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Letter from the Scientific Director

Prof. Francesc Palau
Scientific Director of CIBERER

It is undeniable that in 2014, CIBERER has solidified its position as a national and international example of
research on Rare Diseases (RD), undoubtedly as a result of the collaboration between the different entities
in the consortium and research groups making up the Centre and the work committed to national policies
(2013-2016 State Plan for Scientific, Technical and Innovative Research) and international policies (Horizon
2020 R&D&I Programme of the European Commission and International Rare Disease Research Consortium-
IRDIRC) in the area of the RD, which we have been developing over the past 8 years.

Our competitive advantage has come about because we are the only state-run centre capable of bringing
together all the knowledge generated by diversified networking research activity, which is inevitable when
addressing problems on rare diseases.

CIBERER has contributed in the area of innovations in health care processes, health services or organisational
changes, for example through the participation of some of its groups in the Catalogo de Buenas Practicas
en el Ambito de la Estrategia en Enfermedades Raras del Sistema Nacional de Salud, which was
published in 2014 by the Ministry of Health, Social Services and Equality (MSSSI), or the follow-up of the
evaluation of the Strategy, published in 2014. This catalogue contains eight initiatives, four of which are
developed by CIBERER research groups (U703, U707 and U737).

Through the creation of the CIBERER Programme “Genes of Undiagnosed Rare Diseases (ENoD)” in
2011, an enormous project for the application of exome sequencing to a number of RDs for the purpose
of being able to diagnose patients with RDs that was not previously possible despite comprehensive clinical
and genetic studies. The first results published in international journals were obtained from this work,
particularly during 2013. This programme has been the basis for implementing in 2014 the Ciberer Exome
Server and the SPANEX Project (database on exomes and genomic information and genetic variants of
the Spanish population). A new call for proposals is expected in 2015 for the ENoD Programme in order to
elucidate new genes involved on RDs.

In the translational context, it should be pointed out that the CIBERER in this period has incorporated
20 Linked Clinical Groups (LCGs): 4 relating to the Paediatric Medicine and Development Research
Programme (RP), 6 with the Inherited Metabolic Medicine RP, 5 with the Endocrine Medicine RP and the
other 5 with the Hereditary Cancer and Related Syndromes RP. These 20 groups, distributed throughout 9
Spanish Regions and 16 hospitals within the National Health System, show the CIBERER's obvious support
for transferring research to clinical practice, carrying projects cooperative in specific pathologies.

In relation to the development of new therapies for RDs, the CIBERER has directly contributed in 2014 as
a sponsor of a new orphan drug (OD) for anaemia due to kinase pyruvate deficiency in erythrocytes based
on gene therapy. The therapy was designated as an orphan drug by the European Medicines Agency (EMA)
(Reference EU/3/14/1330). So CIBERER is the sponsor of a total of 2 ODs.
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The main results aimed at the transfer of technology to the productive sector that we would like to point
out, in addition to patents application, include the energy metabolism phenotyping platform, PROTEOmMAB,
developed in collaboration with the Universidad Auténoma de Madrid-U713-Dr. Cuezva, and the start up
from the Rare Diseases Area of the first Spin-Off with participation of the CIBER: Epidisease S.L. Epidisease is
an enterprise arising from the activity of Group U733-Dr. Pallardo, of the Universitat de Valéncia, specialising
in epigenetics applied to the development of new biomarkers with a diagnostic application.

On an international level, it should be pointed out that CIBERER has been nominated in 2014 by the
MSSSI to participate in the future Joint Action on Rare Diseases (RD Action), which is the result of the
union of the current Ophanet Joint Action and EUCERD Joint Action, which will be active between 2015
and 2017, and funded by the Consumers, Health, Agriculture and Food Executive Agency (CHAFEA) of
the European Commission. This new participation in a Joint Action is the consequence of the work that
has been performed these past few years in the EUCERD Joint Action, leading the studies in quality and
improvement of practices in European Centres of Expertise on rare diseases and participation in the future
European Reference Networks (ERNs). The preliminary results of this project were presented in a Workshop
held in 2014 in the central office of the Ministry of Health, Social Services and Equality (MSSSI).

Technical unification of the CIBER in January 2014 will undoubtedly be a step towards the national research
collaboration. The primary milestones in this first year include the grant for an integrated CIBER project of
excellence entitled “Molecular links between diabetes and neurodegenerative disorders” in collaboration
with CIBERDEM, CIBERBBN and CIBERNED, and the grant for a project within the National R&D&I Plan
in the MINECO 2014 Networks and Managers call for proposals to develop a CIBER Internationalisation
Platform, in which CIBERER, CIBER-BBN and CIBERES collaborate.

CIBERER has continued furthermore to develop and enhance the Transversal Instrument Platforms for
RDs (PITER): the CIBERER Biobank, the Animal Phenotyping Platform (SEFALer) and the Bioinformatics
Platform for RDs (BIER), thereby maintaining its significant technological support for researchers. As a
Spanish Orphanet partner, CIBERER, continues to be part of a transnational project which plays a very
relevant role as it unifies specialised knowledge and resources relating to RDs.

All this work conducted within the CIBERER groups naturally yields scientific production (original
publications in international journals indexed in ISI-Thompson), which grows year after year in quantity and
quality. Furthermore, increasingly more CIBERER work can be found among the most cited Spanish work.

Based on the foregoing, CIBERER has now more than ever the obligation to continue responding to the

needs which are involved in being a centre of excellence having these characteristics and the challenges
that are coming in the area of RDs on both a social and health level in the next few years.
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LIST OF INSTITUTIONS AND GROUPS

In 2014, Dr. Isabel llla Sendra’s group, in the Neurology Service of the Hospital de la Santa Creu i Sant Pau
de Barcelona and Dr. Juan J. Vilchez Padilla’s group, in the Neurology Service of Hospital Universitario La Fe
de Valencia, were moved from the Neurodegenerative Diseases CIBER to the CIBERER.

CIBERER Group Leader Centre - Institution Spar}lsh
Unit Region
Unitat de Patologia Mitocondrial i Neuromuscular, Hospital
U701 Dr. Ramén Marti Seves Universitari Vall d’Hebron-Institut de Recerca, Institut Catala de la  Cataluia
................. Salut, Barcelona ..
Unidad de Gestion Clinica de Genética, Reproduccion y Medicina
U702 Dr. Guillermo Antinolo Fetal, Hospital Universitario Virgen del Rocio, Fundacion Publica Andalucia
................. Andaluza para la Gestion de la Investigacion en Salud, Sevilla
U703 Dr. Rafael Artuch La’boratorlo de Enfermedades Metabdlicas, Hospital Sant Joan de Catalufia
................. Déu, Barcelona ...
U704 Dra. Carmen Ayuso Servicio de Genética, ISS-Fundacion Jiménez Diaz, Madrid Madrid
Dr. Eduardo Tizzano Servicio de Genética, Instituto de Investigacion Hospital de la _
U705 . . Cataluna
Ferman e, santa CreuiSant Pau, Barcelona s oo
. . Programa de Genética del Cancer Humano, Fundacion Centro .
T D ebeme Nacional de Investigaciones Oncoldgicas (CNIO), Madrid M9
U707 Dr. Carmelo Bernabéu Patolqgla _vascula_r y're_ceptores endote!lales, Centro de Madrid
................. Investigaciones Bioldgicas, CSIC, Madrid . o s
Hormonas tiroideas y cerebro, Instituto de Investigaciones .
J7os briunBemal Biomedicas "Alberto Sols”, CSIC, Madrid - Madid
Morfogénesis y Diferenciacion del Sistema Nervioso de
U709 Dra. Paola Bovolenta Vertebrados, Centro de Biologfa Molecular “Severo Ochoa” Madrid
................. (CBMS0). CSIC-UAM,, Universidad Autonoma de Madrid, Madrid -~ .
Division de Terapias Innovadoras en el Sistema hematopoyético,
U710 Dr. Juan Antonio Bueren  Centro de Investigaciones Energéticas, Medioambientales y Madrid
................. Tecnoldgicas (CIEMAT), MaANd . eeeecescseseess s
U711 Dr. Angel Carracedo Grupo Qe Medicina Xendémica, FacuI‘Ead de Medicina, Universidad Galicia
................. de Santiago de Compostela, ACOIURA oo s
U712 Dr. Antonio Carascosa Servicio de Pgd|atr|a, Hosp|ta| Universitari Vall d'Hebron-Institut de Catalufia
................. Recerca, Institut Catala de la Salut, Barcelona o e
La mitocondria y su disfuncion en patologia, Centro de Biologia
U713 Dr. José M. Cuezva Molecular “Severo Ochoa” (CBMSO), Universidad Auténoma de Madrid
................. Madrid, Madrid ...
Dra. Marcela del Rio Unidad de Medicina Regenerativa (CIEMAT) y Departamento de
U714 Nec.haevsk Bioingenieria (UC3M), Unidad Mixta de Investigacion CIEMAT y Madrid
.......... ! . Iniversidad Carlos IIl de Madrid, CIEMAT-UC3M, Madrid ..
Departamento de Bioinformatica y Gendmica, Centro de .
. o . s S Comunidad
U715 Dr. Joaquin Dopazo Investigacion Principe Felipe , Fundacion Centro de Investigacion :
e . : Valenciana
................. Principe Felipe (CIPR), ValenCia | .. oo oo
Laboratori de Terapia Geénica, Instituto de Investigaciones
U716 Dra. Cristina Fillat Biomédicas August Pi i Sunyer (IDIBAPS), Corporacié Sanitaria Cataluna
................. Clinic, Barcelona ..
Departamento de Bioquimica, Laboratorio B19, Instituto de
u7z17 Dr. Rafael Garesse Investigaciones Biomédicas “Alberto Sols” CSIC-UAM, Madrid
................. Facultad de Medicina UAM, Madrid @@ s e
Dra. Roser Gonzalez Genética Molecular Humana, Departament de genética. Facultat ~
U718 . . o Cataluna
Duarte e, de Biologia, Universitat de Barcelona, Barcelona .
Grupo de Investigacion en Medicina Fetal y Perinatal. Servicio de
Medicina Materno Fetal, Instituto de Investigaciones Biomédicas Cataluna

August Pi i Sunyer (IDIBAPS), Corporacioé Sanitaria Clinic, Barcelona
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CIBERER Group Leader Centre - Institution Spar.nsh
Unit Region
U720 Dr. Daniel Grinberg Departamento de Glenet|ca, Genética Molecular Humana, Facultat Catalufia
de Biologia, Universitat de Barcelona, Barcelona
Laboratorio de Degradacién Intracelular de Proteinas y Comunidad
U721 Dr. Erwin Knecht Enfermedades Raras, Centro de Investigacion Principe Felipe, Valenciana
Fundacién Centro de Investigacion Principe Felipe (CIPF), Valencia
Patologia Mitocondrial, Instituto de Investigaciones Biomédicas
U722 Dr. Francesc Cardellach August Pi i Sunyer (IDIBAPS), Corporacié Sanitaria Clinic, Cataluna
Barcelona
Dr. Miguel Angel Martin Laboratorio de Enfermedades Mitocondriales y Neuromusculares,
U723 -9 9 Hospital Universitario 12 de Octubre, Servicio Madrilefio de Salud, ~ Madrid
Casanueva :
Madrid
U724 Dra. M? Luisa Martinez- Centro de Investigacién sobre Anomalias Congénitas - CIAC, Madrid
Frias Centro mixto ISCIII - ASEREMAC, Madrid
Grupo de investigacion en Endocrinologia y Diabetes, Hospital
U725A  Dr. Luis Castano de Cruces, Fundacién Vasca de Innovacion de Investigaciones Pais Vasco
Sanitarias, Vizcaya
Grupo de Investigacion en Genética de Enfermedades Raras
U726 Dra. Montserrat Mila (GICER), Hospital Clinic GICER (Servicio de Bioquimica y Genética Cataluna
Molecular), Corporacié Sanitaria Clinic, Barcelona
. Departamento de Bioquimica y Biologfa Molecular y Celular, .
U727 Dr. Julio Montoya Facultad de Veterinaria, Universidad de Zaragoza, Zaragoza Aragon
U778 Dr. Miguel Angel Moreno  Servicio de Genletlca, Hospital Ramon y Cajal, Servicio Madrilefio Madrid
Pelayo de Salud, Madrid
U729 Dr. Placido Navas Cen’gro Andaluz dg Biologia del Desarrollo, Universidad Pablo de Andalucia
Olavide-CSIC, Sevilla
N Centro de Genética Médica y Molecular CGMM, CGMM-IDIBELL _
U730 Dra. Virginia Nunes Hospital Duran i Reynals, Fundacié IDIBELL, Barcelona Catalufia
U731 Dr. Manuel Palacin Institut dg Rec\er.ca Biomedica, Fundacio Privada Institut de Catalufia
Recerca Biomedica, Barcelona
Programa de Enfermedades Raras y Genéticas, Centro de .
S L . = L Comunidad
U732 Dr. Francesc Palau Investigacion Principe Felipe, Fundacion Centro de Investigacion .
e . . Valenciana
Principe Felipe, Valencia
U733 Dr. Federico Pallardé Departgmento dg Fisiologia, Facultat de Medicina, Universitat de Comurjldad
Valéncia, Valencia Valenciana
Dra. Consuelo Gonzaler Fisiopatologia de trastornos hemostaticos; Bases celularesy
U734 Maﬁchc’m moleculares de la enfermedad de Alzheimer y otras demencias, Madrid
Centro de Investigaciones Bioldgicas, CSIC, Madrid
U735 Dr. Luis Pérez Jurado Unidad dg Gepe*uca, Facultad de Ciencias Experimentales y de la Catalufia
Salud, Universitat Pompeu Fabra, Barcelona
Enfermedades Metabolicas Hereditarias, Institut de Bioquimica
U737 Dra. Antonia Ribes Clinica y Genética Molecular, Corporacié Sanitaria Clinic, Cataluna
Barcelona
U738 Dr. Santiago Rodriguez de  Patologia Molecular y Genética del Complemento, Centro de Madrid
Cérdoba Investigaciones Bioldgicas, CSIC, Madrid
U739 Dr. Vicente Rubio EnZ|mopatolqg|a estructural, Instituto de Biomedicina de Valencia, Comumdad
CSIC, Valencia Valenciana
Departamento de Anatomia Patoldgica, Patologia Molecular, Islas
U740 Dr. Eduardo Salido Hospital Universitario de Canarias, Fundacion Canaria Rafael !
. . Canarias
Clavijo, Tenerife
U741 Dra. Francisca Sanchez Departamento de Biologfa Molecular y Biogquimica, Facultad de Andalucia

Jiménez

Ciencias, Universidad de Mélaga, Malaga
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CIBERER Group Leader Centre - Institution Spanish

Unit Region
U742 Dr. Pascual Sanz Unidad de_ Senalizaciéon por Nutrientes, Instituto de Biomedicina Comumdad
e ettt 0@ Valencia, CSIC, Valendia s Valenciana

Departamento de Biologfa Molecular, Centro de Biologia
U743 Dra. Jorgina Satrustegui Molecular “Severo Ochoa” (CBMSO), CSIC-UAM Universidad Madrid
.................................................................. Autonoma de Madrid, Madrid s e
U744 Dr. José Serratosa Laboratorio de Neurologia, IIS-Fundacién Jiménez Diaz, Madrid Madrid
U745 Dr. Jordi Surrallés Departamento de Genética y Microbiologia, Universitat Autonoma Catalufia

de Barcelona, Barcelona

Centro de Investigaciéon y Diagnoéstico Enfermedades
U746 Dra. Belén Pérez Gonzalez Metabdlicas Hereditarias, Centro de Biologia Molecular " Severo Madrid
Ochoa”(CBMSO), Universidad Auténoma de Madrid, Madrid

Enfermedades de la hipofisis. Departamento Medicina, Servicio
u747 Dra. Susan Webb de Endocrinologia, Instituto de Investigacion Hospital de la Santa  Catalufa
Creu i Sant Pau, Universitat Autonoma de Barcelona, Barcelona

Centro de Biologia Molecular “Severo Ochoa” (CBMSO),

V748 DrjavierDaeNido  Universidad Auténoma de Madrid, Madrid — Madnd
U749 Dr. José Fernandez Centro de Biologfa Molecular “Severo Ochoa” (CBMSO), Madrid
eeeree TAQUENAS e, INIversidad Autonoma de Madrid, Madrid
U750 Dr. Radl Estévez Povedano Departamento de Ciencias Fisioldgicas II, Facultat de Medicina, Catalufia
e e, JNIVErsitat de Barcelona, Barcelona e,
U751 Dr. Cecilio Giménez Centro de Biologfa Molecular “Severo Ochoa” (CBMSO), Madrid
e NN e, UNiversidad Autonoma de Madrid, Madrid
Grupo de estudio de enfermedad de Gaucher y neoplasias
. . hematoldgicas. Servicio Hematologia, Hospital Universitario .
U752 Dra. Pilar Giraldo “Miguel Servet”, Instituto Aragénés de Ciencias de la Salud, Aragon
.................................................................. ZATAGOZA | e eee e seese et ees e sneeees | eeesseesesseee e
U753 Dr. Pablo D. Lapunzina INGEMM-Instituto de Genética Médica y Molecular , Hospital Madrid
Badia Universitario “La Paz"”, Servicio Madrilefio de Salud, Madrid
Dra. Margarita Loper Diagndstico y caracterizacion de alteraciones del sistema del
U754 Tras-casa 9 P complemento, Unidad de Inmunologia y Unidad de Investigacion. Madrid
Hospital Universitario “La Paz", Servicio Madrilefio de Salud, Madrid
C T Dr. José Marfa Millan Unidad de Genética, Hospital Universitario La Fe, lIS-Hospital La  Comunidad
U755 . .
Salvador Fe, Valencia Valenciana

Modelos animales por manipulacion genética, Centro Nacional de
Biotecnologia (CNB), CSIC, Madrid

Laboratorio de terapias de enfermedades con defectos en
U757 Dra. Rosario Perona telomerasa, Instituto de Investigaciones Biomédicas “Alberto Madrid
Sols”, CSIC, Madrid

Dr. Manuel Posada de la Instituto de Investigacion en Enfermedades Raras (IIER),

U758 Madrid

eeseie L2, SttUt0 de Salud Carlos Il Madrid e
Laboratorio de enfermedades neurometabdlicas, Institut

U759 Dra. Aurora Pujol Onofre  d’Investigacié Biomedica de Bellvitge IDIBELL-Hospital Duran i Catalufa

Reynals , IDIBELL, Barcelona

Grupo de Genética Humana y Patologia Molecular, Instituto de

U760 DrVictorluisRuiz Perez  Investigaciones Biomedicas “Alberto Sols”, CSIC, Madrid_~ M2419
) Grupo de Neurobiologifa de la Audicion, Instituto de .
U761 Dra sabel Varela Nieto  Investigaciones Biomedicas “Alberto Sols”, CSIC-UAM, Madrid M9 -
U762 Dra. Isabel llla Sendra Servicio de Neurologia, Hospital de la Santa Creu i Sant Pau, Catalufia
e e BAICRIOMIA e oo
Comunidad

Valenciana
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ORGANISATIONAL STRUCTURE

The CIBERER is formed by 60 Research groups, belonging to numerous types of institutions: University Hospi-
tals, Universities, Public Research Bodies, such as the Instituto de Salud Carlos Il (ISClII), the Consejo Superior
de Investigacion Cientifica (CSIC) and the Centro de Investigaciones Energéticas, Medioambientales y Tecnolo-
gicas (CIEMAT), and Spanish Region Research Centres. Each of these groups is a CIBERER unit.

CIBERER comprises a large team consisting of over 700 people, many of whom are CIBERER staff researchers,
and the rest are members of the groups as staff attached to the CIBERER. This team consists of basic and clinical
biomedical researchers, research technicians and management staff.

As a public consortium, CIBERER is governed by a Governing Board and a Permanent Commission (administra-
tion and steering bodies) in which the 29 Institutions belonging to the CIBERER participate. The organisational
structure consists of Scientific Management under Dr. Francesc Palau which, together with a Steering Commit-
tee, coordinates the activity of the 7 research programmes (RPs) into which the CIBERER groups are distributed.
The CIBER Management Office offers the administrative support necessary for operation of the Institution.

