945-955.

* BRUGNARA L., ViNaixa M., MuriLLo S., Samino S., Ropricuez M.A., Bettran A. et al. Metabolomics approach for
analyzing the effects of exercise in subjects with type 1 diabetes mellitus. Diabetes Technology and Thera-
peutics. 2014;16(SUPPL. 1).

* ALonso A., Ropricuez MLA., Vinaixa M., Tortosa R., Correig X., Juua A. et al. Focus: A robust workflow for one-
dimensional NMR spectral analysis. Analytical Chemistry. 2014;86(2):1160-1169.

Highlights

COLLABORATIONS

e Six collaborations with groups from CIBERDEM: Dr. Egido; Dra. Rojo Dr. Guinovart, Dr. Simo, Dr. Masana,
Dra. Ibdfnez; and 11 with other nacional groups: Dra. Colomina (URV); Dr. Guimera (URV); Dr. Buschbeck
(IMPPC); Dr. Gomis (IRB); Dr. Stracker (IRB); Dr. Garcia-Roves (IDIBAPS); Dr. Lerin (Fundacié Sant Joan de Déu);
Dr. Quintela (CNIO); Dra. Marsal (Vall d'Hebron); Dr. Borras (St Joan de Reus); Dra.Bullé (CIBER-OBN). Seven
collaborations with international groups: Dr. Martins-Green (University of California); Dr. Heck (The Nether-
lands Proteomics Center and Utrecht University); Dr. Shabaz Mohammed (University of Oxford); Dr. Kessler
(University of Oxford); Dr. Harris (University of Oxford); Dr. Neumann (Leibniz Institute of Plant Biochemistry);
Dr. Salek (EBI-EMBL).

RELEVANT PROJECTS

e SAF2011-30578: Identification of metabolic pathways in neurodegeneration of retina induced by hypergly—
cemia and ischemia through an approximation of metabolomics and proteomics ¢ TEC2012-31074: Develo-
pment of nanostructured surfaces and metabolic image processing algorithms for NIMS: application to the
study of pancreatic islets in diabetic rats

RELEVANT RESULTS ACHIEVED

e Clinical validation of an advanced method of lipoproteins e Identification of biomarkers of subclinical atheros—
clerosis in PCOS patients ¢ Development of algorithms for fluxomics experiments based on LC-MS e Creation
and validation of a new algorithm for the identification of unknown metabolites by GC-MS e Deposition of
nanoparticles for obtaining metabolic images by NP-LDI-MSI

EUROPEAN PATENTS

e PCT/EP2014/075873. Method for the characterization of lipoproteins. Mallol Parera, Roger; Amigd Grau
Nuria; Correig Blanchar, Xavier; Masana Marin, Lluis; Rodriguez Martinez, Miguel Angel; Heras Ibariez, Mer-
cedes; Plana Gil, Nuria. ® PCT/EP2014/075874. Methods for determining the lipid distribution between the
core and the shell of a lipoprotein particle. Amigd Grau, Nuria; Mallol Parera, Roger; Correig Blanchar, Xavier;
Masana Marin, Llufs; Rodriguez Martinez, Miguel Angel; Heras Ibafiez, Mercedes; Plana Gil, Nuria

Institution: Fundacion Instituto de Investigacion Sanitaria Pere Virgili

Contact: Universidad Rovira y Virgili. C/ Sant Lloreng, 21 Planta baja del edificio 4 de la Facultat de
Medicina i Ciencies de la Salut. 43201 Reus, Tarragona - Phone: (+34) 977 559 623

E.mail: metabolomicsplatform@urv.cat - Website: http://www.metabolomicsplatform.com
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Division of Nephrology and ngertensmn
Programme P2

Lead Researcher: Egido De los Rios, Jesus

Group members

STAFF MEMBERS: Civantos Martin, Esther

ASSOCIATED MEMBERS: Arnés Pérez, Luis | Gonzalez Gomez, Nieves | Martin Crespo, Estrella | Mas Fon-
tao, Sebastian | Ramos Alvarez, Irene | Rovira Loscos, Adela | Valverde Alonso, Isabel

Main lines of research

e Vascular complications of diabetes (nephropathy and atherosclerosis)
e Inflammation and intracellular signals

* New therapeutic approaches to diabetic kidney disease

* Biomarkers

* Renal lipotoxicity in the diabetic patient
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Most relevant scientific articles

* RopriGues-Diez R., AroEra L.S., Oreiubo M., Baio M.-A., Herrernan J.J., Robricues-Diez R.R. et al. IL-17Ais a
novel player in dialysis-induced peritoneal damage. Kidney International. 2014;86(2):303-315.

* FernANDEZ-FERNANDEZ B., OrTiz A., Gomez-Guerrero C., Ecipo J. Therapeutic approaches to diabetic nephro-
pathy - beyond the RAS. Nature Reviews Nephrology. 2014;10(6):325-346.

e Moreno J.A., Moreno S., Rusio-Navarro A., Gomez-Guerrero C., Ortiz A., Ecipo J. Role of chemokines in
proteinuric kidney disorders. Expert Reviews in Molecular Medicine. 2014;16.

® MaRTINEZ-PINNA R., LinbHOLT J.S., Mabrical-Matute J., Bianco-Couio L.M., EsTeBaN-SalaN M., Torres-FONSECA
M.M. et al. From tissue iron retention to low systemic haemoglobin levels, new pathophysiological
biomarkers of human abdominal aortic aneurysm. Thrombosis and Haemostasis. 2014;112(1):87-95.

* Auque M., Civantos E., SANcHez-Lopez E., Lavoz C., Raveco-MAaTeos S., Ropriues-Diez R. et al. Integrin-linked
kinase plays a key role in the regulation of angiotensin ll-induced renal inflammation. Clinical Science.
2014;127(1):19-31.

Contact: Inst. de Invest. Sanitaria Fundacion Jiménez Diaz - Avda. Reyes Catélicos, 2. 28040 Madrid
Phone: (+34) 91 550 48 00 (Ext. 3362/2294) - E.mail: jegido@fjd.es - Website: http://www.fjd.es
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Diabetes, Obesity and Humanj&eproduct"ion
Programme: P4 ‘

Lead Researcher: Escobar Morreale, Héctor F.

Group members

STAFF MEMBERS: Fernandez Duran, Elena | Insenser Nieto, Marfa Rosa | Martinez Garcia, M? Angeles |
Ojeda Ojeda, Miriam

ASSOCIATED MEMBERS: Alvarez Blasco, Francisco | Luque Ramirez, Manuel | Roldan Martin, Marfa Belén |
San Millan Lopez, José Luis | Sanchon Rodriguez, Radl

Main lines of research

e Influence of the balance between androgens and oestrogens on the development of abdominal adi-
posity and visceral adipose tissue dysfunction in humans as pathogenetic factors of insulin resistance
and diabetes, including:

* An integrated approach to the influence of sex hormones on the amount and dysfunction of visceral
and subcutaneous fat as studied by clinical research, molecular genetics, molecular biology, transcrip-
tomics, proteomics and metabolomics.

» The identification of pathogenetic markers of diabetes in severe obesity and predictors of diabetes
remission after bariatric surgery.

* The role of disordered iron metabolism on the metabolic associations of polycystic ovary syndrome.

* The effects of sex hormones on the metabolic and inflammatory responses to the oral administration
of different macronutrients.
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Most relevant scientific articles

* Dewaity D., Lusan MLE., CaArRMINA E., Cepars ML, Laven J., Norvan R.J. et al. Definition and significance
of polycystic ovarian morphology: A task force report from the androgen excess and polycystic ovary
syndrome society. Human Reproduction Update. 2014;20(3):334-352.

* Luque-Ramirez M., MarTi D., FernANDEZ-DURAN E., ALpanes M., Alvarez-Biasco F., Escobar-Morreale H.F.
Office blood pressure, ambulatory blood pressure monitoring, and echocardiographic abnormalities
in women with polycystic ovary syndrome: Role of obesity and androgen excess. Hypertension. 2014;
63(3):624-629.

o Escoar-Morreate HF, Awvarez-Blasco F, BoTetia-CARReTERO JI, LuQuE-RAMIREZ M. The striking similarities in
the metabolic associations of female androgen excess and male androgen deficiency. Human repro-
duction (Oxford, England). 2014; 29(10):2083-91.

o Atpanes M., Luque-Ramirez M., MarTiNEz-GARCIA M.A., FERNANDEZ-DURAN E., ALvarez-BLasco F., Escosar-Mo-

rRrRealE H.F. Influence of adrenal hyperandrogenism on the clinical and metabolic phenotype of women
with polycystic ovary syndrome. Fertility and Sterility. 2014

* Luque-Ramirez M., EscoBar-MorreALE H.F. Polycystic Ovary Syndrome as a Paradigm for Prehypertension,
Prediabetes, and Preobesity. Current Hypertension Reports. 2014; 16(12):1-10.

Institution: Servicio Madrilefio de Salud
Contact: Hospital Ramoén y Cajal - Carretera de Colmenar, km 9.1. 28034 Madrid
Phone: (+34) 91 336 90 29 - E.mail: elena.fernandezd@salud.madrid.org
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Genomic programming of beta cells
Programme: P3 y P4
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Lead Researcher: Ferrer Marrades, Jorge

Group members
Garcia Hurtado, Javier | Grau Martinez, Vanessa | Maestro Garriga, Miguel Angel | Sa-
nahuja, Carme

Akerman , lldem | Armengol-, Mar | Castro Moran, Natalia | Cebola, Inés | Correa
Tapia, Miguel A. | Moran Castany, Ignasi | Mularoni, Loris | Nakic, Nikolina | Pasquali, Lorenzo | Rovira Clu-
sellas, Meritxell

Main lines of research

Dissection of the genetic mechanisms underlying the pathogenesis of human diabetes.

Understanding the epigenome of pancreatic beta cells and its implications for the development, plas-
ticity and growth of beta cells

Mouse genetic analysis of beta-cell gene regulation.
The regeneration of pancreatic beta cells



Ciberdem

Most relevant scientific articles

e Pasquatl L., Gautton K.J., RopriGuez-Secul S.A., MutaroNi L., Micuet-Escatapa 1., Akervan |. et al. Pan-
creatic islet enhancer clusters enriched in type 2 diabetes risk-associated variants. Nature Genetics.
2014;46(2):136-143.

o Suaw-SmitH C., De FrRanco E., ALen H.L., BaTtLLe M., FLanacgan S.E., Borowiec M. et al. GATA4 mutations are
a cause of neonatal and childhood-onset diabetes. Diabetes. 2014;63(8):2888-2894.

* Roprico-Torres D., Arro S., ColL M., MoraLes-Ianez O., Mitan C., Biava D. et al. The biliary epithelium
gives rise to liver progenitor cells. Hepatology. 2014.

® THORENS B., Tarussio D., Maestro MLA., Rovira M., Heikkita E., Ferrer J. Ins1Cre knock-in mice for beta cell-
specific gene recombination. Diabetologia. 2014.

e Weepon M.N., CesoLa |., PatcH A.-M., FLanacan S.E., De Franco E., CaswelL R. et al. Recessive mutations
in a distal PTF1A enhancer cause isolated pancreatic agenesis. Nature Genetics. 2014;46(1):61-64.

Highlights

During 2014 the team has achieved several scientific goals, including the generation of epigenomic
reference maps in embryonic and adult pancreatic islets, the discovery of novel Mendelian and
polygenics variants that disrupt pancreatic enhancers and thereby contribute to diabetes mellitus, and
the identification of long non-coding RNAs that control pancreatic beta cell regulatory networks. We
have characterized a conditional mouse mutation of a chromatin regulator that is a potential molecular
target to reprogram pancreatic beta cells from pancreatic exocrine cells. We are furthermore completing
a study that will determine how allelic variation influences genome activity in pancreatic islets.

In addition to ongoing EU and national grants, the team has gained a new grant from Novonordisk
Foundation that will support the generation of a new KO mouse model and a postdoctoral fellowship
salary for 3 years. We have also obtained an EU Marie Curie Training Network that has just started. The
team has recruited a new postdoctoral trainee who gained her own Marie Curie award. One of the
postdoctoral trainees of the lab, Dr Lorenzo Pasquali, has obtained a Ramon y Cajal award and has been
offered a Prinicipal Investigator position in Fundacio Joan Carreras/IMPPC.

Institution: Instituto de Investigaciones Biomédicas August Pi i Sunyer
Contact: Centro Esther Koplowitz - C/ Rosselld, 149. 08036 Barcelona - Phone: (+34) 93 227 30 28
E.mail: jferrer@clinic.ub.es - Website: http://betacellregulation.net
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Mechanisms of Control of Glueose
and Fatty Acid Metabolism in Skeletal

Muscle Cells and Metabolic Impairment in Atrophy
Programme. P4

Lead Researcher: GOmez Foix, Anna Maria

Group members

Montori Grau, Marta
Garcia Martinez, Celia | Orozco, Anna | Osorio Conles, Oscar

Main lines of research

Mechanisms of control of skeletal muscle glycogen metabolism: differential functionality of the pro-
tein phosphatase 1 glycogen-associated regulatory subunits and function of GNIP1 (glycogenin Inte-
racting Protein 1) / TRIM7.

Participation and identity of signaling molecules derived from palmitate metabolism in the impairment
of muscle cell insulin response and induction of an inflammatory signal. Metabolic control by the fatty
acid transport protein 1 (FATP1) in the context of high-fat diet induced diabetes.

Role of secretable proteins predominant in adipose tissue and muscle, such as PTX3, CCDC80 or colla-
gen VI, in the modulation of insulin signaling and glucose metabolism in adipocytes and muscle cells.

Development of an electroporator device directly applicable to adherent cells cultured on standard
multiwell plates to facilitate molecular transfer.



Ciberdem

Most relevant scientific articles

® Sawvapo L., Barroso E., Gowmez-Foix A.M., Patomer X., MicHauk L., Wanu W. et al. PPARB/S prevents
endoplasmic reticulum stress-associated inflammation and insulin resistance in skeletal muscle cells
through an AMPK-dependent mechanism. Diabetologia. 2014.

* GuITART M., Osorio-Contes O., PenTiNaT T., CeBria J., GARCia-ViLLoria J., Sata D. et al. Fatty Acid Transport
Protein 1 (FATP1) localizes in mitochondria in mouse skeletal muscle and regulates lipid and ketone
body disposal. PLoS ONE. 2014;9(5).

o FerNANDEZ-NOVELL J.M., Ramio-LiucH L., Orozco A., Gomez-Foix A.M., GuiNovarT J.J., Robricuez-GiL J.E. Glu-
cose and fructose have sugar-specific effects in both liver and skeletal muscle in vivo: A role for liver
fructokinase. PLoS ONE. 2014;9(10).

* GARCIA-SANCHEZT., GUITART M., RoseLL-Ferrer J., Gomez-Foix A.M., Bragos R. A new spiral microelectrode
assembly for electroporation and impedance measurements of adherent cell monolayers. Biomedical
Microdevices. 2014;16(4):575-590.

* SANcHEz T.G., GUITART M., RoseLL-Ferrer J., Gomez-Foix A.M., Bracos R. Gene transfer to adherent cells by
in situ electroporation with a spiral microelectrode assembly. IFMBE Proceedings. 2014;41:900-903.

Institution: Universidad de Barcelona

Contact: Facultad de Biologia. Universidad de Barcelona.

Diagonal, 643. 08028 Barcelona - Phone: (+34) 93 402 10 27 - E.mail: agomezfoix@ub.edu
Website: http://www.ciberdem.org/grupo.php?id=14
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Diabetes and obesity: biopatholnogy

and cellular plasticity
Programme: P2 y P3

e RARPERREAAERL |

Lead Researcher: Gomis de Barbara, Ramon

Group members

STAFF MEMBERS: Blanco Carrasco, Jesus | Esteban Romero, Maria Yaiza | Fernandez Ruiz, Rebeca | Garcia
Alaman, Ainhoa | Garcia Gomez-Valades, Alicia | Gonzalez Ruano, Elena | Katte, Kimberly | Viaplana Mas-
clans, Judith | Vieira, Cristina Elaine

ASSOCIATED MEMBERS: Canivell Fusté, Silvia | Casamitjana Abella, Roser | Cervantes Roldan, Sara | Claret
Carles, Marc | Conget Donlo, Ignacio | Esmatjes Mompo, Enrique | Flores Meneses, Lilliam | Gasa Arnaldich,
Rosa Maria | Giménez Alvarez, Margarita | Hanzu, Felicia Alexandra | Martins de Sousa Maia Malpique, Rita
Maria | Mora Porta, Mireia | Nadal Martin, Belén | Nicod, Nathalie | Papageorgiou, Aikaterini | Pradas Juni,
Marta | Schneeberger Pane, Marc | Vidal Cortada, Josep

Main lines of research

* The effects of pancreatic-mesenteric adipose tissue on beta-cell plasticity

* Crosstalk between adipose tissue and endothelium in metabolic diseases: the role of adipocytokines in
the aetiology and development of the atherothrombotic complications in both diseases

* The molecular determinants involved in pancreatic beta-cell apoptosis and regeneration: clinical appli-
cations

e Transcriptional networks which control beta-cell population and function
e Pancreatic islet transplantation: role of PTP1B

* The role of the hypothalamus in energy homeostasis control in obesity

e Genetic determinants involved in the risk of type 2 diabetes
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Most relevant scientific articles

* MatriQue R., Ficuerepo H., Estesan Y., ResurraT S.A., Hanzu F.A., Vinaixa M. et al. Integrative analysis re-
veals novel pathways mediating the interaction between adipose tissue and pancreatic islets in obesity
in rats. Diabetologia. 2014;57(6):1219-1231.

o JimeEnez A, Mari A., Casamimana R., Lacy A., Ferrannini E., VipaL J. GLP-1 and glucose tolerance after sleeve
gastrectomy in morbidly obese subjects with type 2 diabetes. Diabetes. 2014,63(10):3372-3377.

* Hanzu F.A., ViNaixa M., PapaGeorGiou A., Parrizas M., Correlic X., DeLGapo S. et al. Obesity rather than
regional fat depots marks the metabolomic pattern of adipose tissue: An untargeted metabolomic
approach. Obesity. 2014;22(3):698-704.

e Ouvera J.M., ResurraT S.A., Gasa R., Burks D.J., Garcia A., Kalko S.G. et al. Tungstate promotes B-cell
survival in Irs2-/- mice. American Journal of Physiology - Endocrinology and Metabolism. 2014;306(1).

* ScHNeeBerGER M., Gowmiis R., Crarer M. Hypothalamic and brainstem neuronal circuits controlling homeos-
tatic energy balance. Journal of Endocrinology. 2014;220(2).

Highlights

The most important highlights during 2014 include the following: First, the journal Diabetologia
featured our article entitled “Integrative analysis reveals novel pathways mediating the interaction
between adipose tissue and pancreatic islets in obesity” on the cover on the June issue. Also, the
European Foundation for the Study of Diabetes (EFSD) nominated Dr. Rosa Gasa, member of our group,
to coordinate the Diabetes Research Education Programme in Europe. This nomination is important, as
it recognizes our group as an international point of reference in research to the extent that one of its
members can lead the coordination of an international educational program of prestige, such as the
one organized by the EFSD. On another note, group leader Ramon Gomis was named as one of the
four coordinators of the Academia Europaea for Southern Europe. In terms of international projects,
as deputy coordinators of the MEDIGENE project in which CIBERDEM participates, we have developed
various strategies for conducting GWAS analyses in populations of the different participating countries
(France, ltaly, Spain, Greece, Morocco, Tunisia, Algeria and Egypt). Furthermore, we have prepared
the biobank with samples of genomic and mitochondrial DNA taken from molars originating from the
Roman population of the Tarragona Necropolis, with the corresponding amplification and sequencing.
Finally, we wish to make special mention of the José Antonio Hedo Junior Basic Research Prize, which
was awarded in 2014 by the Foundation of the Spanish Diabetes Society (SED) to group member Dr.
Elaine Vieira.