Steering Committee

Scientific Director Dr. Francesc Palau

Scientific Assistant Director Dr. José Maria Millan

Research Programme Coordinators

Genetic Medicine Dr. Guillermo Antifiolo
Inherlted Metabolic I\/Iedrcrne “Dra. Antonia Ribes ‘
ml\)i.i.’rac"horrdrial and Neuro"rrrrr;(.:ular Medicine Dr Miguel A. Martin
Medical Programmes “F.’.;e.z.ai.atric and Develop.r.r.r“érrtal Medicine Dr Pablo Lapunzina
“S“éurr;(.)rineural Patholog;r"m ’Dra. Carmen Ayuso
“E.rr‘(.j"(.)"crine Medicine ’Dra. Susan Webb
’ Heredltary Cancer and:Fgéiliéted Syndromes Dr Jordi Surrallés
Training Programme Training Programme Dr. Luis Pérez Jurado

The External Scientific Advisory Committee of each of the subject areas, in this case Rare Diseases, provides
general scientific support and advice to the Board of Trustees. It consists of internationally renowned
scientists in the health sciences field who stand out in their professional or scientific careers aligned with
CIBERER objectives.

External Scientific Advisory Committee (ESAC)

President Dr. Josep Torrent Farnell Fundacié Dr. Robert, Univ. Aut. de Barcelona

Dra. Ségoléene Aymé Inst. de la Santé et Recherche Médicale, Paris

Dra. M? Rita Passos-Bueno C. de Estudos do Genoma Humano, Sao Paulo

The External Scientific Advisory Committee is responsible for advising in relation to scientific policy and
institutional relations guidelines, examining and reporting on the proposal for the Strategic Plan, Annual
Scientific Reports and Annual Action Plans, reporting on the suitability of programmes, resources and capa-
bilities for consortium purposes, advising with regard to the transfer strategy, the policy for hiring scientific
staff and for reporting on the creation of research programmes.
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A)To be done)LLt»h’funding from ISCIII and balance left over from

previous fiscal years

Revenues 2014 Budget
BALANCE LEFT OVER FROM PREVIOUS FISCAL YEARS 510.625, 34
gURPLUS FOR A REGISTERED GRANT IN 2013 (Not implemented) 186317445
“I.?EGISTERED GRANTIN 2014 476186000
FINANCIAL REVENUES (C.L.T. NET INTEREST) 1000000
‘;i'OTAL FUNDING (ISCIll R.G.+ INTEREST +BALANCE LEFT OVER) 7145659,79

Expenses and Investments

2014 Budget

1.- RESEARCH PROGRAMMES: R.D. PROGRAMMES

RP I.- GENETIC MEDICINE

RP .- INHERITED METABOLIC MEDICINE

RP lIl.- MITOCHONDRIAL AND NEUROMUSCULAR MEDICINE

RP V.- PAEDIATRIC AND DEVELOPMENTAL MEDICINE

RP V.- SENSORINEURAL PATHOLOGY

RP VI.- ENDOCRINE MEDICINE

RP VII.- HEREDITARY CANCER AND RELATED SYNDROMES

2.- RESEARCH SUPPORT TOOLS

HAI'I - PITER I.- R.D. RESEARCH SUPPORT PLATFORMS

HAIIl - PITER Il.- TRAINING IN R.D.

HAI IIl.- STRATEGIC ALLIANCES

HAI IV.- COMMUNICATION PLAN

HAI'V.- INTERNATIONALISATION

HAI VI.- PROJECT AND PROGRAMME MANAGEMENT

3.- MANAGEMENT STRUCTURE

EG I.- SCIENTIFIC MANAGEMENT EXPENSES

EG Il.- MANAGEMENT FEE - MANAGEMENT OFFICE

TOTAL EXPENSES AND INVESTMENTS BUDGET

a) BUDGETED SURPLUS

4.460.007,20

943.949,32
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B) To be implemented with other public and private funding

Revenues

2014 Budget

OTHER PUBLIC REVENUES

PRIVATE REVENUES

TOTAL FUNDING FOR THESE ACTIONS (OTHER REVENUES)

Expenses e Investments

1.400.323,31

1.685.835,85

Presupuesto 2014

2.- TRANSVERSAL INSTRUMENT PLATFORMS FOR R.D.

PITER I.- HEALTH SERVICES AND PRODUCTS FOR R.D.

PITER Il.- R.D. RESEARCH SUPPORT PLATFORMS

PITER IIl.- TRAINING IN R.D.

3.- RESEARCH SUPPORT TOOLS

HAI Il.- COMMUNICATION PLAN

HAI'IV.- STRATEGIC ALLIANCES

4.- OTHER RESEARCH PROJECTS

RP I.- GENETIC MEDICINE

RP I.- INHERITED METABOLIC MEDICINE

RP lll.- MITOCHONDRIAL AND NEUROMUSCULAR MEDICINE

RP IV.- PAEDIATRIC AND DEVELOPMENTAL MEDICINE

RP V.- SENSORINEURAL PATHOLOGY

RP VI.- ENDOCRINE MEDICINE

RP VII.- HEREDITARY CANCER AND RELATED SYNDROMES

TOTAL EXPENSES AND INVESTMENTS BUDGET
b) BUDGETED SURPLUS

235.387,59

www.ciberer.es [ 11
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MEN Total MEN
Indefinite Substitute Works & Postdoctoral
Services
CIBERER 16 13 2 31
PhD 13 4 2 19
Degree Holder 2 9 11
Diploma ’
Holder
Technician 1 1
Grand total 16 13 2 31
WOMEN Total WOMEN
Indefinite Substitute Works & Postdoctoral
Services
CIBERER 74 1 21 4 100
PhD 40 6 4 50
Degree Holder 17 1 15 33
Diploma 1 ’ 1
Holder
Technician 16 16
Grand total 74 1 21 4 100
Indefinite Substitute Works & Postdoctoral Grand total
Services
CIBERER 90 1 34 6 131
PhD 53 10 6 69
Degree Holder 19 1 24 44
Diploma 1 ’ 1
Holder
Technician 17 17
Grand total 20 1 34 6 131
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~ Like in any Fristltumﬁrﬁary mﬁwmdm fﬁum er
and quality of publications. With over 4,000 publications since &begamnlﬂﬂﬁ,_Cl&ERERM_&amp}e in
scientific production on rare diseases on nd international level. After joining the CIBERER,
research groups have experienced a ificant increase | ific productivity. From 2006 to-2014, the
network went from having a total of 320 publications to having about 700 in 2014* -In relation to citable
papers, the increase has been likewise substantial, going from 239 in 2006 to exceeding 500 in- 2014*.

In addition, it can be seen that the rate of CIBERER’s scientific production continues to surpass that of
Spanish biomedical research in general and rare disease research in particular. The proportion of citable
documents has never been less than 70%. CIBERER papers published in Q1 journals always represent a
majority proportion. CIBERER papers are found increasingly more among the set of most frequently cited
Spanish papers.

In a centre like the CIBERER, with wide-ranging subject matters of study, more than overall numbers, what is
most fundamental is to determine the topic, the collaboration and the impact of the scientific publications.
In this case, not only the number but also the rate of internal cooperation, the impact, the influence and the
international penetration of the groups integrated in CIBERER continue to increase yet again.

The best papers written by CIBERER researchers published in 2014 can be found in the following section of
this report associated with each of the units of the Centre.

PROGRESSION OF THE NUMBER OF CIBERER PAPERS (2006-1014) ACCORDING TO TYPE

*Figures not final for 2014, provisional data as of November 2014

Total papers
800 .. Originals
D1
720w 683 704
Q 662 669*
640 e Q2
560 571 528 5ot
480 / 446
400 383 /l\ 367
320 /./
320
2% 244
240
186 & 186 182 184%
152
160 170 105 116 185
g o 142 141 158 -
80
77 85 86 77
| | | | |
2006 2007 2008 2009 2010 2011 2012 2013 2014

www.ciberer.es
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units according to their areas of scientific interest. Organising into RPs allows optimizing resource

allocation, strengthening research groups, promoting scientific, technical and clinical collaboration
to improve scientific results and obtaining a higher degree of compliance with the proposed strategic
objectives.

The basic structure of CIBERER consists of Research Programmes (RPs) which allow grouping CIBERER

CIBERER programme structuring is complex, largely due to the idiosyncrasy inherent to the field of RDs, the
field of medicine and the field of public health which covers over 7,000 diseases, mainstreaming all human
organic systems. Conceptually speaking, 7 programmes are considered fundamentally taking into account
the biological and historical aspect characterizing each RD either separately or as a group of diseases:

* Genetic Medicine Programme

* Inherited Metabolic Medicine Programme

* Mitochondrial and Neuromuscular Medicine Programme
e Paediatric and Developmental Medicine Programme

e Sensorineural Pathology Programme

* Endocrine Medicine Programme

* Hereditary Cancer and Related Syndromes Programme

Research groups join the different RPs according to the diseases in which they conduct their scientific work
and the aspects about such diseases being investigated. The working of RPs is implemented by means of
scientific, technical, translational and educational horizontal programmes and through research support
platforms.

Each of the seven Research Programmes is presented below, providing a description of each one, their
objectives, the rare diseases studied and the groups forming them.
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Rare Diseases Studied

e Lafora disease and other rare genetic epilepsies.
* Neuromuscular diseases: muscular dystrophies, spinal muscular atrophy.

» Vascular diseases and diseases of the immune system: disorders affecting the vascular endothelium,
causing pathologies such as HHT and complement defects.

Objectives: To incorporate Mendelian or complex diseases affecting an organ or system of the human
body, using the hereditary factor as the fundamental criterion for incorporation in the programme.
The specific objectives include:

* 1o lead the development of innovations in genomic platforms,

* to offer support for pre-clinical research on rare epilepsies and related diseases, including Lafora
disease, and

* to boost physiopathological study for therapeutic and diagnostic applications in rare vascular
pathologies and in complement-mediated pathologies.

Groups forming the RPs:

e Scientific Coordinator: Dr. Guillermo Antifiolo, U702
e Dr. Eduardo Tizzano Ferrari, U705

e Dr. Carmelo Bernabéu, U707

* Dr. Angel Carracedo, U711

e Dr. Joaquin Dopazo, U715

e Dr. Erwin Knecht, U721

e Dr. Consuelo Gonzélez Manchén, U734

e Dr. Santiago Rodriguez de Coérdoba, U738
e Dr. Pascual Sanz, U742

e Dr. José Serratosa, U744

e Dr. Cecilio Giménez Martin, U751

e Dr. Margarita Lopez Trascasa, U754

e Dr. Juan Luque, RP Scientific Manager
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Rare Diseases Studied

* Inherited metabolic diseases: lysosomal diseases, organic acidemias, glycosylation defects,

peroxisomal diseases.

ObjECtiVES: To study RDs having the fundamental aspect of altering homeostasis caused by mutations

in genes relating to intermediary metabolism.

The programme specifically seeks to define the genetic cause and the physiopathology of these pathologies
affecting biomolecule synthesis, metabolism, transport and storage. They are generally serious diseases
involving multiple organs and in many cases reducing the life expectancy and quality of life of patients.
Based on the definition and in depth knowledge about these clinical phenotypes, in addition to evaluating
the clinical response to treatments available today, the programme is working on Innovative Therapies, such
as the use of chaperones to aid in enzyme functionality.

Groups forming the RP:

e Scientific Coordinator: Dra. Antonia Ribes, U737
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.
e Dr.

Rafael Artuch, U703

Daniel Grinberg, U720
Virginia Nunes, U730

Manuel Palacin, U731

Vicente Rubio Zamora, U739
Eduardo Salido, U740
Francisca Sanchez Jiménez, U741
Belén Pérez Gonzalez, U746
Raul Estévez Povedano, U750
Pilar Giraldo Castellano, U752
Aurora Pujol Onofre, U759

e Monica Bescds, RP Scientific Manager
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areas, specialising in ‘the study of the physiological and functional aspects of the mitochondrion in
different tissues, as well as their implication in a number of diseases (therapeutic research), particularly in
neuromuscular pathologies.
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Rare Diseases Studied:

e Inherited and sporadic encephalomyopathies of mitochondrial DNA (mtDNA) (it would include
entities such as KSS, MELAS, MERRF, LHON, NARP/MILS, cardiomyopathies, hearing loss and
mitochondrial diabetes, etc.).

* mtDNA maintenance syndromes: depletion syndromes and syndromes with multiple mtDNA
deletions, such as MNGIE, PEO, SANDO, Alpers syndrome, etc.

» Diseases of the OXPHOS system associated with nuclear and assembly genes (impairments of
OXPHOS subunits and assembly factors, pathologies affecting mitochondrial transcription and
translation, syndromes associated with coenzyme q deficiency).

* Neuromuscular diseases: muscular dystrophies, spinal muscular atrophy, Charcot-Marie-Tooth
neuropathy, ALS, myasthenia gravis and congenital myasthenias, inflammatory myopathies,
hereditary and acquired ataxias, Friedreich’s ataxia, myasthenias.

Objective: To address diseases with mitochondria as the physiopathological target affecting an
individual's bioenergy balance.
The proposed specific objectives are:

* to study genome-mitochondrial communication,
* to study the physiopathology and mechanisms of disease in cellular models and iPSC, and

* to conduct therapeutic research, ranging from the development of animal models up to the pre-
clinical stage, biomarkers, particularly in neuromuscular pathologies.

Groups forming the RP:

* Scientific Coordinator: Dr. Miguel Angel Martin Casanueva, U723
e Dr. Ramon Marti Seves, U701

e Dr. José M. Cuezva, U713

e Dr. Rafael Garesse, U717

e Dr. Francesc Cardellach, U722

e Dr. Julio Montoya, U727

e Dr. Placido Navas, U729

e Dr. Francesc Palau Martinez, U732
e Dra. Jorgina Satrustegui, U743

e Dr. Javier Diaz Nido, U748

e Dra. Isabel llla Sendra, U762

e Dr. Juan J. Vilchez Padilla, U763

e Monica Bescds, RP Scientific Manager
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PAEDIATRIC AND DEVELOPMENTAL MEDICINE
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Rare Diseases Studied:

e Congenital defects
* Genomic disorders (syndromes caused by genomic rearrangements).

e Disorders of the development associated with learning disability/intellectual impairment.

ObjECtiVESZ To approach disorders conditioned by anomalous embryonic development, regardless of
the cause, involving congenital malformation or a cognitive development disorder, particularly relevant
during childhood and during the period of growth and development of the individual.

The specific objectives are:

* to encourage the development of genomic diagnostic tools for diseases of interest of the RPs,

* to lead CIBERER research in Innovative Therapies, with a particular emphasis on gene and fetal
therapies,

* 1o boost clinical research as a result of close collaboration with national hospitals of reference, and

e to develop tools for epidemiological research on rare diseases.

Groups forming the RP:

e Scientific Coordinator: Dr. Pablo Lapunzina, U753
e Dra. Cristina Fillat, U716

e Dr. Eduard Gratacos, U719

e Dra. M? Luisa Martinez-Frias, U724

e Dra. Montserrat Mila, U726

e Dr. Luis Pérez Jurado, U735

e Dr. Manuel Posada, U758

e Dr. Victor Luis Ruiz Pérez, U760

e Dr. Juan Luque, RP Scientific Manager
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Rare Diseases Studied:

¢ Retinal dystrophies

* |solated and syndromic ocular abnormalities
e Albinism

e Hereditary and congenital hypoacusis

Objectives: To approach rare diseases having an effect on sensory organs, and particularly on sight
and/or hearing.

The strength of the RPs and one of their main objectives is to develop cellular and animal models of RD,
particularly for the next period of leading the pre-clinical research on sensorineural RD. In addition, the RPs
develop genomic diagnostic tools.

Scientific Coordinator:

Coordinadora Cientifica: Dra. Carmen Ayuso, U704
Dra. Paola Bovolenta, U709

Dra. Roser Gonzalez Duarte, U718

Dr. Miguel Angel Moreno, U728

Dr. José Maria Millan, U755

Dr. Lluis Montoliu José, U756

Dra. Isabel Varela Nieto, U761

Beatriz Gémez, RP Scientific Manager
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ENDOCRINE MEDICINE

Rare Diseases Studied:

» Diseases affecting pituitary hormones and their target tissues, such as:
— Diseases involving the growth hormone (GH): Acromegaly and GH deficiency.

— Diseases involving steroid hormones: Cushing’s syndrome, familial glucocorticoid deficiency,
androgen deficiency and sexual differentiation anomalies.

— Diseases involving thyroid hormones: Congenital hypothyroidism and resistances to thyroid
hormones, including Allan-Herndon-Dudley syndrome.

ObjECtiVEZ To study disorders caused by hormonal dysfunction relating to the pituitary gland and target
organs.

Groups forming the RP:

e Scientific Coordinator: Dra. Susan Webb, U747
e Dr. Juan Bernal, U708

e Dr. Antonio Carrascosa, U712

e Dr. Luis Castafio Gonzalez, U725A

e Dr. Andrés Medrano, RP Scientific Manager
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HEREDITARY CANCER AND RELATED SYNDROMES

Rare Diseases Studied:

Fanconi anemia and disorders relating to genetic instability.

Hereditary cancer and pediatric tumors.

ObjECtiVES: To study the physiopathological mechanisms and genetic basis of hereditary cancer as
well as other related syndromes, in which genetic instability is a fundamental component in disease onset
or progression.

The specific objectives of this programme focus on the chromosome research, specifically on Fanconi
anemia, research on rare tumors, particularly endocrine tumors, and research on advanced therapies (in
collaboration with other RPs

Groups forming the RP:

Scientific Coordinator: Dr. Jordi Surrallés, U745
Dr. Javier Benitez, U706

Dr. Juan A. Bueren, U710

Dra. Marcela del Rio, U714

Dr. Federico Pallard¢, U733

Dr. José Fernandez Piqueras, U749

Dra. Rosario Perona, U757

Dr. Andrés Medrano, RP Scientific Manager
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HUMAN RESOURCE PROGRAMME

Description

CIBERER designs and executes—t'k;;;tart—up strategy for a series of actions intended for providing the different
research groups with a critical mass of scientific and technical staff. These hiring actions have integrated
new research staff into the groups of the different institutions forming CIBERER. The policy implemented by
CIBERER ever since it was founded has resulted in reinforcing the research groups, consisting of personnel
attached to CIBERER that comes from the same groups forming part of the Consortium Institutions and of
CIBERER staff. As a result of this reinforcement of the critical mass, advancements in RD research could be
consolidated.

CIBERER employees are reassigned to the groups considering the needs assessment and compliance with
the objectives and strategic lines of the Centre.

Human talent is a fundamental component for implementing staff policy. Managing this talent is the key
to CIBERER's success, so the primary objective of Human Resources is to appropriately consider employee
training requirements.

Objectives

For CIBERER, the key to success is based on the research potential, staff professionalism and commitment to
RDs. For this reason, the objectives of the Human Resources Programme are aimed at reinforcing research
excellence of the CIBERER staff and the high level of the specialisation of hires in RD. To meet these
objectives, for 2014 CIBERER set the following goals:

e To give added value to CIBERER staff.
e To draw up a follow-up model to track the staff’s scientific activity on RDs.

Resources Used

e Economic resources: The CIBERER HR Programme has historically been the programme that
absorbs the largest amount of economic resources for funding it. It involves the 62 research
groups from the Consortium with the sole exception of the affiliated group (U725A) which, by
definition, cannot obtain funding to hire staff.

The funds assigned to the programme were primarily intended to fund hired staff wages. These
funds are distributed among the different items of the RPs and the research support platforms.

o Staff resources: CIBERER hires, CIBERER grant holders

» Services: Scientific Management Team.
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Results

CIBERER research activity means that each of the hires is assigned to one of the Research Programmes or
platforms of the Centre. CIBERER brought together over 700 investigators in 2014, including personnel
attached to CIBERER, grant holders and hired staff.

Diversity is an added value, because the processes to be performed can be approached from different
angles. In this regard, in 2014 86% of CIBERER professional employees held a bachelor’s degree, and 50%
of all employees held a PhD.