Institution: Instituto de Investigaciones Biomédicas August Pi i Sunyer

Contact: Centro Esther Koplowitz C/ Rosselld, 149. 08036 Barcelona - Phone: (+34) 93 312 94 11
E.mail: ramon.gomis@idibaps.org - Website: http://www.diabetes-obesity-research.org
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Metabolic Engineering and Diabetes Therapy
Programme: P2

Lead Researcher: Guinovart Cirera, Joan Josep

Group members

Duran Castells, Jordi | Lépez-Soldado Fernandez, lliana | Veza Estévez, Emma

Adrover Palau, Anna | Garcia Rocha, Maria del Mar | Mir Coll, Juan Ignacio | Slebe
Concha, Juan Felipe | Testoni, Giorgia | Zapata , Claire- Alix

Main lines of research
The control mechanisms of glucose storage in the liver and their alterations in diabetes mellitus. Cha-
racterization of novel compounds with anti-diabetic action.
The role of glycogen metabolism in the glucose-sensing function of pancreatic beta-cell and liver.

The consequences of altered glycogen deposition in various tissues in diabetes mellitus and in several
neurodegenerative diseases.
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Most relevant scientific articles

* DuraN J., GruarT A., GArcia-RocHA M., Detgabo-Garcia J.M., GuiNovarT J.J. Glycogen accumulation un-
derlies neurodegeneration and autophagy impairment in lafora disease. Human Molecular Genetics.
2014;23(12):3147-3156.

® SAgz |., Duran J., Sinabinos C., Bettran AL, Yanes O., Tevy MLF. et al. Neurons have an active glycogen
metabolism that contributes to tolerance to hypoxia. Journal of Cerebral Blood Flow and Metabolism.
2014,;34(6):945-955.

* SinabiNos C., VALLEs-ORTEGA ., Boutan L., Sotsona E., Tevy M.F., Marauez M. et al. Neuronal glycogen
synthesis contributes to physiological aging. Aging Cell. 2014.

e Ouvera J.M., ResurraT S.A., Gasa R., Burks D.J., Garcia A., Kalko S.G. et al. Tungstate promotes B-cell
survival in Irs2-/- mice. American Journal of Physiology - Endocrinology and Metabolism. 2014;306(1).

e Hernanpez C., Garcia-Ramirez M., Garcia-RocHA M., SaAez-Lorez C., VaLverpe A.M., GuiNovarT J.J. et al.
Glycogen storage in the human retinal pigment epithelium: A comparative study of diabetic and non-
diabetic donors. Acta Diabetologica. 2014;51(4):543-552.

Highlights

During 2014, we showed that glycogen accumulation has beneficial or harmful effects, depending on
the tissue.

Thus, we confirmed that the increase in liver glycogen reduces obesity and appetite in mice after the
administration of a high-fat diet. This finding could open up a new approach for the treatment of the
obesity associated with diabetes. We also demonstrated that—in contrast to what it was known until
now—neurons have an active glycogen metabolism and that this protects them under stress conditions
such as hypoxia.

Furthermore, our studies indicate that Lafora disease is caused by the accumulation of aberrant glycogen
in neurons, as animals unable to synthesize the polysaccharide do not develop the disease. We believe
that glycogen accumulation in neurons may play a role in the conditions associated with diabetes,
diabetic retinopathy, and diabetic neuropathy. In this regard, in collaboration with Dr. Rafael Sim¢, we
demonstrated that the retinal pigment epithelium can store large amounts of glycogen—a capacity that
was previously unknown. In another collaborative study between CIBERDEM and Dr. Ramon Gomis, we
progressed in the study of tungstate as a protective compound for beta cells.

Institution: Instituto de Investigaciones Biomédicas August Pi i Sunyer

Contact: Fundacion Privada Instituto de Recerca Biomédica (IRB Barcelona)

Josep Samitier, 1-5. 08028 Barcelona - Phone: (+34) 93 403 71 61 - E.mail: guinovart@irbbarcelona.org
Website: http://www.irbbarcelona.org/index.php/cat/research/programmes/ molecular-medicine/
metabolic-engineering-and-diabetes-therapy
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Consequences of Prenatal and Perinatal
Disorders on Postnatal Development.

Disorders of Fetal Origin
Programme: P4

Lead Researcher: Ibafiez Toda, Lourdes

Group members

STAFF MEMBERS: Diaz Silva, Marta | Quilez Moya, Jovita

ASSOCIATED MEMBERS: Blasco Ruano, Israel | Casano Sancho, Paula | Infantes Sanchez, David | Lopez
Bermejo, Abel | Marcos Salas, Maria Victoria | Sebastiani, Giorgia

Main lines of research

e Childhood diabetes

* Physiological and pathological states in newborns and their effects on evolution
e Congenital malformations and their surgical management

* Foetal medicine: foetal well-being markers

e Intrauterine growth retardation and related disorders
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Most relevant scientific articles

* Dt ZeGHer F., Perez-Cruz M., Diaz M., Gomez-Roic M.D., Lorez-BermEio A., IBANEZ L. Less myostatin and more lean
mass in large-born infants from nondiabetic mothers. Journal of Clinical Endocrinology and Metabolism.
2014;99(11):E2367-E371.

* Diaz M., ARAGONES G., SANCHEZ-INFANTES D., BassoLs J., Pérez-Cruz M., Dt ZegHer F. et al. Mitochondrial DNA in
placenta: Associations with fetal growth and superoxide dismutase activity. Hormone Research in Paediatrics.
2014;82(5):303-309.

* Diaz M, BassoLs J, Lorez-BermEio A, pE ZeGHeR F, IBANEZ L. Metformin treatment to reduce central adiposity after
prenatal growth restraint: a placebo-controlled pilot study in prepubertal children.Pediatric diabetes. 2014.

* IBANEz L., ONG K.K., LoPez-BermEio A., Dunaer D.B., De ZegHer F. Hyperinsulinaemic androgen excess in adolescent
girls. Nature Reviews Endocrinology. 2014;10(8):499-508.

* Sanz N., Diaz M., Lorez-Bermieio A., Sierra C., FernanDez A., D ZeGHer F. et al. Newborns with lower levels of
circulating polyunsaturated fatty acids (PUFA) are abdominally more adipose. Pediatric Obesity. 2014;9(3).

Highlights

RESEARCH GROUP

Over 2014, the group has further developed the two main research lines: 1)ovarian androgen excess; 2)low
birth weight and subsequent postnatal endocrine-metabolic and body composition abnormalities.

These are among the priority research lines of the Hospital Sant Joan de Déu, being part of a bigger line entitled:
Adult Diseases of Fetal Origin, coordinated by Dr. Lourdes Ibafiez since 2008 (University of Barcelona; www.
hsjdbcn.org).

The results of the recent progress have been presented in invited lectures at international forums, including at
the ICE/ENDOCRINE SOCIETY meeting in Chicago (USA).

COLLABORATIONS

e Since 1998, the research group has developed joint research projects (and derived manuscripts) with the
University of Leuven, Belgium (Prof. F. de Zegher), the University of Cambridge, UK (Prof. D.B. Dunger, Dr. K.
Ong) and the University of Girona (Dr. A. Lépez-Bermejo).

e The results of the project entitled: Infant manifestations of adult obesity susceptibility genotypes [collaborative
study with Cambridge, INSERM (Paris) & Leuven], supported by a research grant from the European Society
for Paediatric Endocrinology (ESPE) have been published in JAMA Pediatr 2014; 168:1122-30.

e Dr. Lourdes Ibafez has been entitled as ESPE representative in a Clinical Consensus Manuscript on The Diag-
nosis of Polycystic Ovarian Syndrome during Adolescence (ESPE, AE-PCOS, APEG, APPES, ASPAE, JSPE, JSOG,
NASPAG, PES, SLEP). The manuscript has been accepted for publication in Horm Res Paediatr (December,
2014).

AWARDS

e Dr. Lourdes Ibafiez has received the prestigious Premi Nacional de Recerca 2014 (Generalitat i Fundacié Cata-
lana per a la Recerca i la Innovacio).

OTHER (DR. LOURDES IBANEZ)

e Coordination & Direction of the Master in Paediatric & Adolescent Endocrinology (Universitat de Barcelona).

e Chair: Pediatric & Adolescent Gynecology Working Group, ESPE (www.eurospe.org) & SGA Working Group,
SEEP (www.seep.es/privado/ctpubli6.asp).

Institution: Fundacion privada Instituto de Recerca Biomédica (IRB-Barcelona)
Contact: Hospital Sant Joan De Deu Santa Rosa, 39-57 - 08950 Esplugues del Liobregat (Barcelona)
Phone: (+34) 93 280 40 00 (ext.4424 ,70205) - E.mail: libanez@hsjdbcn.org - Website: http://Awww.fsjd.org
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Islet Cell and Stem Cell Physiolcn)lgy
Programme: P3

"’o,%‘ b

Lead Researcher: Martin Bermudo, Francisco

Group members
STAFF MEMBERS: Araujo Legido, Raquel | Cardenas Garcia, Antonio Manuel | Diaz Contreras, Irene | Hitos
Prados, Ana Belén

ASSOCIATED MEMBERS: Bedoya Bergua, Francisco Javier | Berna Amordés, Genoveva | Cahuana Macedo,
Gladys Margot | Carrasco Fernandez, Manuel | Ortega de la Torre, Marfa de los Angeles | Rojas Gonzalez,
Ana Isabel | Soria Escoms, Bernat | Tejedo Huaman, Juan Rigoberto

Main lines of research
» Role of GATA4 and GATAG transcription factors to beta cell function and to acinar cell regeneration
in cerulein-induced pancreatitis.

e Differentiation towards definitive endoderm (DE) and generation of beta cell-like from embryonic stem
cells.

e Use of adult stem cells for pancreatic regeneration.

e Pancreatic acinar differentiation from embryonic stem cells.

e Survival of pancreatic beta cells and the role of nitric oxide.