The research and technical staff hired by the entity amounted to 147 employees and 23 grant holders (calls
for proposals of pre-doctoral aid from 2013 and 2014) in all of 2014, and they are distributed as follows:

Category No. of Employees  No. of Grant Holders
PHDS > 3 YEARS 73
BACHELORDEGREES ...................................................................... 54 ................................................. 23 ............
ASSOOATEDEGREES ......................................................................... 1 ...................................................................
VOCAT|ONALTRA|N|NG 19 ..................................................................
TOTAL ................................................................................................. 147 ................................................. 23 ............
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RESEARCH PROJECT PROGRAMME: ACTIONS INTRAMURAL (ACCI)
AND PROJECTS EXTERNAL

Cooperative and Complementary Intramural Actions (ACCI)

To encourage the development of cooperative research projects on a Rare Disease (RD) or group of related
RD, a call for proposals for Cooperative and Complementary Intramural Actions was launched in 2014.
Thirteen top-quality proposals were approved. The following table shows data about all the projects that
were co-funded with CIBERER funds and active after January 2015.

Coordinator  Participating

Title PI Unit units Budget (€)
Biomedicine of systems for figuring out
the molecular basis and modelling of .
leukodystrophies and hereditary spastic A Pujol U759 U7t 80.000
paraplegia
Complement and disease. Search for ]
pathogenic mechanisms shared by rare and 358%?33@; U738 %77%3 64.500
common diseases
Development of a new therapeutic strategy in
T-cell lymphoblastic lymphomas based on the JPiFeurgfar;dez U749 %771137’ 48.500
collateral damage caused by 9p21 deletions q
Development of a cellular model to determine
the pathogenicity of variants having an U706,
uncertain meaning in Fanconi anaemia and ) Surralles u7as U710 76.500
familial breast cancer
Search for undiscovered telomere
diseases in severe combined and variable
immunodeficiency patients. Identification U706,
of new genes by exome sequencing and R Perona U757 U749 26.500
study of mechanisms involved in telomere
shortening in cellular and animal model
Development of a gene therapy strategy
for glutaric aciduria type | based on genetic C Fillat U716 U737 27.500

surgery

Homologous recombination aided by CRISPR/

Cas9 combined with direct reprogramming

as a method for generating disease-free JC Segovia U710 U740 38.000
hepatocytes in patients with primary

hyperoxaluria type 1

Hyperexcretion of alpha-ketoglutarate in

aminoacidurias, potential cellular stress M Palacin U731 %77?3(; 50.000
response.

Obtaining iPS cells for the study of U733,

progressive myoclonus epilepsy, Lafora type P Sanz U742 U721, 37.500

and Charcot-Marie-Tooth disease U732
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Coordinator  Participating

Title PI Unit units Budget (€)

Role of oxidative stress in the development of

Familial Melanoma and other common RDs

with a predisposition for the development of 5 Puig U726 u7i4 36.700

cutaneous neoplasias.

Study of the implication of the permeability

transition pore (PTP) in models of U723

diseases having a secondary affect on the J Satrustegui U743 26.000
: 2 : . . U729

mitochondrion: possible diagnostic and

therapeutic use.

Development and validation of possible U732

biomarkers and therapeutic targets for the J Diaz Nido U748 33.400
. S . U733

Friedreich’s ataxia

Molecular and functional characterisation

(cellular models) of sporadic or dominant U755,

autosomal retinal dystrophies. Combined C Ayuso U704 U715, 33.400

molecular mapping and exome sequencing U702

strategy

External Projects

Research of excellence requires top-level economic, material and human resources to develop the activities
and comply with objectives. Drawing in competitive and non-competitive resources is fundamental for
developing far-reaching projects and actions on RDs.

In 2014, the Scientific Management Department, the CIBER Technical Office and the groups involved in
the different actions continued conducting significant activity in this sense. The main actions 2014 can be
accounted for as:

AID GRANTED IN 2014

The following table shows the grants and aid that were given in 2014 to competitive CIBERER projects or
initiatives either by public institutions or private institutions. The type of project, the name of the principal
investigator, the title or reason for the initiative and the entity/entities funding the project are provided.

PROJECTS GRANTED IN 2014 IN COMPETITIVE CALLS FOR PROPOSALS

Group Project PI / Work Title Funding Agency - period
Group Programme
National Scope, Public Entity calling for proposals
Dr. Francesc CIBER_BBN/RD/RES MINECO- Networks
CIBERER Palau Internationalisation Support Platform  and Managers 138.000 €
. Axonal physiopathology of ,
U732 Dra. P,||ar Friedreich’s ataxia: Axonal transport Genera)htat 9.600 €
Gonzalez Cabo Valenciana

and degeneration
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Study of the specificity and sensitivity
of a method based on detection

Dr. José Luis Generalitat

U733 . of histones circulating in plasma : 7.000 €
Gimenez : : . Valenciana
as serious sepsis and septic shock
e e OIS s e e
U737, < Molecular links between diabetes and ISCIII-AES. Integrated
U722, U742 Dr. Angel Raya neurodegenerative disorders Projects of excellence 220.000 €
Private Entity calling for proposals
Dr. Victor PIK3CA Overgrowth Syndromes:
U753 Martinez Diagnosis, Phenotype and Clinical RTVE TV Marathon 87.815 €
Gonzalez Guidelines

AID IN FORCE IN 2014

28 projects or initiatives that had been receiving a grant or aid since 2009 were carried out in 2014 and they
were managed by CIBERER. The following table shows the type of project, the group and the name of the
principal investigator, the title or reason for the funded initiative and the entity granting the aid, as well as
the period in which they were carried out.

PROJECTS GRANTED IN COMPETITIVE CALLS FOR PROPOSALS ACTIVE IN 2014
Project PI / Work Title Funding
Group Agency

Group

International Scope

CLC chloride channels and Megalencephalic

CIBERER U750  Dr. Raul Estévez  leukoencephalopathy: molecular mechanisms CIBERER- E- 2014-

e . anditherapevtics o FAREZ 2017
CIBERER CIBERER- E- 2014-
U708 Dr. Juan Bernal THYRONERVE RARE 2 2017
CIBERER CIBERER- E- 2014-
U A e, RARE2 2017
CIBERER R . .
(U746, U720 Dra. M? Luz Eurppean Network a_md Registry for Homocysti- DG.SANCO - 2013-
vy, SO Duries and Methylation Defects (EHOD). o rOS 2O
Dr. Francesc DG SANCO -  2013-
e BRI e o e loint Action . 2015.__....
RD-Connect. An integrated platform connecting
CIBERER F[));alijrancesc databases, registries, biobanks and clinical bioin-  7PM. HEALTH ;8%_

formatics for rare disease research

CIBERER Dra. Magdalena  E-IMD. European registry and network for Intoxi- DG SANCO - 2011-

(U746, U739, . P .
U737, U703) Ugarte cation type Metabolic Diseases Project 2014

CommHERE -Communication of European

CIBERER Miquel Calvet Health Research (CIBERER participa como tercera 7PM. HEALTH 2011
2014
parte del ISCIII)
National Scope, Public Entity calling for proposals
Study of the pathways involved in autistic ISCII = FIS
CIBERER ) . . _ : 2014-
U735 Dra. lvon Cuscé  spectrum disorders: Functional consequences of ~ Health Re- 2016
et oo J€NEtIC aNd epigenetic variants search Projects ...
Advances in McArdle’s disease: New therapeutic  ISCIII - FIS
CIBERER P 2014-
Dr. Tomas Pinos  and developmental approaches of a new non- Health Re-
U701 : . . . . . . 2016
invasive diagnostic method in patients. search Projects
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Miguel Servet Contract, Dr. Carmen Espinés

ISCIII = FIS

CIBERER Dra. Carmen (U732). Associated project: “Genetic and Disea- Subprogram-  2008-
U732 Espinds . . . o me HR -Miguel 2014
se Mechanisms in Inherited Neuropathies
eeeeeseeeseeiess eoesesesesesssssssssseses. oesessseoesesesseeeesesrssseesesmsessssessesesesesnsesesesss SOV it et
. . . ISCIIl = FIS
CIBERER Dra. Carmen Translational research and mechanisms of disea- 2013-
S 7 . : . Health Re-
U732 Espinds se in inherited peripheral neuropathies . 2015
...................................................................................................................................................................... search Projects  © " ..
MICINN-Non-
Dr. Victor oriented,
CIBERER L Genomic, epigenetic and transcriptional study of Fundamental ~ 2011-
Martinez- . . .
U753 . tumors in polymalformative genetic syndromes Research Pro- 2014
Gonzalez _
ject Subpro-
e e osseessse e DN siies sesssseessssre s
Mitochondrial impairments in cellular models of ISCIll = FIS
CIBERER Dra. Gloria Parkinson’s disease (LRRK2 and Parkin): The- 2012-
. . . . . Health Re-
U722 Garrabou rapeutic potential of mitochondrial function . 2014
search Projects
L1 1oL = L £
L . o - ISCIIl = FIS
CIBERER Dra. Maria Pilar ~ Axonal physiopathology of Friedreich’s ataxia: 2012-
U732 Gonzalez Cabo  Axonal transport and degeneration Health Re-_ 2014
...................................................................................................................................................................... search Projects " ...
CIBERER . . -
Dr. Francesc Translational Research, Experimental Medici- 2012-
U732, U733, ' ne And Therapeutics on Charcot-Marie-Tooth ISCIII-IRDIRC
U713, U743, Palau . 2016
Disease
U755
Private Entity calling for proposals
o Foncsc D198 et Corsortun 0 FAUO o 2010
v e proachEAR) o Meeolvs 2o
CIBERER Lafora progressive myoclorjus epilepsy: Physio-  Fundacio 2010-
Dr. Pascual Sanz  pathological basis of the disease and therapeutic .
U742 Marato TV3 2014
............................................................... APPIOACTIES sttt et
CIBERER Dr. Juan A, Regeperatwelmedlcme for F.ancom anaemia: ge- . 2013-
neration of disease-free patient-specific iPS cells, .
U710 Bueren . o . Marato TV3 2015
e s 90T €d heMatopoietic progenitors and platelets 0 C T
CIBERER Dra. Ivén Cuzco Generation of iPSC cells to study neurodevelop-  Fundacion 2012-
U735 e, mental disorders: Autism and Williams Syndrome ~ Ramon Areces = 2014
CliRER  DraBeatriz O etk ppronches e Fundacion 2012
U708 Morte . P PP Ramon Areces 2014
e v NOGEI OF N@ AISCASE s s o
Cellular and molecular characterisation of the in-
CIBERER Dra. Aurora terrelation between oxidative stress and inflam-  Fundacién 2014-
U759 Pujol mation in adrenoleukodystrophy: therapeutic Mehuer 2015
L -1,
U708 Morte y gue. : Mehuer 2015

treatment of Allan-Herndon-Dudley syndrome
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TRANSLATION PROGRAMME

Description

The process of transferring basic science knowledge to the search for effective thera
interventions requires non-stop interaction and a deliberate exchange of resources and knowledge
sure that basic science discoveries benefit patients. The objective is to efficiently apply the knowledge of
cellular, molecular, physiological, chemical or genetic processes to the search for effective treatments or for
prevention or diagnostic techniques, approaching the work from bench to bed-side.

A fundamental agent in the CIBERER science and technology system for group activity is the National Health
System (NHS) as a coordinated set of health services offered by the Public Administration and the Spanish
Regions.

CIBERER is responsible for leading the research that is being carried out in the organisation into clinical
practice so that it directly and effectively benefits society and the National Health System. In this regard,
relations with the health sector and specifically with the National Health System (NHS) are the best way
to implement the social return of research. CIBERER research groups, many of which are integrated in the
hospital and healthcare field, seek to develop knowledge that can be applied as clinical solutions.

Objectives

The general objective is to promote top-quality translational research, translating the results of basic, clinical,
epidemiological, health services and public health research to the National Health System (NHS), the Spanish
System of Science and Technology, to patients and to society as a whole.

Resources Used

e Staff resources: Translation Manager with the support of the team of Scientific Activity Managers.

CIBERER groups are involved in the different links of the value chain, ranging from developing
basic knowledge to applying it in routine clinical practice. That potential of complementary profiles
must be put to use to favour translation by means of networking.

Results

EXISTING COLLABORATIONS AND ESTABLISHING NEW COLLABORATIONS WITH LINKED CLINICAL
GROUPS (LCGS) IN THE FRAMEWORK OF THE NHS

As established in the CIBERER bylaws, the Board of Trustees, subject to a report from the Scientific Director
and a favourable report from the Permanent Commission, may associate NHS centre clinical groups with
CIBERER. This association would be necessary to carry out CIBERER programmes by means of specific
agreements.

Therefore, in the framework of its Strategic Plans in 2013, CIBERER opened up the possibility of
including new Linked Clinical Groups (LCGs). This allows CIBERER groups to collaborate with groups
that have vast clinical experience with RDs, accelerating the final translation of the research conducted by
CIBERER groups into the NHS.

In summary, efforts are pooled within the framework of skills and expertise that are characteristic of each
of them, i.e., health centres and CIBERER research groups, in developing cooperative, multidisciplinary
and translational research activities, as well as working to transfer research and development results and
handling scientific training specialised in Biomedicine, and specifically in the area of RDs.
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There are currently 20 LCGs linked to the CIBERER relating to 4 RPs: Paediatric and Developmental Medicine,
Inherited Metabolic Medicine, Endocrine Medicine and Hereditary Cancer and Related Syndromes. This
undoubtedly shows the Centre's clear support for translating research to clinical practice by means of
carrying out cooperative projects in specific pathologies.

The LCGs are currently the following:

* Relating to Paediatric and Developmental Medicine RPs:
Dra. Encarna Guillén (Hospital Virgen de la Arrixaca, Murcia)
Dr. Feliciano J. Ramos (Hospital Lozano Blesa, Zaragoza)
Dr. Jordi Rosell (Hospital Son Espases, Palma de Mallorca)
Dra. Isabel Tejada (Hospital Cruces, Bilbao)
* Relating to Inherited Metabolic Medicine RPs:
Dr. Luis Alddmiz-Echevarria Azuara (Hospital Cruces, Bilbao)
Dra. M? Luz Couce (Hospital Clinico de Santiago de Compostela, La Corufia)
Dr. Luis Gonzalez Gutiérrez-Solana (Hospital Infantil Nifio Jesus, Madrid)
Dr. Eduardo Lopez Laso (Hospital Reina Sofia, Cérdoba)
Dr. Guillem Pintos (Hospital Germans Trias i Pujol, Barcelona)
Dra. Mireia del Toro (Hospital Vall d'Hebrén, Barcelona)

* Relating to Endocrine Medicine RPs:
Dra. Irene Halperin (Hospital Clinic, Barcelona)
Dra. Monica Marazuela (Hospital La Princesa, Madrid)
Dr. Antonio Picéd (Hospital General de Alicante, Alicante)
Dr. Manuel Puig Domingo (Hospital Germans Trias i Pujol)
Dr. Alfonso Soto (Hospital Virgen del Rocio, Sevilla)

* Relating to Hereditary Cancer and Related Syndromes RPs:
Dra. Isabel Badell (Hospital de la Santa Creu i Sant Pau, Barcelona)
Dra. Cristina Beléndez (Hospital Gregorio Marafion, Madrid)

Dr. Albert Catala (Hospital San Joan de Déu, Barcelona)
Dr. Julian Sevilla (Hospital Infantil Nifo Jesus, Madrid)
Dr. Joan-Lluis Vives-Corrons (Hospital Clinic, Barcelona)

SUPPORT FOR PREPARING CLINICAL PRACTICE GUIDELINES, PROTOCOLS AND INFORMATIVE
MATERIAL FOR PATIENTS

The numerous CIBERER research groups work to develop products that are clearly useful in clinical practice
in relation to RDs, such as clinical guidelines, operating protocols and informative material for patients.

Particularly noteworthy in the field of Clinical Practice Guidelines is the work being done by Work Group
on Cancer in Polymalformative Genetic Syndromes (gT-CSgP) with the participation of several
CIBERER units, coordinated by Dr. Victor Martinez-Gonzalez-U753. The objective of this group is to offer
biohealthcare professionals up-to-date information about the clinical and molecular aspects of syndromes
of this type and their associated neoplasias to serve as a leader in diagnosis, prevention and follow-up with
patients and family members, an in teaching and research. In 2014, the group published the Guideline on
Bannayan-Riley-Ruvalcaba (BRR) Syndrome.

By way of example, another one of the Guidelines drawn up in 2014 is the Guideline on Lowe Syndrome
for families, published by CIBERER and Hospital Sant Joan de Déu. The medical team of researchers led by
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Dr. Mercedes Serrano- U703 drew up the first guideline of these characteristics for Lowe Syndrome, also
known as the oculocerebrorenal syndrome.

CIBERER Clinical Guidelines are regularly added to the CIBERER database (“documentation” section of the
CIBERER web page or directly at

http://www.ciberer.es/index.php?option=com docman&task=cat view&gid=41&ltemid=194),

favouring their dissemination to other CIBERER groups, healthcare professionals and the general public. .

SUPPORT FOR THE DEVELOPMENT OF THERAPEUTIC SOLUTIONS: CLINICAL TRIALS, ADVANCED
THERAPIES AND ORPHAN DRUG (OD) DESIGNATION

In keeping with its strategic objectives, CIBERER facilitates and encourages its research groups to participate
in national and international trials, aimed at the development and validation of therapies for RD.

In 2013, CIBERER started to more actively boost research projects in advanced therapies (gene therapy,
cell therapy and tissue engineering), preclinical research projects and research on the biology of stem cells,
particularly iPS cells, to allow future personalised cell therapy and regenerative medicine developments.

Furthermore, CIBERER acts as an advisor and driving force in any initiative relating to orphan drug designation
that may arise from its research groups.

In 2014, CIBERER sponsored an orphan drug: “Lentiviral vector containing the liver and erythroid
pyruvate kinase gene (PKLR)" for the treatment of pyruvate kinase deficiency, a hereditary disease affecting
erythrocytes or red blood cell energy metabolism. The work for this declaration was led by Dr. José Carlos
Segovia-U710 of CIEMAT, which is led by Dr. Juan Bueren.

PARTICIPATION IN THE “RARE DISEASE STRATEGY OF THE NATIONAL HEALTH SYSTEM”

Since it was drawn up in 2009, the Scientific Coordinator of the Strategy is Dr. Francesc Palau, Scientific
Director of the CIBERER. Furthermore, CIBERER itself is represented in the Follow-up and Implementation
Committee of same. CIBERER participated in the work that led to the update in 2014 of the Rare Disease
Strategy of the National Health System (NHS). This strategy update incorporates all the knowledge and
data available as of today on rare diseases, which is of interest for professionals, patients and their family
members.

Within the framework of the Strategy, precisely the Ministry of Health, Social Services and Equality (MSSSI)
approved in 2014 eight Good Practices (GPs) on rare diseases in the National Health System (NHS).
Four of these eight GPs have been developed by CIBERER research groups: implementation of a quality
management system in the HHT Unit (H. Sierrallana), which is part of U707, the Metabolic Guidelines of
U703 (H. Sant Joan de Déu) and two projects relating to the coordinated RD web page www.odimet.es
coordinated by the Dr. Maria Luz Couce-U737 (Hospital Clinico Universitario de Santiago de Compostela).

PARTICIPATION IN THE “EUCERD JOINT ACTION:WORKING FOR RARE DISEASES”

The CIBERER takes part in the EUCERD Joint Action: Working for Rare Diseases (http://www.eucerd.
eu/?page_id=284), constituted to give support to the Experts’ Committee of the EU in www.ciberer.es 35
ER (EUCERD; “ European Union Committee of Experts on Rare Diseases “, as partner and coordinator of the
package of work 7 (WP7), on Vida’s Quality and Experts’ Centers.

In 2014, CIBERER continued working on this important translational activity in Europe, studying various
initiatives of the Member States aimed at improving the quality of life in people suffering from a rare
disease. This year the CIBERER focused on the identification of good practices existing in the health care
systems of the Member States, placing particular emphasis on those activities located in the centres of
expertise. Factors affecting political decisions relating to the quality of care on RDs, as well as the internal
organisation of health care systems will be analyzed in the future in order to adapt them to RD policies and
to patients with RDs.
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The CIBERER organised a Workshop on 31 March and 1 April at the MSSSI for the purpose of examining
the knowledge and improvement of the practices of European centres of expertise on RDs and debating on
their participation in European Reference Networks. The preliminary results of WP7, as well as experiences
of some Centres of Expertise were presented at this meeting.

In this sense, it must be pointed out that the CIBERER was designed in 2014 by the MSSSI as a partner in
the new Rare Disease Joint Action (RD ACTION) 2015-2017, giving the maintenance and coordination work
of both Orphanet-Spain and the EUCERD Joint Action a chance to continue.

MAINTENANCE OF HEALTHCARE TRANSLATION COLLABORATION AGREEMENTS, INCLUDING
PATIENT REGISTRIES FOR CLINICAL RESEARCH

The CIBERER has been entering collaboration agreements with a number of entities, many of which work
in the translational field, for some time.

The most noteworthy of such agreements are the general agreements entered into with the Federacién
Espafola de Enfermedades Raras (FEDER), Fundaciéon Publica Andaluza Progreso or Fundacion Medina,
setting up stable channels for collaboration offering consistency and continuity to any initiatives,
programmes, projects and actions aimed at the group of people with rare diseases that may be developed
jointly by both Institutions.

The importance of registries in the field of rare diseases must be highlighted within the field of
translational research.

The scarce documented information about the epidemiology of rare diseases makes it obvious that there is
a need to estimate the total number of people affected and the prevalence of each disease, and to evaluate
the natural history of these diseases for the purpose of adapting health care to it and being able to improve
disease follow-up.

Therefore, in 2014 CIBERER continued working on the start-up and maintenance of various registries, such
as:

* Rare Disease Registry of the Instituto de Investigacion de Enfermedades Raras (IIER-ISCIII),
whose coordinator is Dr. Posada-U758.

* Maintenance of the Fanconi Anaemia Database, whose coordinators are Dr. Surrallés-U745 and
Dr. Bueren-U710, (together with the Fundacién Centro Nacional de Investigaciones Oncoldgicas-
CNIO and the Centro de Investigaciones Medioambientales y Tecnoldgicas-CIEMAT).

* E-IMD European registry and network for Intoxication type Metabolic Diseases. Led by
Dr. Ugarte-U746 with the participation of Dr. Artuch-U703, Dr. Ribes-U737 and Dr. Rubio-U739.

* E-HOD European network and registry for homocystinurias and methylation defects.
Led by Dr. Couce-U737 with the participation of Dr. Artuch-U703, Dr. Grinberg-U720 and Dr.
Pérez-U746.

* European Registry of Wolfram, Alstrom, Bardet Biedl and other rare diabetes syndromes-
EURO-WABB. Led by Dr. Nunes-U730, (together with the Institut d'Investigacié Biomedica de
Bellvitge and the Universidad de Vigo).

* aHUS/C3g registry: Registry of patients with atypical uremic haemolytic syndrome and
C3 glomerulopathies. Together with the “IfAigo Alvarez de Toledo” Fundacion Renal and Dr.
Rodriguez de Cérdoba’s group-U738

* Glycogen storage disease type V registry: Dr. Antoni Andreu-U701 and Dr. Miguel Angel
Martin-U723. .
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In summary, updating RD registries is one of the translation activities with the most long-term added value
because it allows knowing the epidemiology of these pathologies the knowledge of which is biased due to
the low prevalence of RDs.

OTHER TRANSLATIONAL ACTIVITIES: CONFERENCES, ENCOUNTERS AND MEETINGS

Both CIBERER as a Research Centre and the researchers that are part of take part in a number of conferences,
encounters and meetings in order to disclose the results of their research with other colleagues on a national
level, and by inviting internationally known speakers to therefore achieve an exchange of knowledge that
has a direct effect on the collective advancement in the understanding of processes causing the diseases
they study. Some of these activities performed in 2014 were:

36

Conference on the treatment of Pyruvate Kinase Deficiency, organised by Dr. José Carlos
Segovia and Dr. Juan Bueren-U710 in the CIEMAT of Madrid on 1 April. Presentation of the
latest novelties in gene therapy for the treatment of Pyruvate Kinase Deficiency as an example of
erythropathy.

CIBERER participated in the 7th European Conference on Rare Diseases and Orphan Drugs
(ECRD 2014), organised by EURORDIS in Berlin on 8-10 May. CIBERER presented a poster on the
work conducted as coordinator of the EJA WP7 with the intervention of Dr. Francesc Palau.

The Adult Rare Disease Work Group of Hospital Clinic-CIBERER organised the “IV Jornada del
Grupo de Enfermedades Minoritarias del Adulto: de los aspectos basicas a las unidades
expertas” on 30 May in Hospital Clinic de Barcelona. In this encounter, research in intermittent
acute porphyria, rare anaemias and Lafora disease was explained. Professor Santiago Rodriguez
de Cérdoba-U738 was responsible for the discussion of Lafora disease.

Familial Cancer Conference, organised by Dr. Javier Benitez-U706 on 5-6 June in the CNIO of
Madrid. The most recent advances and ongoing projects in relation to hereditary cancers were
presented in this conference from a multidisciplinary viewpoint.

Dr. José Maria Millan, Assistant Scientific Director of the CIBERER, claimed that there is a need for
research at a Conference for Exposure of Rare Diseases organised by the enterprise Genagen,
FEDER and CIBERER on 19 June in Valencia.

7th International Congress of the Spanish Fanconi Anaemia (FA) Research Network,
organised by Dr. Juan Bueren-U710 and Dr. Jordi Surrallés-U745, on 6-7 October at the Instituto
de Biomedicina of Seville. The Congress brought together, on one hand, basic expert scientists
in molecular biology of the FA DNA repair pathway and clinical experts in the field applying the
newest therapies. On the other hand, members of the Asociacién Espafnola de la Anemia de
Fanconi (AEAF) attended the congress to obtain first-hand updated information about the disease
and about the first lines of research for the prevention or cure of this disease.

CIBERER co-organised with INGEMM and AEGH a Conference on Dysmorphology on 8 October
in Madrid. In this forum, there was a presentation and informal discussion of rather uncommon
cases of dysmorphology aimed at specialists in the matter, such as clinical geneticists, paediatricians,
surgeons or pathologists. The conference was coordinated by Dr. Pablo Lapunzina-U753, Dr. Sixto
Garcia-Mifaur-INGEMM, and Dr. Encarna Guillén-Navarro-LCG-Hospital Universitario Virgen de la
Arrixada of Murcia.

CIBERER collaborated in the organisation of the 4th Conference on Fragile X Syndrome and
other Genetic Disorders causing Autism, at Hospital Materno Infantil of Malaga, on 10-11
October. The LCGs which work with CIBERER and led by Dr. Feliciano Ramos, Dr. Jordi Rosell and
Dr. Isabel Tejada, as well as Dr. Montserrat Mila-U726, all participated in the conference.

Dr. Pilar Giraldo-U752 organised the 2nd Aragon Conference on Pharmacological
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Chaperones in Lysosomal Diseases and other Applications on 27-28 November in Zaragoza.
In this encounter, the purpose of which was to provide updated information about the use of
pharmacological chaperones in this type of pathologies for professionals in biomedicine involved
in the diagnosis and treatment. Dr. José Luis Urdiales-U741 also participated in the conference.

* 2nd National Day commemorating Xeroderma Pigmentosum and other Premature Skin
Ageing Diseases, organised by the CIBERER, Fundacién Jiménez Diaz and the CIEMAT, on 10
December in Madrid, coordinated by Dr. Marcela del Rio-U714. Advances in different lines of
research were presented, offering discussions about the relationship between telomeres and
disease, genetics and molecular diagnosis, basic and clinical research, the proposal of a national
clinical trial with Imiguimod, telomere shortening or the role of the ERCC4 gene in xeroderma
pigmentosum.

e CIBERER and the Fundacién Ramoén Areces organised an International Symposium on
Hereditary Peripheral Neuropathies on 11-12 December in Madrid. This encounter addressed
the clinical framework of peripheral neuropathies, Charcot-Marie-Tooth (CMT) disease, the most
common type among them, genetic diagnosis, the physiopathology and neuropathology of CMT,
animal models for research, biomarkers and the discovery of new drugs.

e Health care managers from hospitals in 10 Spanish Regions, basic researchers and members of
the Asociacion HHT Espana for patients participated in the 2nd Meeting of the HHT Network
Project held on 12 December in Madrid. The purpose of this initiative is the joint work for the
diagnosis, treatment and follow-up of patients with Hereditary Haemorrhagic Telangiectasia
(HHT). CIBERER collaborated in this meeting, through unit U707, with its two pillars: the basic
research led by Dr. Carmelo Bernabéu at the CIC/CSIC, and the clinical research coordinated by
Dr. Roberto Zarrabeitia in the HHT Unit of Hospital Sierrallana of Cantabria.

In some of these activities, patients with RDs, their family members or their associations also actively
participated, even though they are not the specific target audience. In addition, CIBERER also potentiates
and supports a number of conferences and meetings intended for patients, or it collaborates in those
organised by their associations. See the section on Dissemination Activities.

DISSEMINATION OF THE TRANSLATIONAL ACTIVITY OF CIBERER

The act of par excellence of dissemination of the translational activity of CIBERER is the Conference
called “Investigar es Avanzar”, comprised within the acts held on World Rare Disease Day. This
year, the act was jointly organised by CIBERER and the Federacion Espafiola de Enfermedades Raras
(FEDER) on 26 February at the Centro de Investigacion Principe Felipe in Valencia. See the section on
Dissemination Activities.

CIBERER sponsored together with the Centro Nacional de Analisis Gendmica (CNAG) the exposition
entitled “Menos raras” organised by the Associacid Catalana de Comunicacié Cientifica (ACCC).
This exposition was about research on RDs where advances made in Usher, Lafora, Wolfram, Fragile
X, Fanconi, Williams-Beuren, dyskeratosis, retinal dystrophies, Lowe, AME and ALS were disclosed. The
exposition could be seen from 1-24 April in the Biblioteca de la Sagrada Familia of Barcelona.

Dr. Carmen Ayuso-U704 participated on behalf of the CIBERER in the Conference called “Actualizacion
de Recursos de Atenciéon en Enfermedades Raras” organised by the Centro de Referencia Estatal
a Personas con Enfermedades Raras y sus Familias (CREER) of Burgos on 24 June, presenting the
translational research work for CIBERER.

CIBERER also organised a Dissemination Conference in the Facultad de Medicina of Ciudad Real on
3 November, entitled “Introduccién a las Enfermedades Raras: el valor de la investigacion
traslacional”.
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In addition, CIBERER also collaborated in dissemination activities to provide information about the
research that was conducted in 2014 jointly with the remaining CIBERs, such as “Tapa con Ciencia”,
which was held on 5 November in the Circulo de Bellas Artes of Madrid, a scientific-gastronomic
initiative within the acts held for the Semana de la Ciencia in Madrid. Dr. Victor Martinez Gonzalez-U753
presented the CIBERER Exome Server, a database with the most common non-pathological genetic
variants in the Spanish population which will be extremely useful in the research depicted through the
culinary arts by means of fried banana helices stuffed with sea bass and fresh cheese.
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the productive sector relating to RDs, such as ASEBIO (Asociacion Espafola de Bioempresas), and
biotechnological companies or pharmaceutical companies.

Boosting RD knowledge transfer to the productive sector is a fundamental objective identified by CIBERER.
Advancement in the scientific activity of the research groups must continue, and the economic investments
made in research must be returned to society.

Objectives
CIBERER is a national and international leader in research on and knowledge about RDs, and works to
directly and effectively strengthen relationships with the productive sector, keeping two clear objectives in
mind:

» Consolidation of tools for suitable knowledge transfer processes.

e Promoting RD knowledge transfer activities and innovation.

Resources Used

e Staff resources: Transfer Manager with the support of the team of Scientific Activity Managers.
Support from the company Clarke, Modet & Co.
» Services: CIBER Technical Office.

Results
PATENTS

One of the primary objectives of CIBERER is to promote transferring complementary knowledge to the
already existing programmes in the Consortium Institutions. This drive to transfer knowledge is fundamental
because of the advantages it involves both for research groups and for society as a whole.

We would first like to highlight the following patent applications filed in 2014 in collaboration with some
of the institutions forming the consortium:

Group  Application No. Type of Application Title
uz21/ New therapeutic uses of Temsirolimus for adreno-
U759 P10458EPO0O European leukodystrophy
Indole derivatives for the prevention and/or
U742 P201431364 National treatment of diabetes and related metabolic
disorders
PCT/ Peptide derived from GSE24.2 for treating di-
U757 £S2014/070803 International EeNazes caused by oxidative stress and damage to
PCT/ Biodegradable bionanoparticles for releasing the

U757 £S2014/070072 International GSE24-2 peptide, method for the production
thereof and use of same
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The primary activities for promoting the Transfer performed by CIBERER are the following:

DEVELOPMENT OF TOOLS FOR TRANSFER PROCESSES

First, CIBERER continues providing advisory services relating to intellectual property and other aspects
relating to the transfer. This task was coordinated by Scientific Management with the support of the
company Clarke, Modet & Co. Researchers channelled all their queries relating to the protection of R&D&I
activities generated while carrying out their projects, and received guidance and support about applying
good practices in management of the measures for protecting project results.

Furthermore, extensive work has been done in order to identify and valorise products and services potentially
transferable to the different CIBERER groups.

CIBERER is a full member of ASEBIO (Asociacion Espafiola de Bioempresas). In 2014, CIBERER continued
its activity within the Innovate Drug group, the specific Rare Diseases and Advanced Therapies subgroups,
as well as in the Molecular Diagnosis Work Group, actively participating in the different meetings. Since
2011, CIBERER has also been an associate member of BIOVAL (Bioregion de la Comunidad Valenciana).
Since 2013 it has been a collaborating partner in the Medical and Health Innovation Technologies (ITEMAS)
Platform. The ITEMAS Platform seeks to encourage innovation in health technology as a fundamental tool
to make the National Health System more sustainable, supporting the development of the innovative culture
necessary to facilitate integrating the science-industry system in the field of medical technology.

PARTICIPATION IN FORUMS AND EVENTS ENABLING COLLABORATION WITH THE PRIVATE SECTOR

Finally, in 2014 the Management Office staff and the CIBERER Management attended and participated in
other forums and events of particular interest enabling some type of collaboration with the private sector,
such as:

* TRANSFIERE which took place on 13-14 February 2014 in Malaga.

e BIOSPAIN 2014 held in Santiago de Compostela on 24-26 September 2014, numerous researchers
of the centre also participating.

e VI Spanish Drug Discovery Network Meeting which took place in the Science Park of Madrid
at the head office of Glaxo Smith Kline, 20-21 November 2014

Furthermore, CIBERER has participated in several conference and workshops, organising them in collaboration
with companies to deal with different aspects relating to the aetiology, causes, clinical symptoms and
treatment of RDs:

* World Rare Disease Day, “Investigar es avanzar” in the Instituto de Investigacion Principe
Felipe de Valencia,. Several companies and institutions representing the private sector attended.

* DNA-Day CIBERER Workshop at Hospital Universitario La Paz de Madrid with the collaboration
of Roche, Genycell Biotech, Sistemas Gendmicos, Agilent Technologies, Abyntek, Progenika and
Perkin Elmer.

* International symposium on nerve biology and inherited peripheral neuropathies
organised in collaboration with the Fundacién Ramén Areces on 11 and 12 December in Madrid.
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OTHER RD KNOWLEDGE AND INNOVATION TRANSFER ACTIVITIES

As part of the continuous activity of 2014, public-private collaboration was encouraged through work
meetings with private companies or entities to present specific opportunities to collaborate with CIBERER.
A number of meetings were held to explore the collaboration pathways in future projects. The companies
that were contacted include: Orphan Europe, Roche, CABANA genetics, CYDAN, Valentia Biopharma,
Janus Developments and Pfizer.

Furthermore one-time agreements were also maintained with different companies for R&D collaboration.
e Collaboration agreement with Sistemas Gendémicos, S.L to manage samples obtained by
Sistemas Gendmicos, S.L. and the assignment thereof to CIBERER-BIOBANK.
e Agreement with EVERIS to participate in the collaborative AMER project in the CDTl Innterconecta
call for proposals.

* Agreement with Orphan Europe for a pharmacovigilance study in the European homocystinuria
registry (E-HOD).

CREATION OF THE FIRST CIBER SPIN-OFF

One of the main milestones of 2014 has been the launch of the first Spin-off with the participation of
CIBER, Epidisease S.L. This Spin-off is the result of the work and the experience of its developers, U733 of
the CIBERER headed by Dr. Federico Pallardo, and carried out by Dr. Garcia Gimenez, hired by CIBERER, in
the field of epigenetics.
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TRAINING PROGRAMME

Description

The CIBERER Training Programme on rare diseases promotes and supports-training for its researchers, in
addition to supporting the initiatives the research groups undertake for this purpose.

The training offer consisted of:

CIBERER PRE-DOCTORAL AID: specific tool for attracting recent university graduates to CIBERER groups,
allowing remuneration for work immediately after joining without having to wait until the general calls for
proposals for pre-doctoral aid are resolved.

AID FOR MOBILITY: aid so that CIBERER researchers can hold internships for up to three months in other
internal or external research groups.

COURSES: aid for internal CIBERER courses and for funding the attendance of members of the CIBERER
groups to courses of specific interest for some of the strategic lines of the Centre.

Objectives

The objectives of the Training Programme are:

e To favour incorporating research staff in training to the CIBERER groups.
e To directly organise or help organise training courses and activities
* To promote mutual knowledge and collaboration between CIBERER groups.

* To collaborate in the internal dissemination of the CIBERER research activity.

Resources Used

STAFF RESOURCES: Training Manager, who works part-time in organising and controlling the CIBERER
training activities. CIBERER staff of the Pre-doctoral Aid Programme.

SERVICES: Training Department.
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Results

The following can be mentioned as the 2014 Training Programme activity results:

CALL FOR PROPOSALS FOR PREDOCTORAL AID:

Ciberer

The 2013 call for proposals for predoctoral aid was taken on in its entirety with CIBERER funds. This call for
proposals allowed incorporating fourteen young graduates so they could do their predoctoral work. The
results of the 2014 Call for Proposals for Predoctoral Aid, indicating the name of the awarded candidates,
the Consortium Research Center where they will be working, and the project they joined, are presented

below.
Name Surnames
Pau Bernat  Esparza Molté

Group

Associated Project

La mitocondria y su disfuncién en patologia:
Papel de IF1

Identificacion de nuevas dianas terapéuticas en
distrofias hereditarias de retina: Andlisis funcional in
vivo e in vitro de genes causantes de ceguera

FIBRODRESS: Desarrollo de un apdsito bioactivo
basado en fibrina y bioingredientes activos

Modulating SMN2 splicing with dual inhibitors of
Sam68 and hnRNP A1: A novel therapeutic approach
for Spinal Muscular Atrophy

Implicacién de la L-ergotioneina en la litiasis renal de
cistina: Posible aplicacién terapeutica en cistinuria

Anélisis Cruzados de Trastornos Psiquiatricos:
Contribucion de Variantes Genéticas Raras y Comunes
al Autismo, el TDHA y la Dependencia de las Drogas

Diagnostico, caracterizacion y relevancia clinica
de defectos en la familia factor H/CFHRs del
Complemento en patologia renal

Identificacion de nuevos genes responsables de la
enfermedad de Hirschsprung y del cancer de tiroides,
y determinacién de los mecanismos patogénicos
asociados

Estudio Clinico y Genético Molecular de las Ictiosis
Congénitas Autosomicas Recesivas en Espana

Linajes y competicion celular en el desarrollo y la
enfermedad (CEL-DD)

RD-CONNECT: An integrated platform connecting
registries, biobanks and clinical bioinformatics for RD
research

Identificacion y caracterizacion de genes implicados en
las displasias esqueléticas

Cristina

Mesa Nunez

EUROFANCOLEN: Gene therapy trial of Fanconi
anemia patients with a new Orphan Drug consisting
of a lentiviral vector carrying the FANCA gene; a
coordinated international action
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The consideration of the set of grant data for the 2014 call for grant proposals and of the follow-up and
closure of the 2013 call for grant proposals, allows affirming that the objectives have been reasonably
achieved:

» Percentage of withdraws before finishing the year of the aid, with continuity in the group: There
were no withdraws before the final of the period of the aid.

e Number of grants in the grant 2014 grant call: 14. Above the range established as optimal (8 to 12).

e Average mark of the academic records of the 2014 grant call: 2.71. More than two decimals
higher than that of 2013 and well above the cut-off point of 2.2.