* Role of nutrients in pathophysiology of Diabetes Mellitus.

e Uses of stem cells in cell therapy treatment of Diabetes Mellitus vascular complications.
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Most relevant scientific articles

* GALvEZ-MARTIN P., HmapcHa A., Soria B., Catrena-Camemany A.C., Ciares-Naveros B. Study of the stability
of packaging and storage conditions of human mesenchymal stem cell for intra-arterial clinical appli-
cation in patient with critical limb ischemia. European Journal of Pharmaceutics and Biopharmaceu-
tics. 2014;86(3):459-468.

* GALvez P., CiaRres B., BErvEio M., HuvabcHa A., Soria B. Standard requirement of a microbiological quality
control program for the manufacture of human mesenchymal stem cells for clinical use. Stem Cells
and Development. 2014;23(10):1074-1083.

e Detgabo |., Carrasco M., Cano E., Carmona R., Garcia-CarsonerOo R., MarN-Gomez L.M. et al.
GATA4 loss in the septum transversum mesenchyme promotes liver fibrosis in mice. Hepatology.
2014;59(6):2358-2370.

e Cano D.A., Soria B., MarTiN F., Rosas A. Transcriptional control of mammalian pancreas organogenesis.
Cellular and Molecular Life Sciences. 2014;71(13):2383-2402.

* Ouveras-Lorez M.-)., BERNA G., Jurapo-Ruiz E., Loprez-GARCiA DE LA SERRANA H., MarTiN F. Consumption of
extra-virgin olive oil rich in phenolic compounds has beneficial antioxidant effects in healthy human
adults. Journal of Functional Foods. 2014;10:475-484.

Highlights

e |dentification of GATA4 transcription factor as a liver fibrosis marker in biopsies from patients with
SM. It has been studied the potential therapeutic target of GATA4 due to its ability to inactive stellate
liver cells and allow the reversion of liver fibrosis.

e Characterization of human islet proteoma profile when culture in serum absence. In this situation
human islets has a reticulum endoplasmic stress response. This will allow the design of tissue culture
media able to improve human islet viability for islet transplantation.

e Development of two rodent models useful to study DM2 pathophysiology and to look for targets
against DM2: i) knockout mice for presinilin. This model doesnt develop SM, DM2 and NAFDL when
fed with high caloric diets rich in saturated fats and sugars and ii) humanised mice with SM, DM2 and
NAFDL. They are LDLR-Leiden -/- mice fed with diets with the same caloric profile, fats and saturated
fats than spanish population.

e Improvement of maturation protocols to obtain beta cell surrogates from hESC and hIPS.

* Development of a tissue culture chemistry xenofree define medium to culture mesenchymal stem cells,
from bone marrow and adipose tissue. The medium improve cell proliferation maintaining a stable cell
genotype and fenotype and cell differentiation potential.

e Production of cells able to be used on cell therapy clinical assays under GMP conditions. Development

of a certified quality system, under current legislation, to produce these cells. The cells have been used
in cell therapy clinical assays to treat DM complications

Institution: Fundacion para la Investigacion y Docencia Sant Joan de Deu
Contact: Centro Andaluz de Biologia Molecular y Medicina Regenerativa - Avda. Américo Vespucio s/n.
41092 Sevilla - Phone: (+34) 954 977 944 - E.mail: fmarber@upo.es - Website: http;//www.cabimer.es
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Molecular Mechanisms of Insulin

Resistance, Insulin Sensitivity, Islet

Development and Diabetic Complications
Programme: P2

(@)

Lead Researcher: Martinez Valverde, Angela M.

Group members
STAFF MEMBERS: Arroba Espinosa, Ana Isabel | Gonzalez Rodriguez, Agueda | Murillo Gomez, Cayetana
| Pardo Marques, Virginia

ASSOCIATED MEMBERS: Ahmed, Maysha | De Pablo Davila, Flora | Herndndez Sanchez, Catalina | Santamaria
Pérez, Beatriz

Main lines of research
* Autophagy as a potential mediator of the progression of the non-alcoholic hepatic liver disease (NAFLD) in
humans.
e Effect of fatty acids and lipid species in the cross-talk between inflammatory and insulin signalling in hepatocytes.

* Drug-mediated insulin resistance in peripheral tissues: effects of chronic pharmacologycal treatments on insu-
lin signalling and glucose homeostasis

* Role of protein tyrosyne phosphatase 1B (PTP1B) in IGF-I and proinsulin-mediated signalling in the retina:
possible benefits of PTP1B inhibition in the impairment of survival of photoreceptor cells.

* Analysis of the balance between stress and survival signalling pathways in diabetic retinopathy in humans.
e Study of the polarization of microglia in diabetic retinopathy.

* Characterization of diabetic nephropathy in IRS2-deficient mice: role of the critical nodes of the insulin sig-
nalling in podocytes.

* Physiological role of proinsulin and the consequences of inappropriately high levels during cardiogenesis.
* Role of atypical catecholaminergic cells in developing mouse pancreas.
* Involvement of Tyrosine Hydroxilase in the metabolic adaptations to diet and temperature stressors.
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Most relevant scientific articles

* GonzALez-RopriGUEz A, ReiserT B., Amann T., ConsTien R., Ronpinone C.M., VaLveroe A.M. In vivo siRNA delivery of
Keap1 modulates death and survival signaling pathways and attenuates concanavalin-A-induced acute liver
injury in mice. DMM Disease Models and Mechanisms. 2014;7(9):1093-1100.

e MogasHer M.A., De Toro-MarTIN J., GonzALEZ-RoDRiGUEZ A., Ramos S., Letzic L.G., James L.P. et al. Essential role
of protein-tyrosine phosphatase 1B in the modulation of insulin signaling by acetaminophen in hepatocytes.
Journal of Biological Chemistry. 2014; 289(42):29406-29419.

* VAzquez P., Rosies A.M., be PagLo F., HernAnDEz-SAncHEZ C. Non-neural tyrosine hydroxylase, via modulation of
endocrine pancreatic precursors, is required for normal development of beta cells in the mouse pancreas.
Diabetologia. 2014;57(11):2339-2347.

* GonzALez-RopriGUEz A., MavoraL R., Acra N., Valbecantos M.P., Parpo V., Miquitena-Couna MLE. et al. Impaired
autophagic flux is associated with increased endoplasmic reticulum stress during the development of NAFLD.
Cell Death and Disease. 2014;5(4).

e Frances De, Moo O, AcrA N, GonzALez-Ropricuez A, FernAnDez-Avvarez A, CucareLLa C et al. Hepatic cyclooxyge-
nase-2 expression protects against diet-induced steatosis, obesity and insulin resistance.Diabetes. 2014.

Highlights

e Endoplasmic reticulum stress and autophagy as potential mediators for the progression of the non-alcoholic
fatty liver disease (NAFLD) in humans.

e Pivotal role of the protein tyrosine phosphatase 1B (PTP1B) in the modulation of the responses to pro- and anti-in-
flammatory challenges in macrophages: implications in the hepatic inflammation during the progression of NAFLD.

¢ Drug-mediated insulin resistance in peripheral tissues: effects of chronic pharmacological treatments (paraceta-
mol and immunossupressants) on insulin signalling and glucose homeostasis.

e Essential role of Keap1/Nrf2 signalling pathway in the modulation of the balance between death and survival
signalling pathways in the liver.

* Hepatic cyclooxygenase-2 expression protects against diet-induced steatosis, obesity and insulin resistance by
the modulation of the insulin signaling cascade.

e Role of PTP1B in IGF-I and proinsulin-mediated signalling in the retina: possible benefits of PTP1B inhibition in
the impairment of survival of photoreceptor cells.

e Study of the polarization of microglia: implications in the progression of diabetic retinopathy.

e Characterization of diabetic nephropathy in IRS2-deficient mice: role of the critical nodes of the insulin signalling
in podocytes.

¢ Role of atypical catecholaminergic cells in developing mouse pancreas.

¢ |nvolvement of tyrosine hydroxilase (TH) in the metabolic adaptations to diet and temperature stressors

FUNDING:

e Inhibition of Protein Tyrosine Phosphatase 1B in the treatment of type 2 diabetes: effects in diabetic comphca-
tions and cell proliferation (SAF2012-33283).

e Study of the mechanisms of insulin resistance: implications in obesity, diabetes and metabolic syndrome. S2010/
BMD-2423: MOIR-CM (Comunidad de Madrid).

* Neurodegeneration as an early event in the Pathogenesis of Diabetic Retinopathy: A multicentric, prospec-
tive, phase II-lll, double blind randomized controlled trial to assess the efficacy of neuroprotective drugs ad-
ministered topically to prevent or arrest Diabetic Retinopathy (EUROCONDOR) FP7-HEALTH-2011-two-stage
HEALTH.2011.2.4.3.1 (2012-2016).

Institution: Universidad Pablo de Olavide
Contact: Instituto de Investigaciones Biomédicas Alberto Sols - C/ Arturo Duperier 4. 28029 Madrid
Phone: (+34) 91 585 44 97 - E.mail: avalverde@iib.uam.es - Website: www.iib.uam.es; www.cib.csic.es
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Lipids and Arteriosclerosis Research Unit
Programme: P1y P2
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Lead Researcher: Masana Marin, Luis

Group members

STAFF MEMBERS: Cabre Llobet, Anna | Merino Ribas, Jordi | Rodriguez Calvo, Ricardo | Rosales Ribas, Roser

ASSOCIATED MEMBERS: Bosquet Agudo, Alba | Fernandez Castillejo, Sandra | Ferré Vallés, Raimon | Giro-
na Tell, Josefa | Guaita Esteruelas, Sandra | Guardiola Guionnet, Monserrat | Heras Ibafiez, Mercedes | Plana
Gil, Ndria | Ribalta Vives, Josep | Saavedra Garcia, Paula | Sola Alberich, Rosa | Vallvé Torrente, Joan Carles

Main lines of research

» Atherogenic dyslipidaemia in diabetes, obesity and metabolic syndrome.

* The characterization of plasma lipoprotein subclasses by NMR, metabolomics and lipidomics.
e Adipose tissue dysfunction as a major determinant of AD.

e Fatty Acid-Binding Proteins (FABPs) and insulin resistance in different tissues.

e Fatty acids and adipokine-induced endothelial dysfunction.

e AD and subclinical atherosclerosis.

e FFA, extracellular matrix and artery wall dysfunction in diabetes.

* The epigenetics of atherosclerosis.

* The impact of nutrition on metabolic and cardiovascular risk.

e Nutrigenomics.
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Most relevant scientific articles

o SaTAR N.A., Ginsgerg H., Ray K., CHapvan M., Arca M., Avirna M. et al. The use of statins in people
at risk of developing diabetes mellitus: Evidence and guidance for clinical practice. Atherosclerosis
Supplements. 2014;15(1):1-15.

* MeriNO J., SALA-Vita A, Kones R., Ferre R., Prana N., Girona J. et al. Increasing long-chain n-3PUFA con-
sumption improves small peripheral artery function in patients at intermediate-high cardiovascular
risk. Journal of Nutritional Biochemistry. 2014,25(6):642-646.

* GuarpiotA M., Ouva I., GuitLaumet A., MarTiN-TRuliLLo T., RosaLes R., Valwve J.C. et al. Tissue-specific DNA
methylation profiles regulate liver-specific expression of the APOA1/C3/A4/A5 cluster and can be ma-
nipulated with demethylating agents on intestinal cells. Atherosclerosis. 2014;237(2):528-535.

® GYLNG H., PtaT J., Turiey S., Ginseerg H.N., EtteGarp L., Jessup W. et al. Plant sterols and plant sta-
nols in the management of dyslipidaemia and prevention of cardiovascular disease. Atherosclerosis.
2014,232(2):346-360.

* Meaias-RanaiL |., MeriNo J., Ferre R., PLana N., Heras M., Casre A. et al. Subclinical atherosclerosis deter-
minants in morbid obesity. Nutrition, Metabolism and Cardiovascular Diseases. 2014.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas

Contact: Universidad Rovira y Virgili. Tarragona - Facultat de Medicina i Ciencies de la Salut

C/ Sant Lloreng, 21 Planta baja. Edificio 4. 43201 Reus Tarragona - Phone: (+34) 977 759 371

E.mail: urla@iispv.cat - http://www.iispv.cat/recerca/arees_de_recerca/15/unitat-de-recerca-en- lipids-i-
arteriosclerosi-urla-unitat-vascular-i-del-metabolisme-uvasmet
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Group of research into Diabetes

and metabolism
Programme: P3 y P4

'
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Lead Researcher: Montanya Mias, Eduard

Group members

STAFF MEMBERS: Estil-Les Altamiras, Elisabet | Téllez Besoli, Noelia

ASSOCIATED MEMBERS: Caballero Corchuelo, Jorge | Gomez Saez, José Manuel | Moreno Amador, José
Luis | Nacher Garcia, Montserrat | Pairo Delgado, Marfa del Mar | Pérez Maraver, Manuel | San José Terron,
Patricia | Soler Ramon, Juan | Vilarrasa Garcia, Nuria

Main lines of research

The group has two main lines of research focused on diabetes and obesity. The research on the molecular
and cellular biology of pancreatic islets has an essential component of pre-clinical research with a particular
emphasis on its translation to the treatment of diabetes. The specific focus of research line on pancreatic
islets are the mechanisms of destruction and regeneration of pancreatic beta cells with a particular interest
in the cell therapy of diabetes and regenerative medicine. This research includes also some aspects more
directly related to beta cell function and chronic complications in diabetic patients. The group has also a
strong interest in the link between obesity and diabetes, and has focused its efforts in the study of the
metabolic and molecular regulation of insulin resistance by adipose tissue, the impact of bariatric surgery
glucose metabolism and the metabolic and non-metabolic complications of obesity.
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Most relevant scientific articles

* Montanva E. Insulin resistance compensation: not just a matter of B-cells? Diabetes. 2014;63(3):832-834.

o CeperUELO-MALLARRE V., DURAN X., PACHON G., RocHe K., GARRIDO-SANCHEZ L., ViLArRrasa N. et al. Disruption of
GIP/GIPR axis in human adipose tissue is linked to obesity and insulin resistance. Journal of Clinical En-
docrinology and Metabolism. 2014;99(5).

® Pizarro-DELGADO J., Fasciant |., Temperan A., Romero M., GonzaLez-NieTo D., ALonso-Macpatena P. et al. Inhibi-
tion of connexin 36 hemichannels by glucose contributes to the stimulation of insulin secretion. Ameri-
can Journal of Physiology - Endocrinology and Metabolism. 2014;306(12).

e Tewez N., MonTanya E. Gastrin induces ductal cell dedifferentiation and B-cell neogenesis after 90% pan-
createctomy. Journal of Endocrinology. 2014;223(1):67-78.

e Satorp N., Gasa M., Mavos M., ForTuna-GuTIERREZ A.M., MONTSERRAT J.M., SANCHEZ-DE-LA-TORRE M. et al. Im-
pact of OSA on biological markers in morbid obesity and metabolic syndrome. Journal of Clinical Sleep
Medicine. 2014;10(3):263-270.

Highlights

The group has seen renewed the consideration of Consolidated Research Group (SGR) for the 2014-16
period, in the 2014 call “Support to research groups in Catalonia” of the Agéncia de Gestié d'Ajuts
Universitaris (AGAUR). The global socre of the group in this call was high enough to obtain also financial
support in the highly competitive area of Medical Sciences and Health. The group has been awarded
financial support for a second research project in the 2014 program Research Projects in Health, and
therefore the two main lines of research of the group maintain competitive financial support from the
Instituto de Salud Carlos Ill. The group has participated in two proposals of the Horizon 2020 research
program of the EU, and one of them had advanced to second stage or evaluation at the end of year 2014.
In addition to publications, the group members have acitvelly participated in national and international
scientific meetings with abstract presentations, invited lectures and as abstracts reviewers. They have also
participate as reviewers of research projects for public and private national and international institutions.
Several members of the group take part in the direction board of national and international scientific
associations in the area of diabetes and obesity. In the teaching area, a doctoral thesis and two master
degrees have been completed. In terms of clinical guidelines and social impact, the President of the
Diabetes Advisory Council of the Autonomous Catalan Government is a member of the research group
and several members of the group contributed to the organization for the Diabetes World Day.

Institution: Fundacién IDIBELL
Contact: Hospital Universitario de Bellvitge - C/ Freixa Larga s/n. 08907 L'Hospit. de Llobregat, Barcelona.
Phone: (+34) 93 260 73 78 - E.mail: montanya@ub.edu - Website: http://www.idibell.cat
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Unit of Cell Physiology and Nutrltlon IB-UMH
Programme: P3

CNDOSHITSTAI T

Lead Researcher: Nadal Navajas, Angel

Group members

STAFF MEMBERS: Castellano Mufoz, Manuel | Navarro Garcia, M® Luisa

ASSOCIATED MEMBERS: Alonso-Magdalena, Paloma | Arévalo Provencio, Marta | Fuentes Marhuenda,
Esther | Irles Vidal, Esperanza | Lluesma Gomez, Modnica | Merino Antolin, Beatriz | Quesada Moll, Ivan |
Ripoll Orts, Cristina | Villar Pazos, Sabrina

Main lines of research

* We study the link between endocrine disruptors and type 2 diabetes. We investigate the actions of
oestrogens and environmental oestrogenic pollutants in the function of pancreatic alpha and beta
cells with an emphasis on the molecular mechanisms involved.

e Signal transduction pathways involved in the function and pathology of alpha and beta-cells. We
study the activation of signalling pathways by leptin receptors. Additionally, we investigate the adap-
tations of islet-cells to obesity and malnutrition states.
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Most relevant scientific articles

* GARrcia-ArEvaLo M., ALoNso-MAGDALENA P., SanTos J.R.D., Quesapa I., Carnero E.M., NapaL A. Exposure to
bisphenol-A during pregnancy partially mimics the effects of a high-fat diet altering glucose homeosta-
sis and gene expression in adult male mice. PLoS ONE. 2014;9(6).

* SaavebrA-AVILA NLA., SENGUPTA U., SANcHEZ B., Sala E., Hasa L., STratmann T. et al. Cyclin D3 promotes pan-
creatic B-cell fitness and viability in a cell cycle-independent manner and is targeted in autoimmune dia-
betes. Proceedings of the National Academy of Sciences of the United States of America. 2014;111(33).

* Viera E., Burris T.P., Quesapa |. Clock genes, pancreatic function, and diabetes. Trends in Molecular Me-
dicine. 2014;20(12):685-693.

* RaracHo A., GoNncaLves-NeTo L.M., Santos-Sitva J.C., ALonso-MacbaLena P., Merino B., Tasoca S.R. et al. Pan-
creatic alpha-cell dysfunction contributes to the disruption of glucose homeostasis and compensatory
insulin hypersecretion in glucocorticoid-treated rats. PLoS ONE. 2014;9(4).

* MaRrrOQUI L., ALonso-MaGDALENA P., MEeriNo B., FuenTes E., Nabal A., Quesapa |. Nutrient regulation of gluca-
gon secretion: Involvement in metabolism and diabetes. Nutrition Research Reviews. 2014;27(1):48-62.

Highlights

During 2014 we have described the mechanisms behind the adaptation of pancreatic alpha cells to
glucocorticoid (GC) treatment. We found that GC induced hyperglucagonemia because it alters both
alpha-cell function and mass. A second research line, has demonstrated the role that exposure to the
endocrine disruptor Bisphenol-A during pregnancy has in offspring glucose metabolism. We demonstrated
that male offspring exposed to Bisphenol-A in utero presented altered glucose tolerance and insulin
secretion, aggravated after high fat diet treatment. Those mice presented an altered expression of key
genes involved in fatty acid oxidation and lypogenesis in white adipose tissue and the liver.