AID FOR MOBILITY
In 2014, aid for mobility remains open up to external, national and international mobility. Several researchers

could therefore benefit from this programme to expand their training and advance the projects in which
they were involved.

* Number of examples of mobility: 7 requests, which represents a significant drop in relation to
previous years (2010= 11, 2011= 10, 2012= 13, 2013= 18). 6 candidates were awarded aids for
mobility, because 1 of the requests for aid for mobility was for mobility within the same province,
which cannot receive financial aid.

The following table shows the cases of mobility in 2014:

Name Issuer Group Receiving Group

Gallego Villar, Lorena 746 U Zurich, Switzerland

CascaJoAImenaral\/Ia S }29 713 .............................
SequedoPerezMaDolores .............. }55 710 ............................
vazqueZMannqueR S }55 710 ............................
Bog||o|o|\/|ass|mo .................... }45 715 .............................
EmperadorSoma ..................... }27 723 .............................
Alvarezl\/loral\/lalsabel .............. }26 705 .............................

AID FOR THE ATTENDING AND/OR ORGANIZING COURSES
In 2014 CIBERER organized a training course:

* "Introduction to Genetically Modified Animals Research, 3rd Edition”. School of Veterinary Science
UCM. 6 to 7 November 2014.

Aid for attending this course were granted to members of CIBERER groups. A total of 14 aid packages were
offered to cover total expenses for attending recipients. CIBERER furthermore collaborated in another 5
courses, resolving 5 additional calls for proposals for aid for attending external courses of special interest for
the development of the work of its own investigators. A total of 31 aid packages were offered for attending
the following activities:

44 CIBERER » Annual report 2014



Ciberer

e "Translational Genomics in Biomedicine”. In the Centro Esther Koplowitz of the Fundacié Clinic.
Barcelona 13 and 14 March.

« Online Course: “MASTER CLASS EN ENFERMEDADES DE DEPOSITO LISOSOMAL (EDL)”. Organised
by U752

e "6th Familial Cancer Conference” in the Centro Nacional de Investigaciones Oncolégicas (CNIO).
Madrid, 5 and 6 June.

e "Diseno, Andlisis de datos de genotipado e Interpretation de Resultados Estadisticos” in the
Escuela National de Salud. Madrid, 12 and 13 June.

e "6° Curso de Genética Humana de la Sociedad Espafiola de Genética”. In Hospital de Sant Pau.
Barcelona, 21 November.

ORGANISATION OF THE ANNUAL CIBERER MEETING

The 7th Annual CIBERER Meeting took place in Euroforum, Escorial in Madrid on 10, 11 and 12 March.
190 people attended this plenary meeting, and most of the attendees were researchers from CIBERER
groups. For a networking Centre like CIBERER, the Annual Meeting is a unique opportunity to meet with
researchers, to learn about the latest advancements and to debate new actions.

The meeting served as a forum for presenting and debating the advancements made in the different lines
of research of the CIBERER groups. It reflects the actions of the seven CIBERER research programmes, in
addition to the activities of their horizontal programmes and platforms for supporting scientific activity. The
participation of researchers undergoing training was paramount, and the junior attached researchers and
hires present at the meeting played an important role.

The programme also included the presentation of the actions of the different CIBERER platforms and the
pooling of the short- and mid-term objectives and strategies.
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COMMUNICATION PROGRAMME

With its Communication plan, CIBERER continuously informs the society about the work of the research
groups, their projects, the diseases they are researching and the new knowledge generated. Patients and
support associations are the main targets of these communication actions.

For dissemination activities, the CIBERER, consisting of the Communication Department and its collaborator
Miguel Calvet maintained continuous contact with the press, has prepared a scientific newsletter and a
social newsletter, has managed a Twitter account and kept the CIBERER web updated.

CIBERER has also directly approached patients and their families with the periodic organisation of conferences
or with their presence in scientific, institutional and social forums relating to RD.

The CIBERER Communication Plan is split into two large lines of action, the Internal Communication Service
and the External Communication Service.

Internal Communication Service

With this service and through the researchers and professionals associated with the institution, CIBERER
consolidated its activity and corporate image and brought together its networking structure.

CIBERER worked hard to turn its web page (www.ciberer.es) into an effective instrument. All the calls for
proposals (employment, training, aid programmes, etc.) that may be of interest for the groups, all the events
organised by CIBERER or relating to RDs, updated news relating to the Institution and press clips available
on the Intranet have been included. This web page was updated every day.

The CIBERER Electronic Newsletter must also be highlighted. It is a very effective publication, on one
hand, for disseminating the research on RDs conducted by CIBERER and on the other, for providing all the
information of interest about RDs to researchers that are both hired by and attached to our Institution.

Therefore, in 2014 work was done to improve knowledge among the different CIBERER research groups
and to tighten their scientific collaboration links.

MOST NOTEWORTHY ACTIVITIES PERFORMED IN 2014:

e The Electronic Newsletter used to periodically report CIBERER activity to associated researchers and
also to external directors interested in RD. In 2014, 8 electronic newsletters were sent out.

e Services over the web for communicating funding opportunities and events for research on RDs
has been updated daily with all the notices and events of interest for all the research groups

External Communication Service

The Communication Service has offered support to researchers so that their activity can be better understood
both by people suffering from RDs and by society as a whole. With its External Communication Service,
CIBERER has transmitted the scientific activity of its research groups, social and institutional activity of
the Institution and the events it organised, in order to bring it closer to the reality of patients and family
members.

CIBERER has used various means for that purpose. The Communication Department has acted as a
press office, carrying out dissemination campaigns intended for the press and dealing with information
professionals. CIBERER has also organised dissemination events and updated its web page every day to
turn itinto an effective communication platform on both an external and internal level. It has also periodically
sent out the Social Newsletter, an electronic publication for providing all the information about CIBERER
and its research on RDs to patients, associations that represent them and to anyone else interested in this
field. CIBERER has also had an active Twitter account which it uses to interact with researchers, patients
and the remaining groups of interest in RD.
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MOST NOTEWORTHY ACTIVITIES PERFORMED IN 2014:

Organisation of the sixth conference entitled “Investigar es Avanzar” for the dissemination of
CIBERER research activity in the framework of the RDs Day. The act was organised in February in
Valencia

Daily update of the web of the CIBERER: in 2014, the web was visited by 115,445 users.

In 2014, CIBERER had 864 hits in the press. This indicator clearly shows that it has become an
unquestionable social reference in the field of research on Rare Diseases.

Social Newsletter: 6 social newsletters where sent in 2014.

Dissemination of the centre’s events, research and activities to the outside world by carrying out
press campaigns and continuing handling the press as a communication office. Six press campaigns
were carried out in 2014.

Representation of the CIBERER at the patient association conference.

Furthermore, CIBERER participated in the activity TapaConCiencia organised within the framework
of the Semana de la Ciencia, in which 8 research projects were presented corresponding to the
thematic areas of the CIBER, that served as an inspiration to the cook Jorge Cuellar to design 8
elaborate “tapas”. Dr. Victor Martinez Gonzélez-U753 presented before 250 people the CIBERER
Exome Server, a project to determine new genes for RDs. The event was covered by more than 20

mainstream and specialised media outlets.
e CIBERER Twitter account statistics:

January 2014 December 2014
Updates 1590 2437
Followers 1447 2626
Klout (level of influence, values between 1 and 100) 48 55
CIBERER in the press
MOST OUTSTANDING IMPACTS ON PRESS IN 2014:
Date Headline/Subject addressed CIBERER M ember No. Impacts
mentioned
03/11/2014  -OWeS Syndrome, a pathology ultrarare . o joc serrang U703 74
of that only 20 cases are known in Spain
31/12/2014 Start the fII’.St database that 'gathers ge- CIBERER 31
net|c mutations of the Spanish
Identlflcatlon of the pathogenic mecha-  Santiago Rodriguez de
071022014 nism of the Lafora disease Cordoba-U738 29
27/10/2014 Overgrowth syndrorme caused by the Pablo Lampunzina-U753 27
RNF125 gene
15/10/2014 Cludad Real receive the new UCLM-bq CIBERER 26

software manufacturing centre
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CIBERER dissemination activities aimed at patients and society

The specific event in which CIBERER addresses patients and society as a whole is undoubtedly the Rare
Diseases Day, entitled “Investigar es Avanzar”. This 2014 edition, took place in the Centro de
Investigacion Principe Felipe de Valencia. Researchers of the CIBERER assessed the high importance of rare
disease registries in which they are participating on a European level, specifically in rare metabolic diseases,
a model of research on RDs was presented to help fight against a disease as prevalent as sepsis, and
furthermore the benefits of the collaboration between researchers and patients were explained in the case
of the Cushing syndrome and Williams syndrome. Furthermore, the Federacion Espafiola de Enfermedades
Raras (FEDER) presented its integral activities and also its collaboration with the Universitat de Valéncia.
Finally, the documentary “Raras pero no invisibles”, created to disclose Spanish research in this type of
pathologies, was presented.

The research activity that is performed in CIBERER reaches society through events that the RD associations
or the CIBERER groups working hand in hand with them organise, among other activities the following
should be noted:

e The Asociacion de Ayuda a Personas con Albinismo (ALBA) organised the “2nd European Days
of Albinism” in Valencia the 5 and 6 April. CIBERER U756 led by Dr. Lluis Montoliu collaborated
in this encounter.

e The nutritionist Cristina Montserrat and Dr. Maria Forga, of Hospital Clinic de Barcelona and of
the Adult Metabolic Disease Work Group, together with HSJD and the CIBERER, organised the
1st Edition of the Cooking workshop for young patents and adults requiring a protein-
restricted diet on 27 September, that furthermore counted on the collaboration of the Asociacion
Catalana de Fenilcetonuria y Trastornos Metabdlicos Hereditarios.

» CIBERER collaborated in the organisation of the Meeting of Family members with Williams
Syndrome through Dr. Jordi Rosell, leader of the CIBERER Linked Clinical Group, in Hospital Son
Espases de Palma de Mallorca. Dr. Luis Pérez Jurado (U735) participated in the encounter which
took place on 15 November.

e The Dr. Laura Audi and Dr. Diego Yeste-U712 participated in the XIV GrApSIA Encounter held
on 22 November in Barcelona which this association that supports young people and adults with
Androgen Insensitivity Syndrome (AIS) and others related syndromes organised.

* The Associaciéon Espafola de Afectados por Acromegalia held its 4th National Encounter
on 13 and 14 December in Madrid and it also included the collaboration of the CIBERER. In this
event, Dr. Susan Webb and Dr. Eugenia Resmini, both of U747, were present.
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fRER and Oerhapet recelves a Iarbe number of"qu ies whlch e try to respond to prowde gmdance
to patients in searching for the possible answers to the questions they are asking. To that end we have
the immeasurable help of CIBERER researchers and clinicians and of the Orphanet Scientific Committee
members as well as the FEDER Patient Information Service and Guidance, SIO.

In 2014 a total of 138 queries were received, half of which arrived through the Orphanet web page and
approximately a third of the total came from patients from Central and south American countries.

Crowd Funding Campaigns

There is no doubt that in the last years we have lived through an explosion of information concerning the
existence of rare disease and how patients and their families had been ignored before that. Fortunately, and
although there is still much to discover, we are witnessing nowadays a steady increase in social, scientific
and political awareness of the need for and importance of research on RDs and to support and give answers
and solutions to those suffering from these pathologies.

RD patient associations have, by making their reality visible, raised awareness and involved society in the
cause. Several research projects have been funded or co-funded with crowd funding initiatives that patients
with rare diseases have led jointly with researchers CIBERER in 2014:

e Through the Plataforma Precipita started up by FECYT:

- Dr. Montserrat Mila -U726 started up a crowd funding campaign for research which seeks
to evaluate the costs and viability of neonatal screening of Fragile X Syndrome. With the new
technologies, we can exploit the samples of blood taken from newborns with current neonatal
screening to identify those affected by Fragile X Syndrome, which is the most common cause of
familial intellectual disabilities.

- Dr. Santiago Rodriguez de Cérdaba-U738 CIBERER for a project to develop drugs for atypical
haemolytic uremic syndrome.

- Dr. Mercedes Serrano- U703 for instructive videos on RDs for families and patients

- Dr. Cristina Fillat-U716 for the creation of a videogame for cognitive stimulation of people with
intellectual disabilities

- Dr. Daniel Grinberg- U720 for conducting research on the identification of the gene responsible
for Opitz C syndrome.

e Dr. Mercedes Serrano and Dr. Belén Pérez, both of U703, are driven by the solidarity challenge
#ultratorozos, in favour of research. The athlete Lisandro Caravaca ran 100 km in the area of the
Montes Torozos for the purpose of raising money for biomedical research on Lowe syndrome,
CDG syndrome and neurodegenerative diseases with an accumulation of iron in the brain
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TRANSVERSAL PLATFORM TO SUPPORT RESEARCH
AND COMMON INFRASTRUCTURES

orphanet

Orphanet

CIBERER has been Orphanet’s Spanish partner since April 2010. Orphanet is the information portal of
reference in relation to rare diseases and orphan drugs and is present in about 40 countries, most of which
are in Europe.

The Orphanet portal today as a database of reference in Europe for RDs and orphan drugs, pools together
information on 9,539 diseases, 6,675 queries specializing in pathologies with a low prevalence, 2,671
patient associations, 15,941 health professionals, and 1,699 laboratories from 39 countries. It has an
average of 45,000 visitors a day.

In 2014, the Spanish team had a project manager, Dr. Corrochano, and one scientific documentalists, M?
Elena Mateo. The Orphanet-Spain Scientific Committee, which is responsible for validating most of the
information generated in Spain, currently has 60 experts integrated in 31 different medical areas, after the
integration during 2014 of the area of infectious diseases. The complete list of members of the Spanish
Scientific Committee can be consulted at the following link:

http://www.orphanet-espana.es/national/data/ES-ES/www/uploads/ComiteCientifico.pdf

The Orphanet Platform carried out the following activities in 2014:

DATA COLLECTION AND UPDATE:

The team is responsible for continuously collecting and updating the directory listing the services offered in
Spain. The following document includes the inclusion criteria and the sources of information used for each
type of activity that is recorded:

http://www.orphanet-espana.es/national/data/ES-ES/www/uploads/criterios-ES.pdf

After the process of collecting and updating data throughout 2014, the Spanish activities included in the
Orphanet database are the following:

Total of Spanish activities in 2014

Specialized clinical queries 395
Patient associations . 2 65 .....
o 7141 .......
T 8 44 ......
Research projects 428 ......
Registries / Biobanks 68 ......
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TRANSLATIONS:

A total of 286 disease summaries and 722 names of new RDs, with the modification of another 2,882 RD
names already included in the database have been translated to Spanish and incorporated in the web page.

To contribute to the translation of the Orphanet Patient Encyclopaedia, a series of texts containing abundant
information about a number of RDs written so that the general public can understand it, CIBERER has
allocated of part of the budget for this platform to translating and validating 12 of these articles, all of
which are pending publication.

PROMOTING ACTIVE PARTICIPATION OF THE SCIENTIFIC COMMITTEE (SC)

Scientific Committee (SC) members were involved in different tasks in 2014, such as reviewing disease
summaries, clinical guidelines belonging to Orphanet and external guidelines and the lists of expert centres,
as well as answering patient queries. Furthermore, SC members collaborated as external reviewers in
validating guidelines written by CIBERER.

PROMOTING THE COMMUNICATION AND DISSEMINATION PLAN:

Greater dissemination of the Orphanet project is essential for giving the portal greater exposure and therefore
maximizing its usefulness. The following actions, among others, have been boosted for that purpose:

e Centro de Referencia Estatal de Atencidn a Personas con Enfermedades Raras y sus Familias de
Burgos (Creer)

- Contribution to the CREER newsletter with the publication of a presentation paper of the
Orphanet portal and of the activities of Orphanet-Spain (n° 43, April 2014). (http:/www.
creenfermedadesraras.es/creer_01/documentacion/boletindigitalcreer/ano_2014/news_abril/
profesionales_abril/index.htm)

- Attendance to the Conference “Actualizacion de Recursos de Atencion en Enfermedades Raras”
(24 June 2014).

e Orphanet Spain staff together with CIBERER managers handle queries submitted by people with
RDs and forward them to different experts on the Orphanet Scientific Committee depending on
the pathology in question.

e Contributions to the Orphanews Europe newsletter.
e Maintenance of the Orphanet Spain web:

The Orphanet-Spain web page, which is developed by the Spanish team of documentalists and
transmits current situation, events and documentation of Orphanet, which are all relevant on
a national level, published about 100 articles throughout 2014. In collaboration with patient
associations, it disclosed events relating to RDs in Spain, particularly those relating to Rare Disease
Day. It also provided access to documents in Spanish on these diseases, such as the various
guidelines contained in the “Enciclopedia de Orphanet-Espafia” (Orphanet-Spain Encyclopaedia),
or specific documental resources to offer social, educational and health support for people
suffering from rare diseases in Spain, compiled in the “Otros recusos” (Other resources) section.

In collaboration with the communication office of the CIBERER, the news published in the
Orphanet-Spain web boosts its visibility through its Twitter service. Furthermore, those that stand
out the most in relation to the Orphanet portal itself are published on the CIBERER web site and
in its institutional newsletter.
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PROMOTING RESOURCES SHARED BY CIBERER AND ORPHANET, WORKING SO THAT THE
RELATIONSHIP BETWEEN THE INSTITUTIONS IS AN ADDED VALUE FOR THEIR RESPECTIVE PROJECTS

In 2014:

e The list of rare diseases that CIBERER works with was reviewed and updated.

e Collaboration was offered to the Patient Care Service in managing of queries and information
requests by patients.

e Collaboration was offered to the managers of CIBERER in preparing proposals for projects involving
the Orphanet platform.

e The Research Programmes of the CIBERER have collaborated with Orphanet in various ways:
- Updating CIBERER database information which was subsequently introduced in Orphanet.

- Collaboration as members of the of Orphanet-Spain Scientific Committee, participating in the
validation of translations, external guidelines and the directory of expert resources included in
Orphanet.

obererblobonk@
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CIBERER Biobank

In 2014, the CIBERER Biobank had a coordinator, Dr. Corrochano and a laboratory manager, Dr. Salvador
Marti. The activities carried out by the CIBERER Biobank were in line with the strategic objectives listed in
the 2014 Action Plan and strived towards enhancing the good operation of the platform. In general lines,
the following points must be highlighted:

e New sample processing techniques have been implemented and external services developed. The
Biobank’s participation in several national and international projects has been promoted in 2014.
e Services continued to be provided to CIBERER researchers.

e The Biobank’s work has been disseminated in various national and international forums.

As regards the Biobank’s objectives defined in the 2014 Action Plan, the following stands out:

OBJECTIVE 1: TO PROVIDE BIOLOGICAL SAMPLES TO THE BIOBANK

The Biobank continued to receive samples from different hospital services from centres such as Hospital
Universitario La Fe of Valencia, La Paz Hospital of Madrid, Hospital Clinic of Barcelona or the Fundacién
Jiménez-Diaz of Madrid, Hospital de Bellvitge of Barcelona or Hospital Virgen del Rocio of Seville.

Besides the samples collected through the campaign, different CIBERER groups expressed their interest in
collaborating with the Biobank in the Action Plans pertaining to the medical subject matters to which they
belong. That interest is manifested in sending samples and requesting services.

A total of 301 samples corresponding to 33 different pathologies were collected at the end of 2014. The
biological material catalogue can be consulted at the Biobank's web page: http://www.ciberer-biobank.es
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OBJECTIVE 2: TO PROMOTE A STRATEGIC ALLIANCE AND DISSEMINATION PLAN
The CIBERER Biobank maintains the following collaborations:

* Member of the Red Valenciana de Biobancos (Valencian Biobank Network) (RVB) since 2010,
actively participating in the different work groups.