Institution: Universidad Miguel Hernandez
Contact: Universidad Miguel Hernédndez - Ctra. Valencia s/n. 03202 Alicante
Phone: (+34) 965 222 002 - E.mail: nadal@umbh.es - Website: http:/diabetes.umh.es
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Metabolic and Molecular Disturbances

in Diabetes
Programme: P1 y P3

Lead Researcher: Novials Sarda, Anna Maria

Group members

Alcarraz Vizan, Gema | Brugnara, Laura | Castafo Pérez, Carlos | Murillo Garcia, Serafin

Cadavez Trigo, Lisa | Ceriello, Antonio | Garcia Rovés Gonzélez, Pablo Miguel |
Montane Mogas, Joel | Moreno Asso, Alba | Parrizas Jiménez, Marcelina | Servitja Duque, Joan Marc | Visa
Maijoral, Montse

Main lines of research

Mechanisms of pancreatic islet dysfunction in type 2 diabetes mellitus, in particular, the process of
cytotoxicity as induced by amyloidogenesis.

Signalling and transcriptional networks in the pancreatic beta cell, mainly related to the modulation of
the transcriptional programme under stress conditions.

Impact of lifestyle on diabetes: metabolic and molecular responses to exercise and nutrition in diabetic
patients and animal models.

Impact of glucose oscillations on cardiovascular complications of diabetes: mechanisms of endothelial
dysfunction.



Ciberdem

Most relevant scientific articles

o CerieLto A., Nowviats A., Canivell S., La Sata L., Puiabas G., Esposito K. et al. Simultaneous GLP-1 and insulin
administration acutely enhances their vasodilatory, antiinflammatory, and antioxidant action in type 2
diabetes. Diabetes Care. 2014;37(7):1938-1943.

o CapAvez L., MonTaNE J., ALcarRrAZ-Vizan G., Visa M., VipaL-Fasreca L., Servitia J.-M. et al. Chaperones ame-
liorate beta cell dysfunction associated with human islet amyloid polypeptide overexpression. PLoS
ONE. 2014;9(7).

* LA Sata L., Puiapas G., De Nigris V., Cannvell S., Noviats A., Genovese S. et al. Oscillating glucose and
constant high glucose induce endoglin expression in endothelial cells: the role of oxidative stress. Acta
Diabetologica. 2014.

e Tom R.Z., Garcia-Roves P.M., Siogren R.J.O., Jiang L.Q., HowmstrRom M.H., Desumukd A.S. et al. Effects
of AMPK activation on insulin sensitivity and metabolism in leptin-deficient ob/ob mice. Diabetes.
2014,63(5):1560-1571.

o CeriELLo A., Noviats A., OrTeGA E., Puiabas G., La Sata L., Testa R. et al. Hyperglycemia following recovery
from hypoglycemia worsens endothelial damage and thrombosis activation in type 1 diabetes and in
healthy controls. Nutrition, Metabolism and Cardiovascular Diseases. 2014;24(2):116-123.

Highlights

Among the overall results of our scientific productivity during 2014, we highlight publications in high-
impact journals in our field, both in basic and clinical research, with special mention of our findings on: the
effect of GLP-1 on endothelial function in patients with diabetes; the protective effect of chaperones on the
response of the pancreatic beta-cell to endoplasmic reticulum stress under conditions of glucolipotoxicity;
and the effect of AMPK activation on insulin sensitivity in obese leptin-deficient ob/ob mice.

Over the past year our group has received grants from different funding sources: Health Research
Fund (FIS) grant from the Instituto de Salud Carlos Ill; Research Group Support (SGR) grant from the
Government of Catalonia; a prestigious international grant from the European Foundation for the Study of
Diabetes (EFSD) for investigating microRNAs involved in the pathogenesis of diabetes. The previous year,
our group entered a 3-year collaborative agreement with Grifols company to study the potential of one
of its pharmaceutical products for treating diabetes, as well as an agreement with Novartis for studying
microRNAs as prediabetes biomarkers.

Two doctoral theses were defended in 2014, the results of which have been published in the same year
and also the current one.

In collaboration with the Spanish Diabetes Society (SED), our group organized a theoretical/practical course
on translation diabetes research, aimed at resident endocrinologists.

Finally, in terms of social outreach activities, the clinician group members have presented several educational
sessions open to the public on the importance of lifestyle in achieving good diabetes control.

Institution: Instituto de Investigaciones Biomédicas August Pi i Sunyer
Contact: Centro Esther Koplowitz - C/ Rossell6, 149. 08036 Barcelona
Tel.: (+34) 93 227 54 00 (ext. 4153) - E.mail: anovials@clinic.ub.es
Website: http://www.diabetes-obesity-research.org
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Endocrinology and Nutrition Service
Programme: P1

Lead Researcher: Rojo Martinez, Gemma

Group members

Garcia Escobar, Eva | Garcia Serrano, Sara | Linares Parrado, Francisca

Almaraz Almaraz, Maria Cruz | Bermudez Silva, Francisco Javier | Colomo Rodri-
guez, Natalia | De Antonio Esteva, Isabel | Gomez Zumaquero, Juan Miguel | Gonzalez Molero, Immaculada
| Gonzalez Romero, Maria Stella | Lago Sampedro, Ana Maria | Martin Nufiez, Gracia Marfa | Monastero,
Roberto | Olveira Fuster, Gabriel | Rodriguez Pacheco, Francisca | Rubio Martin, Elehazara | Ruiz de Adana
Navas, Soledad | Ruz Maldonado, Inmaculada | Valdés Hernandez, Sergio

Main lines of research
The biomolecular epidemiology of diabetes, obesity and metabolic syndrome (Pizarra Study, Egabro
Study, di@bet .es Study).
The study of insulin resistance in patients with extreme obesity undergoing bariatric surgery.
Fatty acids, insulin resistance and adipocyte metabolism.
Avrtificial nutrition and hiperglycaemia.
New technologies applied to the treatment of type 1 diabetes.
To study biomarkers in animal models and in vitro to elucidate the mechanisms of disease.
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Most relevant scientific articles

o MarTiN-NuNez G.M., Casrera-MuLero R., Rusio-MarTiN E., Rojo-MarTinez G., Owvera G., VaLDEs S. et al.
Methylation levels of the SCD1 gene promoter and LINE-1 repeat region are associated with weight
change: An intervention study. Molecular Nutrition and Food Research. 2014;58(7):1528-1536.

* Rojo-MarTiNEZ G., Maymo-Masip E., Mar Robricuez M., Sotano E., Gobay A., SoriGuer F. et al. Serum sCD163
levels are associated with type 2 diabetes mellitus and are influenced by coffee and wine consumption:
Results of the di@bet.es study. PLoS ONE. 2014;9(6).

e Valpts S., Malponapo-Araque C., GARCIA-TORRes F., Gopay A., BoscH-Comas A., Borou E. et al. Ambient
temperature and prevalence of obesity in the spanish population: The di@bet.es study. Obesity.
2014;22(11):2328-2332.

o MaRTIN-NUNEZ G.M., RuBlo-MARTIN E., CaBrera-MuLErO R., Rojo-MarTiNez G., OLvera G., Valbes S. et al. Type
2 diabetes mellitus in relation to global LINE-1 DNA methylation in peripheral blood: A cohort study.
Epigenetics. 2014;9(10):1322-1328.

o GuTierrez-REPISO C., SORIGUER F., Rojo-MARTINEZ G., GARcia-FUENTES E., VaLDEs S., Gopay A. et al. Variable pat-
terns of obesity and cardiometabolic phenotypes and their association with lifestyle factors in the Di@
bet.es study. Nutrition, Metabolism and Cardiovascular Diseases. 2014.

Highlights

We are a research group with epidemiological, clinical and experimental projects, whose ultimate purpose is

the study of the nature-nurture relationships in explaining the high prevalence of metabolic diseases such as

diabetes. Our methodology is based on an ongoing dialogue between clinical, experimental and epidemiological

observations. The group operates from a holistic understanding of human biology, and investigates the natural

history of the disease conducting trials and evaluation studies of clinical practice to monitor risk factors, prevent

diabetes and the onset of secondary pathology or improve the quality of life of patients.

Doctoral thesis:

e "Prevalence of hyperglycemia and diabetes in non-critically ill patients with total parenteral nutrition” (M. José
Guerrero Tapia directed by G Olveira).

e "Evaluation of carbohydrate metabolism and diabetes risk in patients hospitalized for ischemic heart disease.”
(Natalia Rodriguez Colomo directed by F Soriguer and G Rojo Martinez).

e “Bjomechanics of diabetic foot disease: experimental study of patients with type 1 diabetes mellitus with and
without peripheral neuropathy” (Miguel A Pérez Verdun, directed by S Gonzalez Romero.).

To highlight: the group’s participation in the call of AES with two large collaborative projects selected for

funding:

¢ “Incidence of type 2 diabetes in the di@bet.es study: role of fatty acid transport system regulated by VEGFB in
the development of metabolic diseases (Pl 14/00710, Rojo Martinez G IP) coordinated with 4 others subpro-
jects, which together have been awarded more than 500000€ to study various biomarkers of risk for diabetes
(di@bet.es study).

¢ Understanding obesity (Ob), metabolic syndrome (MetS), type 2 diabetes (T2DM) and fatty liver disease (FL):
a multidisciplinary approach” (PIE14/00031), excellence integrated project coordinated with other 11 CIBER
groups with a budget of 660000€.

The group currently participates in the DEDIPAC and ENPADASI actions of JPI “A Healthy Diet for a Healthy

Life".

Institution: Fundacion Publica Andaluza para la Investigacion de Mélaga en Biomedicina y Salud (FIMABIS)
Contact: Hospital Universitario Carlos Haya - Plaza del Hospital Civil s/n. 29009 Malaga
E.mail: gemma.rojo.m@gmail.com
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DIABETOBE
Programme: P1

Lead Researcher: Serrano Rios, Manuel

Group members

STAFF MEMBERS: Pescador Sanchez, Nuria

ASSOCIATED MEMBERS: Bernat Jiménez, Antonia | Caso Pita, Covadonga | Corbatdn Anchuelo, Arturo |
Fernandez Pérez, Cristina | Fernandez Represa, Jesus Alvarez | Martinez Larrad, Marfa Teresa | Zabena Ca-
rina, Alejandra

Main lines of research

* A genowide study of the Spanish population. Search for loci for FG, FI, HbA1C and others.

* A genomic, lipidomic and proteomic study of subcutaneous/ abdominal adipose tissue and its rela-
tionship to type 2 diabetes and obesity.

e Genes and inflammatory markers in children with obesity and/ or metabolic syndrome.

* Analysis of genetic markers, circulating adipokines and insulin- resistance status in obesity and asso-
ciated metabolic disorders. Non coding microRNA. Target and Adipogenesis.

* The Segovia Study: a) The molecular and physiological determinants of lifestyle in diabetes/obesity
studies. b) Analysis of genetic-epigenetic association in obesity/type 2 diabetes mellitus. c) Circulating
MicroRNA levels in obesity, Type 2 DM and related conditions.
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Most relevant scientific articles

o MarTinEz-LARRAD M. T., AncHueLo A.C.N., Prapo N.Y.D., Ruepa J.M.I., GasrieL R., SErRranO-Rios M. Profile of
individuals who are metabolically healthy obese using different definition criteria. A population-based
analysis in the spanish population. PLoS ONE. 2014;9(9).

e Guritrrez-Repiso C., SoriGUER F., Rojo-MarTiNEZ G., GARCia-FuenTes E., Valbes S., Gobay A. et al. Variable
patterns of obesity and cardiometabolic phenotypes and their association with lifestyle factors in the
Di@bet.es study. Nutrition, Metabolism and Cardiovascular Diseases. 2014.

* Boaba M., Antunez C., Ramirez-Lorca R., Desterano A.L., GonzaLez-Perez A., Gavan J. et al. ATP5H/KCTD2
locus is associated with Alzheimer’s disease risk. Molecular Psychiatry. 2014;19(6):682-687.

e GOMEez-HueLgas R., Perez-JimeNez F., SErRranO-Rios M., GonzALez-Santos P., RomaN P., Camarort M. et al.
Clinical decisions in patients with diabetes and other cardiovascular risk factors. A statement of the
Spanish Society of Internal Medicine. Revista Clinica Espanola. 2014;214(4):209-215.

* Ruiz A., HetmanN S., BEcker T., HErRNANDEZ ., WaGNER H., THELeN M. et al. Follow-up of loci from the In-
ternational Genomics of Alzheimer’s Disease Project identifies TRIP4 as a novel susceptibility gene.
Translational Psychiatry. 2014;4.

Highlights
The main lines of research conducted during 2014 are:

e A genomic, lipidomic and proteomic study of subcutaneous/abdominal adipose tissue and its relation-
ship to type 2 diabetes and obesity.

e Genes and inflammatory markers in children with obesity and/or metabolic syndrome

e Analysis of genetic markers, circulating adipokines and insulin-resistance status in obesity and associa-
ted metabolic disorders.

e The Segovia Study. The molecular and physiological determinants of lifestyle in diabetes/obesity stu-
dies. Analysis of genetic-epigenetic association in obesity type 2 diabetes mellitus. An epidemiological
study. MicroRNA obesity and type 2 DM and related conditions.

These works were funded by:

e MOIR S2010/BMD-2423, Comunidad Auténoma de Madrid.

e Educational Grants from Eli Lilly Lab, Spain.

Institution: Servicio Madrilefio de Salud
Contact: Hospital Clinico San Carlos. Avda. Complutense S/N. 28040 Madrid
Phone: (+34) 91 330 33 88 - E.mail: mserrano.hcsc@salud.madrid.org
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Lead Researcher: Simé Canonge, Rafael

Group members

Bogdanov, Patricia Monica | Corraliza Marquez, Lidia | Garcia Ramirez, Marta | Ramos
Pérez, Lorena

Ciudin, Andreea | Enquix Elena, Natalia | Hernandez Pascual, Cristina | Lecube
Torello, Albert | Martinez Selva, David | Mesa Manteca, Jorge | Sdez Lopez, Cristina | Sola Adell, Cristina |
Villena Delgado, Josep Antoni

Main lines of research

Physiopathology of diabetic retinopathy

The main aim of this line of research is to identify new targets for the treatment of diabetic retino-
pathy (DR). In this regard it should be noted that we are coordinating the first clinical trial aimed
at testing the effectiveness and safety of neuroprotective agents for the treatment of DR (EudraCT
-2012-001200-38). This project has been funded by EC (EUROCONDOR-HEALTH-2011- FP7-278040).
In addition, is also noteworthy that we are partners of the project “Early Prevention of Diabetes Com-
plications in people with hyperglycaemia in Europe” (e-PREDICE. FP7-279074) in which we are the
responsible for measuring the biomarkers of DR.

Insulin resistance and obesity: new pathogenic candidates and the study of co-morbidities.

The main objective is to investigate the pathogenic mechanisms of obesity and its co-morbidities and
to find out new therapeutic targets. As a result of our recent findings we are giving priority to the
role of sex hormone binding globulin (SHBG) and mitochondrial dysfunction in the pathogenesis of
obesity, insulin-resistance and type 2 diabetes.
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* Endothelial dysfunction, dyslipideamia and cardiovascular disease in type 2 diabetes.
We are exploring non-classic cardiovascular risk factors. In this setting is worth mentioning our key
participation in the project “Preventing cardiovascular ischemic events and arresting their consequen-
ces in type 2 diabetic population: a multidisciplinary clinical and experimental approach”, which has
been funded by the Ministerio de Economia y Competitividad.

* Diabetes as a metabolic accelerator of Alzheimer’s disease.
In this regard it should be noted that we are developing the project “Retinal Neurodegeneration in
Type 2 diabetes as biomarker for Alzheimer’s disease” funded by European Foundation for the Study
of Diabetes (EFSD).

Most relevant scientific articles

® Sacks F.M., Hermans M.P., Fioretto P., VaLensi P., Davis T., HorTon E. et al. Association between plas-
ma triglycerides and high-density lipoprotein cholesterol and microvascular kidney disease and
retinopathy in type 2 diabetes mellitus: A global case-control study in 13 countries. Circulation.
2014;129(9):999-1008.

* Simo R., HernAnDez C. Neurodegeneration in the diabetic eye: New insights and therapeutic perspecti-
ves. Trends in Endocrinology and Metabolism. 2014;25(1):23-33.

* Simo R., Sunpstrom J.M., AnTonetTi D.A. Ocular anti-VEGF therapy for diabetic retinopathy: The role of
VEGEF in the pathogenesis of diabetic retinopathy. Diabetes Care. 2014;37(4):893-899.

e Saez-Loprez C., SoriGUER F., HErRNANDEZ C., Roso-MaRTiNEZ G., Rusio-MarTiN E., Simo R. et al. Oleic acid increa-
ses hepatic sex hormone binding globulin production in men. Molecular Nutrition and Food Research.
2014;58(4):760-767.

* Sivo R., SAez-Loprez C., Lecuse A., HernANDEz C., ForT J.M., Setva D.M. Adiponectin upregulates SHBG pro-
duction: Molecular mechanisms and potential implications. Endocrinology. 2014;155(8):2820-2830.

Institution: Fundacion Hospital Universitario Vall D’hebron - Institut De Recerca (VHIR)
Contact: Hospital Valle Hebron. Passeig Vall D'hebron, 119-129. 08035 Barcelona
Tel: (+34) 93 489 41 72 - E.mail: rafael.simo@vhir.org - Website: http://www.vhir.org
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Transcriptional mechanisms?®

of pancreatic function
Programme: P3

Lead Researcher: Vallejo Fdez. de la Reguera, Mario

Group members

STAFF MEMBERS: Ferndndez Pérez, Antonio | Mirasierra Cuevas, Mercedes
ASSOCIATED MEMBERS: Ruiz Cafas, Laura

Main lines of research
» The characterization of phenotypic alterations of pancreatic islets in the absence of the homeoprotein
Alx3.
* The requirement of Alx3 for the maintenance of glucose homeostasis and metabolic activity in vivo.
* The identification of transcriptional targets regulated by Alx3.

» Alx3 and diabetic pregnancy: the role of Alx3 in the regulation of the development of the neural tube
and vulnerability to hyperglycaemic insult in its absence.

86 CIBERDEM » Annual report 2014
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Most relevant scientific articles

* FerRNANDEZ-PERez A., VaLLelo M. Pdx1 and USF transcription factors co-ordinately regulate Alx3 gene ex-
pression in pancreatic B-cells. Biochemical Journal. 2014,;463:287-296.

Highlights

During 2014 we have discovered a mechanism by which Alx3 regulates glucagon gene expression
in response to changes in glucose concentration. When glucose levels are high pancreatic glucagon
secretion is inhibited, and our data indicate that its synthesis also decreases by an inhibitory mechanism
that operates at the transcriptional level. Glucose induces the expression of Alx3 in pancreatic alpha
cells, which promotes its interaction with the transcription factor Pax6, preventing the binding of Pax6
to one of the regulatory elements of the glucagon promoter. This mechanism may have implications in
the pathogenesis of diabetes mellitus, as this disease may evolve with abnormally high levels of glucagon
(Mirasierra M, Vallejo M:. Glucose-dependent inhibition of glucagon gene expression regulated by
selective interactions between Alx3 and Pax6. Submitted).

Regarding studies on metabolic regulation, we found that Alx3 is expressed in the arcuate nucleus of the
hypothalamus, and is involved in the regulation of food intake and energy metabolism. Some of these
studies have been performed in collaboration with the group led by Dr. Sebastian Cerdan (Instituto de
Investigaciones Biomédicas Alberto Sols, CSIC), which allowed the evaluation of glucose detection in
the hypothalamus using functional magnetic resonance imaging (Lizarbe B, Fernandez-Pérez A, Caz V,
Lépez-Larrubia P, Vallejo M, Cerdan S: Glucose sensing in the fasted mouse hypothalamus as detected
by functional MRI methods An integrative approach. Submitted).