» Draft Collaboration Agreement with the Centro Superior de Investigacién en Salud Publica-FISABIO
of the Valencia Regional Government, entered into in 2009 in order to establish an operational
framework that promotes collaboration in scientific research, technological development, staff
training activities.

e Draft Agreement with the Banco Nacional de ADN in order to cooperate in the creation and
development of the CIBERER Biobank and in the implementation of projects and research
programmes to be carried out together. Active since 2008.

e Agreement with Sistemas Gendmicos since 2012 for sending RD samples from the clinics of
Sistemas Gendmicos to the CIBERER Biobank.

*  Member of the Blood Derivatives work group of the National Biobank Network since 2010.

e 'Associated Partner’ in the 7PM RD-Connect project (HEALTH. 2012. 2. 1. 1-1-C: databases,
biobanks and clinical bio-informatics hub for rare diseases) coordinated by H. Lochmdiller, of
Newcastle University.

e Agreement with the Fundacién FEDER whereby the biobank has received funding for hiring
technical staff to provide support in the development of human iPS generation technique.

Disseminating information about Biobank activity

In 2014, the biobank has participated and disseminated its knowledge in 5 conferences/meetings, namely:
‘Investigar es Avanzar’ Conference, the 7th Annual CIBERER Meeting, the 3rd Scientific Meeting of TREAT-
CMT, Biobank Introduction Course in Hospital La Fe and the 5th National Biobank Congress.

OBJECTIVE 3: TO GENERATE ADDED VALUE FOR CIBERER GROUPS.

CIBERER groups value the importance of having the Biobank platform within the network. In 2014, several
expressions of interest were received by CIBERER groups, including:

* Group: U704. Dr. C. Ayuso / Dr. M. Cortén.- Collaboration in immortalizing cell lines.

* Group: U730.Dr. V. Nunes/Dr. M. Lépez de Heredia.- Within the framework of an international
project (European and North American groups) to study Wolfram syndrome, samples of DNA,
RNA and immortalized cell lines will be collected (from about 30 patients). CIBERER Biobank will
handle processing, storing and safeguarding of these samples.

e Group: U733. Dr. F. Pallardé / Dr. J. L. Garcia-Giménez.- The Biobank collects and manages
samples for two projects led by these researchers.

e Group: U745. Dr. J. Surrallés / Dr. M. J. Ramirez.- Collaboration in immortalizing cell lines of
patients with Fanconi anaemia.

* Group: U753. Dr. P. Lapunzina.- Collaboration in immortalizing cell lines of patients with
different pathologies.

e Group U760 Dr. V. L. Ruiz.- Collaboration in immortalizing cell lines of patients with different
pathologies.
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e Furthermore, within the framework of the TREAT-CMT project, the Biobank maintains collaborations
with the following units of the CIBERER: U732, U755, U733, U713, U743.

e The Biobank also participates in other CIBERER projects providing logistics and technical support
(see Objective 4).

Services Provided

The Biobank has fine-tuned a lymphocyte immortalization service that all CIBERER researchers can benefit
from and is fine tuning other techniques that can also be offered as a service (myoblast culture, iPS cell
generation,..).

Nineteen requests were received from CIBERER groups in 2014.

OBJECTIVE 4: TO PROMOTE AND SUPPORT NEW LINES OF ACTION ON RARE DISEASES

Participation in projects:

In 2014, the Biobank has maintained collaborations started in the preceding years and has also started other
new collaborations:

e FP7 HEALTH 2012-INNOVATION: RD-Connect: An integrated platform connecting registries,
biobanks and clinical biocinformatics for RD. The biobank participates as an Associated Partner.

e Translational Research, Experimental Medicine and Therapeutics on Charcot Marie Tooth, TREAT-
CMT. International Rare Diseases Research Consortium (IRDIRC). Within the framework of this
project, the Biobank has processed about 150 samples and assigned about 100 of said samples.

e Participation, together with the CIBERER U730 (Dr. V. Nunes), in an international project (European
and North American groups) to study the Wolfram syndrome. Within the framework of this
study, samples of DNA, RNA and immortalized cell lines will be collected (from about 30 patients).
CIBERER Biobank will handle processing, storing and safequarding of these samples.

e Influence of epigenetic factors on the development of Adolescent Idiopathic Scoliosis. Dr. J. L.
Garcia Giménez (U733). Fundacion Mapfre 2012 Grant Call.

e AMER -Multidisciplinary Action on Rare Diseases and Personalized Medicine. R&D
Project of the FEDER-INTERCONECTA Programme. 2012-014. The Biobank participates in PT2:
Registrations of patients, biobanks and knowledge management. In this work packet, the biobank
provides consultancy services in relation to the development of standardized methods, sample
management and bioethics problems derived from such activities.

e Spanish Exomes Project, SPANEX. Project funded by CIBERER with the participation of 9 CIBERER
research groups and the CIBERER Biobank. 2014-2016. Besides providing consultancy services in
the ethical/legal aspects of human biological sample collections, the Biobank also provides logistics
support to the project for sample collection and storage.

* Development and validation of possible biomarkers and therapeutic targets for
Friedreich’s ataxia. ACCI calls for proposals for CIBERER intramural projects. Pl: Dr. Javier Diaz-
Nido-U748. Participating groups: U732 and U733. The Biobank collaborates by means of assigning
samples and providing consultancy services in the ethical/legal aspects of the project.
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SERVICKO DE FENOTIPADO DE

Networking Laboratory Animal Phenotyping Service (SEFALer)

The Networking Laboratory Animal Phenotyping Service (SEFALer) main objective is to characterize the
phenotype of animal models of rare diseases as a fundamental tool for studying the physiopathology,
for understanding the underlying molecular mechanisms, for identifying diagnostic criteria and for evaluating
and refining new therapies

SEFALer is a service coordinated by CIBERER through several of research groups, providing important support
to the research activity of the CIBERER units.

The following detailed information show the activities performed in 2014 based on the objectives proposed
for the year in each section:

OBJECTIVE 1. TO INCREASE THE PHENOTYPING OFFER AND SEFALER’S ACTIVITY
In 2014, the SEFALer service offer has been increased with the following proposals:

e SEFALer F1 Unit- Dr. Isabel Varela-U761: this unit has implemented a method for counting inner
ear hair cells using stereological techniques, surgical techniques for determining the endocochlear
potential in murine models and a vestibular phenotyping test panel. A noise exposure model in
rat as well as surgical techniques for the local administration of drugs to the inner ear are being
developed.

e SEFALer F3 Unit - Dr. Cristina Fillat and Dr. Mara Dierssen-U716: the unit has incorporated in its
offer longitudinal analysis systems for analysing the progression of the ingestion, vertical activity
and actual position of the animal. This allows a long-term study in which these variables are
shown in real time during the data acquisition process . Furthermore, this unit has incorporated
electrophysiological techniques (LTP) and intracranial injection techniques and developed models
for compulsive behaviour study, drug abuse studies and computational modelling.

e SEFALer F4 Unit- Dr. Consuelo Gonzélez Manchon U734: this unit has implemented methods for
analysing different blood cell components and specific assays for evaluating the haemostasis in
animal models, providing tools to recognize the condition of the coagulation pathways as well as
to evaluate the platelet aggregation and thrombogenesis in vivo. Furthermore, the optimization
of in vitro tubulogenesis assays which would allow evaluating the angiogenic capacity of primary
endothelial cell cultures originating from genetically modified animals is being developed. With
this technique, the effect of inhibitory or potentiating agents on the formation of blood vessels, as
well as the study of the signal transduction and cytoskeleton remodelling of the endothelial cells
of the study animals can also be evaluated.

All the services offered by each of the SEFALer units can be seen in
www.ciberer.es/sefaler

Among the many functional phenotyping assays performed by the SEFARLer units for different CIBERER
units, as well as for other CIBER-RETICS and research units not related to CIBERER, the following stands out:
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e evaluation and histopathological diagnosis in preclinical assays of new therapies for primary
hyperoxaluria (see section on projects).

e various neurobehavioral phenotyping studies in murine models:
- for type C Niemann-Pick disease, for the laboratory of Dr. Daniel Grinberg-U730
- knockout mouse models for the PPARc, abcd1 and abcd2 genes (KO abcd1, KO PPAR),
- double KO abcd1abcd?, triple KO abcd1abcd2PPAR)
- a knockout mouse model for the SIRT2 gene (KO SIRT2)
- William Beurens model for the Dr. Luis Perez-Jurado and Dr. Victoria Campuzano both of U735

e functional assays of platelets from patients with hemorrhagic syndromes for analyzing the role of
endoglin in the platelet-endothelium interaction for Dr. Carmelo Bernabéu’s group-U707

e trials performed for several IDIBELL researchers (not CIBERER) in murine models of RDs:
- model of X-adrenoleukodystrophy (double knockout mice for the Abcd1 and Abcd2 genes)

- mice model for Rett Syndrome, in collaboration with Dr. Manel Esteller of the Cancer Epigenetics
and Biology Program (PEBC)

- mdx dystrophic mice for the study of the invasive and metastatic phenotype of tumours, in
collaboration with Dr. Roser Lopez-Alemany.

OBJECTIVE 2.- TO IMPROVE COMMUNICATION AND COORDINATION BETWEEN SEFALER UNITS.

SEFALer units maintain communication through the service’s web page and email, sefaler@CIBERER.es,
which includes information about its activity, acting like a networking service. They also hold group mee-
tings, taking advantage of the annual CIBERER meetings and SEFALer training courses.

SEFALer units can act in a coordinated manner to share animals and perform complete phenotyping on the
animal model.

OBJECTIVE 3 TO IMPROVE RELATIONS WITH OTHER CIBER OR RETICS GROUPS

In 2014 relations were maintained with research support groups and services that are outside CIBERER,
belonging to other CIBERS or RETICS and performing phenotyping activities on animal models for the mid-
term establishment of a national animal model phenotyping network, particularly for rare diseases. The
biggest upcoming challenge will be to integrate new nodes in the new CIBER structure that this CIBERER is
a part of.

OBJECTIVE 4.- TO IMPROVE EXPOSURE OF SEFALER ACTIVITY.

The SEFALer web page was kept updated in 2014 with monthly notifications and information useful
for CIBERER researchers. Relevant service activity has also been included in the “highlighted information”
section on the CIBERER portal (publications, organisation of training courses, participation in events, etc.).
It can be asserted that the knowledge possessed by CIBERER units about the SEFALer activity and offer has
considerably increased this year. Proof of this is the increase in applications for trials by CIBERER researchers.

In addition, continuous presence in different scientific forums and associations relating to animal
experiments, animal models, biomedical research, research on rare diseases, etc., was maintained.

Part of the result of this exposure of the platform and the new relations created by SEFALer units with other
research groups and centres, and obviously on the basis of experience and high scientific quality of the
researchers, the involvement of SEFALer in important research projects, in international networks and in
national and international preclinical and clinical trials is increasingly more well-known. The following can
be highlighted from 2014:
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e SEFALer Unit F1- Dr. Isabel Varela-U761: Coordinates the Marie Curie “TARGEAR" project focusing
on the study of hypoacusia by combining basic research with result transfer and translation activities
as well as training activities for young researchers.

e SEFALer Unit F2- Dr. Eduardo Salido-U740. This unit collaborates in three projects, contributing
experience in histopathological diagnosis. It collaborates with Dr. Juan Antonio Bueren’ group -U710
in the project entitled “Evaluacion de estudios de terapia celular basada en hepatocitos derivados de
células iPS”. The other two are preclinical trials for assessing new therapies for primary hyperoxaluria.

e SEFALer Unit F3- Dr. Cristina Fillat and Dr. Mara Dierssen-U716: Participates in a European obsessive-
compulsive disorder phenotyping project and in a clinical trial: “Use of epigallocatechin gallate in
modulating Dyrk1A and APP and assess its impact on the cognitive performance in patients with
Down syndrome "“.

e SEFALer Unit F4- Dr. Consuelo Gonzalez Manchén U734: Participates in several national projects
as well as projects funded by private foundations for the study of rare diseases of a haematological
origin.

e SEFALer Unit F5- Dr. Aurora Pujol Onofre-U759: Participates in several national projects, European
projects and projects funded by private foundations: “Pharmacological strategies targeting
mitochondria for adrenoleukodystrophy”, “Advanced chemical technologies and predictive
experimental models leading to new treatments against rare diseases”, “Phase Il international,
multicentric clinical trial with MD1003 for adrenomyeloneuropathy patients” and “Mechanism of
action of MD1003 in mouse and cellular models of adrenoleukodystrophy”,; “Pharmacological
strategies for myelin regeneration and axon protection in X-ALD"” or “Functional proteomics approach
towards deciphering molecular pathology of adrenomyeloneuropathy”, among others.

Furthermore it participates in a Phase Il clinical trial with the orphan drug pioglitazone (designation
obtained in January 2014) and in an international and multicentre clinical trial.

e SEFALer Unit F6- Dr. Lluis Montoliu-U756: Participates in and coordinates the project of the
Community of Madrid Visionanimal-CM, aimed at the generation and study of animal models for the
study of vision diseases.

OBJECTIVE 5.- TO MAINTAIN AND ENHANCE THE ADVISORY AND INFORMATIVE ACTIVITIES.

The SEFALer portal is a fundamental tool for the network. In 2014, the “News” and “Courses, Conferences
and Workshops” section has been maintained and periodically updated with information of interest
about phenotyping with the collaboration of CIBERER managers. Presentations of training courses organised
by SEFALer have also been added to the web page.

Queries made by CIBERER researchers and by researchers outside CIBERER relating to animal model
phenotyping, primarily by direct telephone contact and by e-mail at sefaler@CIBERER.es have also been
attended to. Thus, for example, advisory services have been provided concerning optimisation of protocols
for taking blood, obtaining platelets from mice, and platelet aggregation assays by means of flow cytometry
to Dr. José Gonzalez Castano’s group in CIBERNED.

OBJECTIVE 6.- TO MAINTAIN AND IMPROVE THE TRAINING PLAN.

SEFALer continues giving at least one annual course on animal model phenotyping. The 5th instalment of
the “Animal Model Phenotyping” course was successfully held in November 2014, in which several SEFALer
units participated.
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Bioinformatics Platform for Rare Diseases (BIER)

The Bioinformatics Platform for Rare Diseases (BIER) is a transverse Work Group whose primary mission is to
collaborate with the experimental groups working with genomic data, offering them both IT and scientific
support for the analysis and interpretation of said data.

The basis for this platform is the technical knowledge and strong lines of research of the CIBERER
bioinformatics groups: functional genomics and genomic, transcriptomic and massive sequencing data
analysis conducted by U715, led by Dr. Joaquin Dopazo, and the experience in proteomics and systems
biology conducted by U741, led by Dr. Francisca Sanchez.

BIER began operating in 2012 and has become a binding and synergistic element within CIBERER. This

involves promoting the formation of small temporary groups to work on common collaborative projects
and incorporating groups with bioinformatic-related interests into the collaboration structure of the BIER.

Massive sequencing has led to a new generation of data in many CIBERER group laboratories that is hard
to handle, hard to interpret, and requires bioinformatics. This trend is also a clearly growing trend. In 2011
CIBERER started up a Programme on “Genes in Undiagnosed Rare Diseases” that has led to a series of
projects to reinforce the lines of work of the research groups in this regard to respond to a cases of samples
from patients that still had no identified genetic diagnosis.

Finally, the peculiarity of RDs is that the availability of few samples in a genomic scenario requires
developing methodologies of analysis and specific bioinformatic tools that are not available in conventional
bioinformatics.

In this regard, the actions performed by the platform in 2014 include:
OBJECTIVE 1: TO GIVE EXPOSURE TO BIER, BOTH WITHIN CIBERER AND OUTSIDE IT:

* Maintain the specific informative web page with available analysis tools
e Launch of a tool for filtering genomic variants, BIERapp:

http://bierapp.babelomics.org/ An interactive application for giving priority to candidate genes
in whole exome sequencing studies.

e The system facilitating and enabling support for groups was maintained, primarily based on a
collaborative plan, within the possibilities of the BIER.

OBJECTIVE 2: TO SUPPORT CIBERER’S WORK IN TOP-LEVEL COMPETITIVE STRATEGIC FIELDS:

e Support was offered to analyze ultrasequencing data of the CNAG (National Genomic Analysis
Centre) and MGP (Medical Genome Product) from the familial genomic analysis project initiative
promoted by CIBERER.

* More specific support was offered in the required cases: support at different levels, starting with
primary data processing up until applying more sophisticated techniques with predictive target
function and locating potential, such as applying different functional prediction methods and
other methods based on interaction network mining, for example.
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» Large-scale genotyping, transcriptomics with microarrays or RNA-seq, proteome analysis and their
projection on interactomes, etc., were performed for some projects.

OBJECTIVE 3: TO GENERATE ADDED VALUE BY ENCOURAGING COLLABORATIONS BETWEEN CIBERER
GROUPS.

This objective contemplates collaboration with CIBERER research groups for the joint development of
intramural research projects and other types of research projects.

Several levels of aid offered throughout 2014 stand out among the collaborations with CIBERER groups:

e Advisory projects: BIER offered advisory services about analysis tools to be used to groups of
expertise.

e Support projects: BIER has provided support and been involved in analyzing genomic data of one
or several groups.

e Development projects: CIBERER groups suggested a development that BIER carried out.

The BIER platform aspires to have a high degree of interaction with Orphanet because a great deal of the
information contained in this international database can be used for completing information about RDs and
their possible aetiologies, genetic origin, symptomatology interrelation, etc., enabling an integrative study
of diseases. In addition, many of the analysis tools could in turn be implemented in Orphanet. For now, this
interrelation is still incipient.

Publications as a direct result of BIER activity, beyond those led by the groups with support of the filtering
and interpretation of data done by BIER, are:

The role of the interactome in the maintenance of deleterious variability in human populations.
GaRciA-ALoNso L, JimeneEz-ALmazAN J, CarRBONELL-CABALLERO J, VELA-Boza A, SanTovo-Lopez J, AnTiRoLo G,
Dorazo J. Mol Syst Biol. 2014 Sep 26;10:752. doi: 10.15252/msb.20145222.

Acceleration of short and long DNA read mapping without loss of accuracy using suffix array.
TARRAGA J, ARNAU V, MARTINEZ H, MoRrenO R, Cazorta D, SALAVERT-TORRES J, BLANQUER-ESPERT |, Dopazo J,
Mepina |. Bioinformatics. 2014 Dec 1;30(23):3396-8. doi: 10.1093/bioinformatics/btu553. Epub
2014 Aug 20.

A web tool for the design and management of panels of genes for targeted enrichment and massive
sequencing for clinical applications. AtemAn A, Garcia-Garcia F, Mepina |, Dopazo J. Nucleic Acids
Res. 2014 Jul;42(Web Server issue):W83-7. doi: 10.1093/nar/gku472. Epub 2014 May 26.

A web-based interactive framework to assist in the prioritization of disease candidate genes in whole-
exome sequencing studies. AlEMAN A, GARCIA-GARCIA F, SalaverT F, Mepina |, Dopazo J. Nucleic Acids
Res. 2014 Jul;42(Web Server issue):W88-93. doi: 10.1093/nar/gku407. Epub 2014 May 6.

Combined genetic and high-throughput strategies for molecular diagnosis of inherited retinal
dystrophies. e CastRo-MIRO M, Pomares E, Lorés-MoTTA L, Tonba R, Doprazo J, Marrany G, GONZALEzZ-
DuarTe R. PLoS One. 2014 Feb 7;9(2):e88410. doi: 10.1371/journal.pone.0088410. eCollection
2014. Erratum in: PLoS One. 2014;9(6):e101641.
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FENOTIPADO DEL METABOLISMO ENERGEHCO
MEDIANTE TECNOLOGIA DE ARRAY
B DF PROTEINAS

PROTEOmMAD

PROTEOmMAD is an energy metabolism phenotyping platform using protein array technology. It is located in
CIBERER unit U713 Centro de Biologia Molecular Severo Ochoa UAM and is led by Dr. José Marfa Cuezva.
The group has ample experience in this methodology that it has been offering as a service to the scientific
community since 2012. It offers a service comprising the quantitative analysis of energy metabolism proteins
in biological samples in a simple and reproducible manner using high-affinity and high-specificity monoclonal
antibodies (mAbs).

METHODOLOGY: The analyses can be done on collections of up to 1,000 different biopsies, which allows
establishing correlations with clinical parameters and parameters of response to certain treatments. A
reverse-phase protein microarray platform is used, which allows quantifying the expression of energy
metabolism proteins in biopsies of normal and pathological tissues.