Finally, our group oversees the management of the Indirect Calorimetry and Energy Metabolism Unit
(UCIME), which provides the use of a Phenomaster system (TSE Systems) as a technology platform
provided by Ciberdem for evaluating energy metabolism in rodents.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas

Contact: Instituto de Investigaciones Biomédicas Alberto Sols (CSIC)

C/ Arturo Duperier 4. 28029 Madrid. Phone: (+34) 91 585 44 80 - E.mail: mvallejo@iib.uam.es
Website: http://www.iib.uam.es/portal/web/guest/investigacion/grupos
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Pharmacological targets in inflammation

and metabolic diseases
Programme: P4

Lead Researcher: Vazquez Carrera, Manuel

Group members

STAFF MEMBERS: Barroso Fernandez, Emma de Juan | Palomer Tarrida, Francisco Javier
ASSOCIATED MEMBERS: Botteri, Gaia | Salvadé Serra, Laia

Main lines of research
Our main research topic is the study of the molecular mechanisms involved in the link between
inflammation and insulin resistance. Specifically, we are interested in:

e Evaluating the molecular mechanisms by which PPAR agonists prevent inflammation and insulin resis-
tance.

e Studying the molecular mechanisms responsible for metabolic alterations in diabetic cardiomyopathy.
e Studying how oleic acid prevents saturated fatty acid-induced insulin resistance.
* Assessing the links between insulin resistance and Alzheimer’s disease.
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Most relevant scientific articles

® SAwvADO L., Barroso E., Gowmez-Foix A.M., Patomer X., MicHauk L., Wanu W. et al. PPARB/S prevents
endoplasmic reticulum stress-associated inflammation and insulin resistance in skeletal muscle cells
through an AMPK-dependent mechanism. Diabetologia. 2014.

o Patomer X., Cappevita-Busquets E., BotTeri G., Sawvapd L., Barroso E., Davibson M.M. et al. PPARp/
dattenuates palmitate-induced endoplasmic reticulum stress and induces autophagic markers in hu-
man cardiac cells. International Journal of Cardiology. 2014;174(1):110-118.

® Pepros I., Petrov D., AlLGaierR M., Surepa F., Barroso E., Beas-Zarate C. et al. Early alterations in energy
metabolism in the hippocampus of APPswe/PST1dE9 mouse model of Alzheimer’s disease. Biochimica
et Biophysica Acta - Molecular Basis of Disease. 2014;1842(9):1556-1566.

* Torres M., Patomer X., MonTserraT J.M., VAzquez-CarrRera M., Farre R. Effect of ovariectomy on inflam-
mation induced by intermittent hypoxia in a mouse model of sleep apnea. Respiratory Physiology and
Neurobiology. 2014;202:71-74.

e Palomer X., Caprpevita-Busquets E., GARRETA G., DavibsoN M.M., VAzquez-Carrera M. PPARoL attenuates
palmitate-induced endoplasmic reticulum stress in human cardiac cells by enhancing AMPK activity.
Clinica e Investigacion en Arteriosclerosis. 2014,;26(6):255-267.

Highlights

PROJECTS

e Title: Hyperinsulinemia and inflammation as negative regulators of insulin sensitivity: exploring the
effects of PPARB/S activators and oleic acid in in vitro and in vivo models of insulin resistance. Referen-
ce: SAF2012-30708. Financing entity: Ministerio de Economia y Competitividad. Principal researcher:
Manuel Vazquez Carrera.

e Title: Synthesis and pharmacological evaluation of new molecules with antidiabetic properties (SAF-
NAD). Reference: UBARO12688. Financing entity: Generalitat de Catalunya (ACC10) and CIDQO
2012. Principal researcher: Santiago Vazquez Cruz.

Institution: Universidad de Barcelona

Contact: Facultad de Farmacia. Univ. de Barcelona - Diagonal, 645. 08028 Barcelona
Tel.: (+34) 93 402 4531 - E.mail: mvazquezcarrera@ub.edu

Web: http://www.ciberdem.org/grupo.php?id=29

www.ciberdem.org | 89


http://www.ciberdem.org
mailto:mvazquezcarrera@ub.edu
http://www.ciberdem.org/grupo.php?id=29

Complex Metabolic diseases ;

and Mitochondria
Programme: P2y P4

Lead Researcher: Vendrell Ortega, Joan Josep

Group members

STAFF MEMBERS: Duran Sanmarti, Francesc Xavier | Maymo Masip, Elsa | Miranda Guardiola, Mercedes

ASSOCIATED MEMBERS: Cerperuelo Mallafre, Maria Victoria | Ejarque Carbo, Miriam | Escoté Mir¢, Xavier
| Ferndndez Veledo, Sonia | Gallart Millan, Lluis | Gutiérrez Fornés, Cristina | Llaurado Cabot, Gemma | Me-
gia Colet, Anna | Naf Cortés, Silvia | Pachdn Pefia, Olga Gisela | Roche, Kelly | Rodriguez Chacén, Matilde |
Serena Perello, Carolina | Simén Muela, Inmaculada | Solano Fraile, Esther | Yafez Garcia, Rosa Elena

Main lines of research

e Adipose Tissue Plasticity: Molecular basis of insulin resistance; Adipocyte apoptosis and proliferation
during obesity; Adipose tissue-derived mesenchymal stem cells from obesity states; Browning capacity
of white adipose tissue.

* Role of lipid metabolism in the functionality of adipose tissue during obesity. Study of the lipin protein
family.

* Role of inflammation in obesity and insulin resistance.

* Metabolic disorders associated with Gestational Diabetes.

» Biomarkers of atherosclerotic risk in pathologies associated with a high cardiovascular morbidity and
mortality.
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Most relevant scientific articles

® GARCIA-GUERRA L., ViLa-Bepmar R., Carrasco-Ranpo M., Cruces-SanDE M., Martin M., Ruiz-Gomez A. et al.
Skeletal muscle myogenesis is regulated by G protein-coupled receptor kinase 2. Journal of Molecular
Cell Biology. 2014;6(4):299-311.

o CeperUELO-MALLAFRE V., Duran X., PAcHON G., RocHe K., GARRIDO-SANCHEZ L., ViLarrasa N. et al. Disruption
of GIP/GIPR axis in human adipose tissue is linked to obesity and insulin resistance. Journal of Clinical
Endocrinology and Metabolism. 2014;99(5).

e ViLapes C., Escote X., Lorez-Dupta M., Marrtinez E., DominGo P., Asensi V. et al. Involvement of the LPS-LPB-
CD14-MD2-TLR4 inflammation pathway in HIV-1/HAART-associated lipodystrophy syndrome (HALS).
Journal of Antimicrobial Chemotherapy. 2014,;69(6):1653-1659.

e Lucas E., Jurapo-Pueyo M., Fortuno M.A., FERNANDEZ-VELEDO S., ViLA-BepmAR R., JIMENEZ-BORREGUERO L.J. et
al. Downregulation of G protein-coupled receptor kinase 2 levels enhances cardiac insulin sensitivity
and switches on cardioprotective gene expression patterns. Biochimica et Biophysica Acta - Molecular
Basis of Disease. 2014;1842(12):2448-2456.

® GARRIDO-SANCHEZ L., Roca-Ropricuez M.D.M., FERNANDEZ-VELEDO S., VENDRELL J., YUBERO-SERRANO E.M., Ocana-

Witkemi L. et al. CCNG2 and CDK4 is associated with insulin resistance in adipose tissue. Surgery for
Obesity and Related Diseases. 2014;10(4):691-696.

Institution: Fundacion Instituto de Investigacion Sanitaria Pere Virgili

Contact: Hospital Universitario Juan XXIII - C/ Mallafre Guasch, 4. 43005 Tarragona - Phone: (+34) 977
295 800 E.mail: diamet@iispv.cat - Website: http://www.ciberdem.org/grupo.php?id=30
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Heterogenic And Polygenic Diseases
Programme: P4
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Lead Researcher: Zorzano Olarte, Antonio

Group members

STAFF MEMBERS: Mufioz Neculman, Juan Pablo | Romero De Pablos, Montserrat | Saska, Ivanova | Sebas-
tian Munoz, David

ASSOCIATED MEMBERS: Camprubi, Marta Camps | Castrillén Rodriguez, Ignacio | Diaz Ramos, Maria
Angels | Enciso Salas, Hilda Yuliana | Guma Garcia, Ana Maria | Hernandez Alvarez, Marfa Isabel | Martinez
Cristébal, Paula | Rodriguez Nuevo, Aida | Sabaté Pérez, Alba | Sdnchez Feutrie, Manuela | Testar Ymbert,

Xavier

Main lines of research

Molecular mechanisms involved in the development of insulin resistance and type 2 diabetes and
identification of novel targets for diabetes therapy:
e Analysis of the role of mitochondrial dynamics proteins in metabolic homeostasis, in the control of
insulin signalling, and in the response to cell stress,

* Role of interplay between autophagy, mitochondrial function and energy metabolism,
* Analysis of the metabolic role of neuregulins.
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Most relevant scientific articles

* Martin O.J., Lai L., SounparapanpiaN M.M., Leone T.C., Zorzano A., KeLLer MLP. et al. A role for peroxisome
proliferator-activated receptor y coactivator-1 in the control of mitochondrial dynamics during post-
natal cardiac growth. Circulation Research. 2014;114(4):626-636.

® Sala D., Ivanova S., Piana N, RiBas V., DurAN J., BacH D. et al. Autophagy-regulating TP53INP2 mediates
muscle wasting and is repressed in diabetes. Journal of Clinical Investigation. 2014;124(5):1914-1927.

e Pennanen C., Parra V., Lorez-Crisosto C., Morates P.E., per Campo A., Gurierrez T. et al. Mitochondrial
fission is required for cardiomyocyte hypertrophy mediated by a Ca2+-calcineurin signaling pathway.
Journal of Cell Science. 2014;127(12):2659-2671.

© MARTORELL-RIERA A., SEGARRA-MONDEIAR M., Munoz J.P., GineT V., Ortoquequi J., Perez-CrauseLL J. et al. Mfn2
downregulation in excitotoxicity causes mitochondrial dysfunction and delayed neuronal death. EMBO
Journal. 2014;33(20):2388-2407.

 Rosell A., Meury M., Aivarez-Marimon E., Costa M., Perez-Cano L., Zorzano A. et al. Structural bases
for the interaction and stabilization of the human amino acid transporter LAT2 with its ancillary
protein 4F2hc. Proceedings of the National Academy of Sciences of the United States of America.
2014;111(8):2966-2971.

Highlights

e PATENT: Inventors: Carles Canté Alvarez, Sameer Kulkarni, Antonio Zorzano. Title: Methods and uses
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