PROTEOMAB SERVICES:

 |dentification and validation of molecular markers of the disease and of the response to therapy.
 |dentification of new diagnostic markers.
e Establishing correlations between biomarkers and disease progression.

» Establishing correlations between biomarkers and response to a specific treatment.

PROTEOMAB COLLABORATIONS/SERVICE DEVELOPED
Collaborations have been established with various CIBER groups and with other institutions:

e Dr. Francesc Palau-U732. -Pathology studied: Charcot-Marie Tooth.
e Dr. José Maria Millan-U755.- Pathology studied: Retinitis Pigmentosa.

e Dr. Lourdes Ruiz Desviat-U746 and Dr. Barry Michel, Clinical Mayo, Rochester, USA. Pathology
studied: Propionic acidemia.

e Dr. Francesc Cardellach-U722. Pathology studied: Myositis in all its variants: dermatomyositis,
polymyositis and myositis with inclusion bodies.

e Dr. Miguel A. Martin Casanueva-U723. Pathology studied: Mitochondriopathies due to Complex |
deficiency.
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Group U701
Programme: Mitochondrial and Neuromuscular Medicine
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Lead Researcher: Marti Seves, Ramon

Group Members

Camara Navarro, Yolanda | Pinos Figueras, Tomas

Andreu Periz, Antonio Luis | Brull Cafiagueral, Astrid | Carrefo Gago, Lidia | Gar-
cia Arumi, Elena | Melia Grimal, Marfa Jesus | Ortega Gonzalez, Francisco Javier | Torres Torronteras, Javier

Main lines of research

Mechanisms of pathogenicity of mtDNA structural gene mutations.

Genetic and biochemical study of mitochondrial DNA depletion syndromes: MNGIE, depletion due to
TK2 or dGK deficiency and other. Implications in the control of the nucleotide pool.

Therapeutic approaches for MNGIE and other mitochondrial DNA depletion syndromes.
McArdle disease: study of pathomechanisms and potential therapeutic approaches.

Characterization and study of the pathomechanisms involved in the limb-girdle muscular dystrophhy
caused by mutations in the TNPO3 gene (LGMD1F).



Ciberer

Most relevant scientific articles

o CAmARA'Y, GoNzALEZ-VI0QUE E, ScarpeLL M, TORRES-TORRONTERAS J, CABALLERO A, HirRano M, MarTi R. Administration
of deoxyribonucleosides or inhibition of their catabolism as a pharmacological approach for mitochon-
drial DNA depletion syndrome. Hum Mol Genet. 2014 May 1;23(9):2459-67. doi: 10.1093/hmg/ddt641.

© Torres-TORRONTERAS J, Viscomi C, Caprera-PErRez R, CAmARA Y, Di Meo |, BArRQUINERO J, AuriccHIO A, Pizzorno G, HIra-
No M, Zeviani M, MarTi R. Gene therapy using a liver-targeted AAV vector restores nucleoside and nucleoti-
de homeostasis in a murine model of MNGIE. Mol Ther. 2014 May;22(5):901-7. doi: 10.1038/mt.2014.6.

* NoGALES-GADEA G, SANTALLA A, Brull A, be Luna N, Lucia A, Pinos T. The pathogenomics of McArdle disease-
genes, enzymes, models, and therapeutic implications. J Inherit Metab Dis. 2015 Mar;38(2):221-30. doi:
10.1007/s10545-014-9743-2.

® MESEGUER S, MaRTINEZ-ZAMORA A, Garcia-Arumi E, Anbreu AL, Arvencop ME. The ROS-sensitive microRNA-9/9*
controls the expression of mitochondrial tRNA-modifying enzymes and is involved in the molecular mecha-
nism of MELAS syndrome. Hum Mol Genet. 2015 Jan 1;24(1):167-84. doi: 10.1093/hmg/ddu427.

° SANTALLA A, NocaLes-Gabea G, @rTensLab N, Brutl A, pe Luna N, Pinos T, Lucia A. McArdle disease: a unique stu-
dy model in sports medicine. Sports Med. 2014 Nov;44(11):1531-44. doi: 10.1007/s40279-014-0223-5.

Highlights

During 2014 we have advanced significantly in our research lines devoted to study therapeutic strategies
for different forms of mitochondrial DNA (mtDNA) depletion and deletions syndromes (MDDS). On the
one hand, based on our results (Camara et al, Hum Mol Genet 2014), we have proposed a new therapy
for MDDS caused by changes in nucleotide metabolism based on the administration of nucleoside or
by inhibiting their catabolism. Moreover, we demonstrated the feasibility of gene therapy for MNGIE
using an adeno-associated vector (Torres-Torronteras et al, Mol Ther 2014), which improves the results
obtained with another vector (Torres-Torronteras et al, Gene Ther 2011) in terms of biosafety and
efficacy.

Also, in the field of MDDS, we are positioned as national experts and we are fostering collaboration with
other CIBERER (723, 762, 727, 722, 714) groups. Our group is currently coordinating an international
consortium for the implementation of a clinical trial using gene therapy for MNGIE, project proposal sent
to H2020 (second stage in the topic New Therapies for rare diseases) using a vector for which we have
recently obtained the orphan drug designation by the EMA (August 2014 EU / 3/14/1326) and the FDA
(September, 2014, number 14-4410).

Institution: Fundacion Hospital Universitario Vall D’hebron - Institut De Recerca (VHIR)

Contact: Vall d’'Hebron Institut de Recerca (VHIR) - Pg Vall d"Hebron, 119. 08035 Barcelona

Phone: (+34) 93 489 40 54 - E.mail: ramon.marti@vhir.org

Web: http://www.vhir.org/larecerca/grupsrecerca/ca_grups_equip.asp?area=4&grup=9&mh1=2&mh2=1&
mh3=1&mv1=2&mv2=1&menu=3&Idioma=en
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Group U702
Programme: Genetic Medicine
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Lead Researcher: Antifnolo, Guillermo

Group Members

STAFF MEMBERS: Luzon Toro, Berta | Méndez Vidal, Cristina

ASSOCIATED MEMBERS: Borrego Lopez, Salud | Bravo Gil, Nereida | Enguix Riego, Maria del Valle | Gonza-
lez del Pozo, Maria | Lopez Alonso, Manuel | Lozano Arana, Maria Dolores | Marcos Luque, Irene | Navarro
Gonzdlez, Elena | Pecifa Lopez, Ana Maria | Rueda Rueda, Trinidad | Santoyo Lépez, Javier | Torroglosa
Gonzalez, Ana

Main lines of research

e Inherited retinal dystrophies

e Hirschsprung disease

e Thyroid cancer

* Breast and ovarian cancer

e Fetal therapy

e Preimplantatory Genetic Diagnosis (PGD)

* Next-Generation Sequencing and Bioinformatics
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Most relevant scientific articles

® GARCIA-ALONSO L, JimENEZ-ALmazAN J, CarBONELL-CABALLERO J, VELA-BozA A, SanToyo-Lorez J, AntinoLo G, et al.
The role of the interactome in the maintenance of deleterious variability in human populations. Mo-
lecular systems biology. 2014;10:752. PubMed PMID: 25261458. Pubmed Central PMCID: 4299661.

* Garcia-Diaz L, be AcusTin JC, OnTaniLLA A, Marenco ML, Pavon A, Losaba A, et al. EXIT procedure in twin
pregnancy: a series of three cases from a single center. BMC pregnancy and childbirth. 2014;14:252.
PubMed PMID: 25078677. Pubmed Central PMCID: 4124143.

* GoNzALEz-DEL Pozo M, Menpez-VipaL C, Bravo-Git N, VELA-Boza A, Dopazo J, BorreGo S, et al. Exome sequen-
cing reveals novel and recurrent mutations with clinical significance in inherited retinal dystrophies.
PloS one. 2014;9(12):e116176. PubMed PMID: 25544989. Pubmed Central PMCID: 4278866.

o Lecerr L, Kavo A, Ruiz-Ferrer M, BaraL V, Watanage Y, CHaoul A, et al. An impairment of long dis-
tance SOX10 regulatory elements underlies isolated Hirschsprung disease. Human mutation. 2014
Mar;35(3):303-7. PubMed PMID: 24357527.

* TorrROGLOSA A, EnGUIX-RIEGO MV, Fernanpez RM, Roman-Robricuez FJ, Mova-Jimenez MJ, pe Acustin JC, et al.
Involvement of DNMT3B in the pathogenesis of Hirschsprung disease and its possible role as a regula-
tor of neurogenesis in the human enteric nervous system. Genetics in medicine : official journal of the
American College of Medical Genetics. 2014 Sep;16(9):703-10. PubMed PMID: 24577265.

Highlights

The main research lines have been funded by external agencies (public and private) through 9 projects
(including one Intrasalud project), and one ACCI project in collaboration with other CIBERER units. It is worth
mentioning the collaboration of Guillermo Antifiolo and Salud Borrego in “Multidisciplinary Action on rare
diseases and Personalized Medicine” (CDTI-FEDER-Innterconecta). His participation as Scientific Director of
The Medical Genome Project (2010-2013) has contributed to the generation of the Exome Server. As for
the translational research, it is remarkable the use of targeted NGS as a new tool for the genetic diagnosis
of inherited retinal dystrophies. It should be noted the transfer of these outcomes to Sistemas Genémicos,
S.L., which commercializes this panel with diagnostic purposes. Regarding the study of Hirschsprung disease
(HSCR), a customized NGS panel has been validated. This has improved our knowledge about the genetic
background of our HSCR patients. In addition, another 2 customized NGS panels, one for hereditary colon
cancer and another for familial adenomatous polyposis haven been implemented.

The group has also developed new highly complex applications in fetal therapy, including an ex-utero
intrapartum therapy (EXIT) procedure for a twin pregnancy with severe congenital diaphragmatic hernia.

A new experimental model has been generated, based on the isolation of enteric precursors from mice for
studies with DNMT3B, a new gene linked to the ethiopathogenesis of HSCR through epigenetic processes.
Additionally, a ChIP-Seq protocol has been optimized for the study of HSCR using neurospheres isolated
from mice guts.

Finally, a clinical guide for FMR1-associated diseases (X-Fragile syndrome, primary ovarian insufficiency and
tremor/ataxia syndrome), in collaboration with other CIBERER units has been published. In addition, the
group participates in the registry of genetic variants on germinal line in Spanish patients. Also, three new
medical consultations for pheochromocytomas, paragangliomas and congenital cardiopathies have been
implemented in 2014.

Institution: Fundacion Publica Andaluza para la Gestion de la Investigacion en Salud de Sevilla
Contact: Hospital Virgen del Rocio - Avda. Manuel Siurot, s/n. 41013 SEVILLA
Phone: (+34) 95 501 27 76
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Group U703
Programme: Inherited Metabolic Medicine

Lead Researcher: Artuch, Rafael

Group Members

STAFF MEEMBERS: Casado Rio, Mercedes | Montero Sanchez, Raquel
AT THE EXPENSE OF THE PROJECT: Gonzalez, M? Julieta | Nafria Escalera, Begonya.

ASSOCIATED MEMBERS: Campistol Plana, Jaume | Fons Estupifia, Maria del Carmen | Garcia Cazorla, Ma-
ria Angeles | Jiménez Mallebrera, Cecilia | Martorell Sampol, Loreto | Nascimento Osorio, Andrés | Ormaza-
bal Herrero, Aida | Pérez Duefas, Belén

Main lines of research

e Phenylketonuria and other aminoacidopathies.
* Mitochondrial diseases through oxidative phosphorylation defects and coenzyme Q10 deficiency.

* Neurometabolic disorders in the synthesis of neurotransmitters, pterins and glucose transport defects.
Since 2003 we have implemented the study of neurometabolic diseases, offering this service to diffe-
rent centres in Spain, Portugal, Greece, Argentina, Chile, La India and Turkey.

e Muscular dystrophies in childhood.
» Congenital disorders of glycosylation.
* Movement disorders in childhood.
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Most relevant scientific articles

* Mutations in the lipoyltransferase LIPT1 gene cause a fatal disease associated with a specific lipoylation defect
of the 2-ketoacid dehydrogenase complexes. TorT F, Ferrer-CorTes X, THIO M, NAVARRO-SASTRE A, MATALONGA L,
QuinTANA E, Buian N, Arias A, Garcia-VitLoria J, Acquaviva C, Vianey-Sagan C, ArTucH R, Garcia-CAzorLA A, BRIONES
P, Riges A. Hum Mol Genet; 2014 Apr 1. 23(7):1907-15.

* Two novel mutations in the BCKDK (branched-chain keto-acid dehydrogenase kinase) gene are responsible
for a neurobehavioral deficit in two pediatric unrelated patients. Garcia-Cazoria A, Ovarzasal A, ForT J, RoBLES
C, CasTeiON E, Ruiz-SaLa P, Bopoy S, Merinero B, Lorez-Sata A, Dopazo J, Nunes V, Ucarte M, ArTucH R, PaLacin M,
Ropricuez-Pomo P, ALcaipe P, NAVARRETE R, Sanz P, FonT-Lumios M, Vitaseca MA, OrmaizasaL A, PristoupiLova A, AGULLO
SB. Hum Mutat; 2014 Apr. 35(4):470-7

* Follow-up of folinic acid supplementation for patients with cerebral folate deficiency and Kearns-Sayre syndro-
me. QuuapA-Fraite P, O CaLlaGHAN M, MarTiN-HernANDEZ E, MonTERO R, GARCIA-CAZORLA A, DE ARAGON A, MUCHART J,
MALAGA |, ParDO R, GaArcia-GonzaLez P, Jou C, MonTova J, EmPeRADOR S, Ruiz-Pesini E, Arenas J, MARTIN M, ORMAZABAL
A, Pnepa M, Garcia-Sitva MT, Artuck R. Orphanet J Rare Dis; 2014 Dec 24. [Epub ahead of print];

* A capillary electrophoresis procedure for the screening of oligosaccharidoses and related diseases. Casapo M,
ALTiMIRA L, MonTERO R, CAsTEJON E, NasciMeNTO A, Perez-Duerias B, OrmAzaBAL A, ARTUCH R Anal Bioanal Chem; 2014
Jul. 406(18):4337-43.

e Transcriptomic profiling of TK2 deficient human skeletal muscle suggests a role for the p53 signalling pathway
and identifies growth and differentiation factor-15 as a potential novel biomarker for mitochondrial myo-
pathies. Kawko SG, Paco S, Jou C, Robricuez MA, Meznaric M, RoGac M, Jekovec-VrHovsek M, Sciacco M, Mocaio M,
FacioLarl G, De Paepe B, DE MERRLER L, Ferrer |, Roig-Quitis M, MuNeLL F, MonTova J, Lorez-GaLLarpo E, Ruiz-Pesini E, Ar-
TUCH R, MonTerO R, Torner F, Nascivento A, OrTez C, CoLomer J, Jivenez-MaLLesrera C BMC Genomics; 2014 15:91.

Highlights

In 2015, we have found 2 new research projects, that it will lead us to cosolidate 2 research lines: 1) the
congenital disorders of glycosylation and 2) the Analyses of different biochemical markes in cerebrospinal
fluid for the study of neuropediatric diseases.

The collaborations of our gruop inside the CIBERER have been growing in the last years, and include gruops
705, 708, 715, 717, 720, 722, 723, 726, 727, 730, 731, 732, 736, 737, 746, 753, 759. We have also
participate in teh creation and consolidation of the first Spanish Unit for the follow-up of adult patients
with inborn errors of metabolism, together with the Hospital Clinic and IBC from Barcelona. Our group
has been designed as one of the 2 reference centers in Catalonia for the clinical management of patients
with inborn errors of metabolism detected in the expanded newborn screening program (since february
2013). We also have stable and godo collaborations with several clinical groups recently associated with
the CIBERER (GCV03, 05, 07, 08, 09 and 10).

Regarding the future actions, our Hospital is sufering a deep transformation with the creation of a new
Pediatric Institute for rare diseases, which will include 5 areas: 1) Assistential, 2) Diagnostic platforms.
3) research. 4) Big data. 5) Family associations and other social groups relationship. Inside this institute,
our research line will be inborn errors of metabolism but we will reinforce the genetic diagnosis of these
diseases. Furthermore, the clinical trials in inborn errors of metabolism will be one of our main interests.

Institution: Fundacion para la Investigacion y Docencia Sant Joan de Deu

Contact: Hospital Sant Joan de Déu. Unidad de Enfermedades Metabdlicas.

Passeig Sant Joan de Déu, 2. 08950 Esplugas de Llobregat, Barcelona 3 Phone: (+34) 93 280 61 69
E.mail: rartuch@hsjdbcn.org - Websites: www.hsjdbcn.org / www.guiametabolica.org
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Group U704
Programme: Sensorineural Pathology

Lead Researcher: Ayuso, Carmen

Group Members

STAFF MEMBERS: Avila Fernandez , Almudena | Zurita Mufioz, Olga

ASSOCIATED MEMBERS: Blanco Kelly, Fiona | Bustamante Aragonés, Ana | Cardero Merlo, Rocio de la Li-
bertad | Cortén Pérez, Marta | Diaz Recasens, Joaquin | Fernandez Moya, José Maria | Fernandez San José,
Patricia | Gallego Merlo, Jesus | Garcia Sandoval, Blanca | Giménez Pardo, Ascension | Gdmez Sanchez, Cla-
ra Isabel | Infantes Barbero, Fernando | Lorda Sanchez, Isabel | Perlado Marina, Sara | Plaza Arranz, Francisco
Javier | Ramos Corrales, Carmen | Riveiro Alvarez, Rosa | Rodriguez de Alba Freiria, Marta | Sanchez Alcudia,
Rocio | Sanchez Navarro, Iker | Trujillo Tiebas, Maria José | Villaverde Montero, Cristina

Main lines of research
» Hereditary retinal dystrophies: identification of new genes and mutational mechanisms, genotype—phe-
notype correlation, genetic epidemiology, modifying genetic factors and development of algorithms.
e Complex neurodegenerative diseases: omic approach models.
e Pharmacogenetics.
¢ Quality control over genetic and genomic studies. Ethical aspects and informed consent.

Infertility: Genetic and chromosomal factors.

* Non-invasive prenatal diagnosis applied to Mendelian and aneuploidy disorders.
e Genetic cardiovascular diseases: sudden death and cardiomyopathy.

e Ocular malformations, aniridia, anophthalmia, glaucoma and others.

e Neuromuscular and neurological diseases.

e Congenital skeletal abnormalities.

e Therapeutic aspects: Pharmacogenetics, IPSC and Clinical Trials.
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Most relevant scientific articles

e CorToN M, Avita-FernanDez A, VALLESPIN E, Lopez-MoLina M, ALmocUera B, MARTIN-GARRIDO E, TaTu SD, IMran KHan M,
Branco-KeLLy F, Rivero-Awvarez R, Brion M, Garcia-Sanpbovat B, P.M. Cremers F, Carracepo A, Avuso C. Involvement
of LCA5 in Leber Congenital Amaurosis and Retinitis Pigmentosa in the Spanish Population. Ophthalmology
2014 Jan;121(1):399-407 Epub 2013 Oct 18 PMID: 24144451 doi:pii: S0161-6420(13)00776-8. 10.1016/j.
ophtha.2013.08.028. IF(2013): 6,170 5-Year Impact Factor (2013): 6,195 Q(2013) Q1 D1 (2:58)

o DAL-RE Rarael, Katsanis NicHolas, KaTsanis SArA, PArker Lisa S, Avuso C. Managing incidental genomic findings
in clinical trials: fulfillment of the principle of justice in human subjects research. PLoS Medicine. 2014 Jan
11;1:1001584. PMID: 24453945 IF(2013): 14,000 5-Year Impact Factor (2013): 17,945 Q(2013) Q1 D1 (6:156)

o NisHicucH KM; Avia-Fernanpez A; van Huer RAC, Corton M, Perez-Carro R, MARTIN-GARRIDO E, Lorez-Motina M,
BLanco-KeLLy F, Hoerstoot LH, van Zewst-Stams WA, Garcia-Ruiz PJ, peL VaL J, Di Gioia SA, Kievering BJ, van pe Wa-
RRENBURG BART PC, Vazquez C, Cremers FPM, Garcia-Sanpoval B, Hoyng CB, Cotun RWJ, Rivorta C , Avuso C. Exome
sequencing extends the phenotypic spectrum for ABHD 12 mutations: from syndrome to non-syndromic retinal
degeneration. Ophthalmology 2014 Mar 31 S0161-6420(14)00138-9 PMID: 24697911. IF(2013): 6,170 5-Year
Impact Factor (2013): 6,195 Q(2013) Q1 D1 (2:58)

® SANCHEZ-ALcupiA R, CorToN M, Avita-FernaNDEZ A, ZuriTa O, Tatu SD, Perez-CARRO R, FERNANDEZ-SAN Jose P, LoPez-MARTINEZ
MA, DeL Castito FJ, Mitan JM, Branco-Kewy F, Garcia-Sanpoval B, Lorez-Motina MI, Riveiro-Awvarez R, Avuso C.
Contribution of mutation load to the intrafamilial genetic heterogeneity in a large cohort of Spanish retinal dys-
trophies families. Invest Ophthalmol Vis Sci. 2014 Oct 23. 55(11):7562-71: doi: 10.1167/iovs.14-14938. PMID:
25342620. IF(2013): 3,661 5-Year Impact Factor (2013): 3,754 Q(2013) D1 (6:58)

e Avuso C, Mian JM, Dat-Re R. Management and return of incidental genomic findings in clinical trials. Pharmacogeno-
mics J. 2014 Oct 28 . PMID: 25348616. IF(2013): 5,513 5-Year Impact Factor (2013): 4,531 Q(2013) Q1 D1 (14:256)

Highlights

The U704 is set up by a group of professionals with a wide experience in research projects, mainly coordinated and
translational. The U704 contributes to the study of many hereditary diseases and is crucial for the clinical activity
(diagnosis and prevention of genetic diseases) and for the development of research by other CIBERER groups with
which it collaborates. It contributes to the translation into clinical practice applied to hereditary diseases (Ophthal-
mology, Oncology, Neuroscience, Cardiovascular, Reproductive and Fetal Health) by developing algorithms and
diagnostic technigues, new therapies (cellular, genetic and pharmacological) and prevention strategies for compre-
hensive patient care.
Among 2014, the group’s activity has allowed the implementation of new technologies, as next generation se-
quencing (NGS) and CGH array, to the genetic study of Rare Diseases leading to a fast and cost-efficient diagnosis.
Five panel genes (NGS) have been validated for clinical practice (Macular Dystrophies, Retinitis Pigmentosa, Heart
Disease, Oncogenetics and Eye Malformations) and the diagnostic algorithms have been combined with array CGH
to detect genomic deletions-inserts.
The application of Whole Exome Sequencing (WES) in patients affected by different rare diseases as ophthalmo-
genetic disorders, main line of research, has allowed establishing new genotype-phenotype associations, in colla-
boration with national and international groups, and identifying new genes as cause of different rare diseases.
Currently, U704 is part of two European projects:
1) New cost-effective technigues by the use of gene panels (NGS) applying the Molecular Inversion Pro-
bes (MIPs) technique as part of the European Retinal Diseases Consortium (ERDC).
2) WGS as a strategy for identifying new genetic alterations in monogenic diseases (NEXOME Project,
Prof Carlo Rivolta, Lausanne University).

In collaboration with other CIBERER groups has been involved in legal ethics-translational aspects of the massive
sequencing (U755), in the ethical and legal aspects of genetic databases (U711) and in the design of informed
consent and ethical-legal studies (SPANEX Project).

Institution: Instituto de Investigacion Sanitaria - Fundacion Jiménez Diaz

Contact: Instituto de Investigacion Sanitaria Fundacion Jiménez Diaz — UAM / Area de Genética y
Genodmica. Avda. de los Reyes Catélicos, 2. 28040 Madrid - Phone: (+34) 91 550 48 72

E.mail: cayuso@fjd.es - Website: http://www.fjd.es/iis_fjd/es/areas-grupos-investigacion/genetica
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Group U705
Programme: Genetic Medicine

Lead Researcher: Baiget Bastus, Montserrat

Group Members

STAFF MEMBERS: Alias Andreu, Laura | Gonzélez Quereda, Lidia | Salazar Blanco, Juliana

ASSOCIATED MEMBERS: Barcel6 Rubira, Maria Jesus | Cornet Ciurana, Ménica | Domenech Maria, Montse-
rrat | Gallano Petit, Maria Pia | Juan Mateu, Miquel Jonas | Lassa Laborde, Adriana | Pdez Lépez-Bravo, David
| Rio Conde, Elisabeth Del | Rodriguez Fernandez, Maria José | Tizzano Ferrari, Eduardo

Main lines of research

e Study of clinical and genetic heterogeneity of limb-girdle muscular dystrophy of autosomal recessive
inheritance and autosomal dominant transmission.

e Spinal muscular atrophy and SMN genes: 1. Studies of the molecular pathology, disease mechanisms
and expression of SMN gene. 2. Identification of modifier genes. 3. Study of biological markers for
validation of treatment for spinal muscular atrophy. 4. Study of the neuromuscular junction in human
development.

* Hereditary breast cancer and BRCAs genes: 1. Identification of mutations and genetic variants. 2. Mo-
lecular characterization of circulating tumor cells (CTCs) through expression profiling in breast cancer
patients. 3. Analysis of free circulating tumor DNA (cfDNA) as a predictor of response to treatment of
breast cancer.

Pharmacogenetics: Adverse drug reactions.

Congenital coagulopathies: molecular pathology of haemofilias.

Duchenne and Becker muscle dystrophies: molecular pathology of DMD gene.

Elaboration of molecular diagnostic panels in hereditary monogenic pathology by means of the na-
nofluid system and massive sequencing.
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Most relevant scientific articles

* "EGFR ligands and DNA repair genes: genomic predictors of complete response after capecitabine-based
chemoradiotherapy in locally advanced rectal cancer.” Sesio A, Satazar J, Paez D, BereNGUER-LLERGO A, DeL Rio E,
Togena M, MaRTIN-RICHARD M, Suttivan |, TARGARONA E, BALART J, Baiger M, BarNaDAS A. Pharmacogenomics J. 2015
Feb;15(1):77-83. doi: 10.1038/tpj.2014.33. PMID: 25026457,

* “Intergenic polymorphisms in the amphiregulin gene region as biomarkers in metastatic colorectal cancer pa-
tients treated with anti-EGFR plus irinotecan.” Sesio A, PAez D, Salazar J, BERENGUER-LLERGO A, PARE-BRUNET L, Lasa
A, DeL Rio E, Tosena M, MarTiN-RicHARD M, BaiGET M, BarnaDAS A. Pharmacogenomics J. 2014 Jun;14(3):256-62.
doi: 10.1038/tpj.2013. PMID: 23959273.

* “Pharmacogenetics of the DNA repair pathways in advanced non-small cell lung cancer patients treated with
platinum-based chemotherapy.” Suttivan |, Satazar J, Maem M, Pauares C, DeL Rio E, PAez D, Baiger M, BARNADAS
A. Cancer Lett. 2014 Oct 28;353(2):160-6. doi: 10.1016/j.canlet.2014.07.023. PMID: 25069034.

* “Abnormalities in early markers of muscle involvement support a delay in myogenesis in spinal muscular atro-
phy.” MarTiNez-HERNANDEZ R, BERNAL S, Auas L, Tizzano EF. J Neuropathol Exp Neurol. 2014 Jun;73(6):559-67. doi:
10.1097/NEN. PMID: 24806300.

* “Improving detection and genetic counseling in carriers of spinal muscular atrophy with two copies of the
SMN1 gene.” Alias L, Barcerd MJ, BernaL S, MarTiNez-HERNANDEZ R, Atso-Rauio E, VAzqQuez C, SANTANA A, MiLLAn JM,
Baiger M, Tizzano EF. Clin Genet. 2014 May;85(5):470-5. doi: 10.1111/cge.12222. PMID: 23799925

Highlights

The U705 has vast experience in research and in clinical diagnosis of rare diseases, particularly in neuromuscular
and hematological diseases, Pharmacogenetics and Oncogenetics.Due to the results of their research activity
in 2014, the Unit has published a large number of articles in prestigious scientific journals. The capacity
of attracting national and international funding is considerable both from competitive agencies (FIS/ISCIII,
MICINN, MINCYT, Fundacion Mutua Madrileia and SMA Europe), and also donations from private companies.

Furthermore, the Unit has worked directly with CIBERER units U702 and U715 (Program of Genetic Medicine)
on the study of discordant families with neuromuscular diseases using next generation sequencing. The Unit
also collaborates with other CIBERER units (U702, U755, U704, U753) working on the project “Creacién de
una base de datos nacional de mutaciones en linea germinal” (http://Awww.humanvariomeproject.org/).

On the topic of translational research, the U705 is conducting two new clinical trials in SMA, in addition
to the trials that started in previous years in the field of Pharmacogenetics. The Unit also contributes to
international organisations such as the DMD Registry (TREAT-NMD) and the Registry of SMA patients,
and collaborates with scientific societies and patient associations (ASEM and SEN).The Unit has organized
conferences and meetings, in order to raise awareness of rare diseases (“Il Jornada de la Sociedad Espafiola
de Farmacogenética y Farmacogenémica”, Jornada “Defining targets for therapeutics in SMA” y “XI Jornada
de Actualizacién en Genética Humana AEGH").On a final note, the Unit continues training researchers, two
of which have subsequently completed their PhD thesis, and another who has been awarded the Juan Rodés
contract. The Unit coordinates the postgraduate course in Clinical Pharmacogenetics and Pharmacogenomics
(IL3-UB).

Institution: Instituto de Investigacion del Hospital de la Santa Cruz y San Pablo
Contact: Instituto de Investigacion del Hospital de La Santa Cruz y San Pablo.
S Antoni M? Claret, 167. 08025 Barcelona - Phone: (+34) 93 291 90 50 ext 7369
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Lead Researcher: Benitez, Javier

Group Members

STAFF MEMBERS: Calvete Torres, Oriol | Gayarre Navarro, Javier | Inglada Pérez, Lucia

ASSOCIATED MEMBERS: Cascon Soriano, Alberto | Fernandez de Gabriel, Victoria | Garcia Pérez, Marfa
José | Gracia Aznarez, Francisco Javier | Martinez Delgado, Beatriz | Osorio Cabrero, Ana Laura | Robledo
Batanero, Mercedes | Rodriguez Gonzalez de Antona, Cristina | Urioste Azcorra, Miguel

Main lines of research

e Hereditary breast cancer.

e Cromosomal instability syndrome.
* Genetic Epidemiology.

e Cromosomal alterations.

e Hereditary colorectal cancer.

e Familial endocrine cancer.

* Pharmacogenetics and cancer.

e Hereditary ovarian cancer.
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Most relevant scientific articles

e Saucepo-Cuevas, Laura P, IsaBeL Ruppen, Pitar XiMENEZ-EMBUN, SAMUEL DoMINGO, JAVIER GAYARRE, JAVIER MuRoZ,
Jose M. Sitva, Maria J. Garcia, AnD Javier Benitez. CUL4A contributes to the biology of basal-like breast
tumors through modulation of cell growth and antitumor immune response. Oncotarget 5, no. 8
(2014): 2330.

® Osorio, ANA, RoGER L. MiLNE, KaROLINE KUCHENBAECKER, TEREZA VACLOVA, GUILLERMO Pita, Rosario ALONso, PaoLo
PeTertonGo et al. DNA glycosylases involved in Base Excision Repair may be associated with cancer risk
in BRCA1 and BRCA2 mutation carriers. PLoS Genetics 10, no. 4 (2014): e1004256.

e KamiENIaK, MARTA M., DanieL Rico, RoGer L. MiLNE, Ivan Muroz-RepeTo, KRisTINA IBANEZ, MIGUEL A. GRILLO, SAMUEL
DominGo et al. Deletion at 6g24. 2-26 predicts longer survival of high-grade serous epithelial ovarian
cancer patients. Molecular oncology 9, no. 2 (2015): 422-436.

e Mancikova, VERONIKA, RAQUEL Bus, EsmeraLDA CAsTELBLANCO, Lucia INGLADA-PEREZ, ANNA Diez, AGUIRRE A. Cusas,
Maria Curras-Freixes et al. DNA methylation profiling of well-differentiated thyroid cancer uncovers
markers of recurrence free survival. International Journal of Cancer 135, no. 3 (2014): 598-610

o ApeLLANIZ-Ruiz, M., L. INGLAaDA-PERez, M. E. G. NARANJO, L. SANCHEZ, V. ManNcikova, M. CurrAs-FReixes, A. A. de
Cubas et al. High frequency and founder effect of the CYP3A4* 20 loss-of-function allele in the Spa-
nish population classifies CYP3A4 as a polymorphic enzyme. The pharmacogenomics Journal (2014).

Highlights

Projects. The Unit 706 obtained more tan 2M euros of funding from competitive projects that were
ongoing in 2014. It is worthy to note that people funded by CIBERER participate as research team in
25% of projects.

Regarding with agreements with Pharma industry, in 2014 we had two ongoing projects (with CELGE-
NE and Pfizer), which aims were to characterize nab-paclitaxel neurotoxicity, and to identify microRNA
predictors of response to TKIs in clear cell renal cell carcinoma.

In addition, we participated in 3 intra-CIBERER initiatives, one of them acting as Coordinator.

Results. Research performed during 2014 led to: 1- identification of new susceptibility genes related to
breast cancer and phenotype modulators, 2- identification of por prognosis predictors on rare diseases,
3- establish the prevalence and the effect of genetic alterations in new genes related to neuroendocri-
ne tumours develoment, and 4- identificatio of variants in drug metabolizing enzymes associated with
treatment response prediction. Our activity in 2014 has led to the identification of two new major sus-
ceptibility genes, which will be published in high impact factor journal in 2015.

Technology transfer. In 2014 we have provided services based on arrays and other high-throughput
platforms to clinical groups, hospitals and Universities. The consultancy on Familial Cancer dealt with
250 patients referred by other hospitals and centers in Spain.

Clinical transfer. The U-706 has continued to participate in the development of clinical guidelines. In
2014, in the production of the Bannayan-Riley-Ruvalcaba syndrome Guide.

Training and visibility. \We organized three training courses (one of them international), and an Inter-
national Symposium on rare diseases. Two of them were co-financed by CIBERER. As in previous years,
the training activity of the Group on rare diseases culminated with obtaining the degree of doctor by 3
students.

Institution: Fundacion Centro Nacional de Investigaciones Oncoldgicas
Contact: Fundacion Centro Nacional de Investigaciones Oncoldgicas
C/ Melchor Fernandez Almagro, 3. 28029 Madrid - Phone: (+34) 91 224 69 65 /91 732 80 00
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Lead Researcher: Bernabéu, Carmelo

Group Members

STAFF MEMBERS: Ojeda Fernandez, M? Luisa | Ruiz Llorente, Lidia

ASSOCIATED MEMBERS: Aristorena San Adrian, Mikel | Botella Cubells, Luisa Marfa | Gallardo Vara, Eunate
| Langa Poza, Carmen | Morales Angulo, Carmelo | Zarrabeitia Puente, Roberto

Main lines of research
e Studies of expression, function and structure of endoglin and ALK1 and their relevance in hereditary
hemorrhagic telangiectasia and other pathologies such as preeclampsia.
* Genetic and cellular studies on the Spanish population with hereditary hemorrhagic telangiectasia.

* Molecular diagnostics and characterization of pathogenic mechanisms of hereditary hemorrhagic te-
langiectasia in the TGF-beta signaling pathway.

e Cellular and animal models for studying the function of endoglin and ALK1 in physiopathology.
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Most relevant scientific articles

® PErez-GoMEzZ E, JErkic M, PriETo M, DeL CasTitlo G, MARTIN-VILLAR E, LETARTE M, BerRnABEU C, PEREZ-BARRIOCANAL
F, QuintAniLLA M, Lopez-Novoa JM. Impaired Wound Repair In Adult Endoglin Heterozygous Mice As-
sociated With Lower NO Bioavailability. J. Invest. Dermatol. (2014) 134(1): 247-255. doi: 10.1038/
jid.2013.263.

* Toar N, Avalos MC, Ménpez N, SmitH PC, Bernageu C, QuinTaNiLLA M, MarTiNez J. Soluble MMP-14 pro-
duced by bone marrow-derived stromal cells sheds epithelial endoglin modulating the migratory
properties of human breast cancer cells. Carcinogenesis. (2014) 35(8): 1770-1779. doi: 10.1093/
carcin/bgu061.

e ARrisTORENA M, Branco FJ, pe Las Casas-EnceL M, Osepa-FernanDez L, GaLlarpo-Vara E, Corel A, BoteLa LM,
Bernaseu C. Expression of endoglin isoforms in the myeloid lineage and their role during aging and
macrophage polarization. J. Cell Sci. (2014) 127(Pt 12): 2723-2735. doi: 10.1242/jcs. 143644,

* Quio B, Muroz-Feux JM, ArévaLo M, NURez-Gomez E, PErez-Roque L, PericacHo M, GonzALEz-NUREz M, LANGA
C, MarTinez-SALGapo C, Perez-BarriocanaL F, Bernageu C, Lorez-Novoa JM. L-Endoglin Overexpression In-
creases Renal Fibrosis after Unilateral Ureteral Obstruction. PLoS One. (2014) Oct 14; 9(10): e110365.
doi: 10.1371/journal.pone.0110365. eCollection 2014.

Highlights

e HHT NETWORK. In order to create a Spanish network of clinical units in Hereditary Hemorrhagic
Telangiectasia (HHT), we have organized, with the support of CIBERER and the Spanish Society of
Internal Medicine, a meeting in Madrid (December 2014) where clinicians from different hospitals in
Spain and Portugal, as well as representatives of Patients Associations, shared their experience. An
agreement was reached regarding HHT assessment protocols, establishing a solid base to create a
clinical network of HHT.

ORPHAN DRUG. In November 2014, we managed to obtain the designation by the EMA (European
Medicines Agency) of Bazedoxifene acetate (Conbriza) as an orphan drug for HHT. We are currently
negotiating with Pfizer the development of a clinical trial.

PATHOGENIC MECHANISM. We have made progress in understanding the role of endoglin, a pro-
tein that is mutated in HHT. We have characterized its functional involvement in the myeloid lineage
(monocytes and macrophages) and we have described that haploinsufficiency of endoglin interferes
with the wound repair mechanism. We have also described the implication of soluble endoglin in the
migration of breast cancer cells and that overexpression of endoglin increases renal fibrosis after uni-
lateral ureteral obstruction.

PARTNERSHIPS AND OTHERS. We have maintained an active collaboration with the the Spanish Pa-
tient Association of HHT, FEDER, European associations of HHT through EURORDIS and the American
international association. We have actively participated in the presentation of results in various scien-
tific conferences. In 2014, Carmelo Bernabeu received funding from the National Plan (SAF2013-
43421-R) to continue studies of HHT genes until the end of 2016. In October 2014, we received
the Prize Inigo Alvarez de Toledo (XXV edition) to the Basic Research in Nephrology through labor
"“Oxysterol-induced soluble endoglin release and Its Involvement in hypertension”.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Centro de Investigaciones Biolégicas, CSIC Departamento de Medicina Celular y Molecular
C/ Ramiro de Maeztu, 9. 28040 Madrid - Tel.: (+34) 91 837 31 12 ext 4246
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Group U708
Programme: Endocrine Medicine

Lead Researcher: Bernal, Juan

Group Members

STAFF MEMBERS: Morte Molina, Beatriz
ASSOCIATED MEMBERS: Gil Ibanez, Pilar | Guadano Ferraz, Ana Cristina | Martn Belinchon, Mdnica

Main lines of research

* CONGENITAL HYPOTHYRODISM: Mechanisms of action of the thyroid hormone in the brain. Phy-
siopathology of neural alterations over thyroid hormone deprivation during the fetal and neonatal
periods. Influence of maternal thyroid hormones and consequences of maternal hypotiroxinemia over
gene expression in the fetal brain.

* SLC16A2 MUTATIONS: Physiopathology of the Allan-Herndon-Dudley syndrome and deficiency of
T3 transport in the syndrome using transporter knock out mice. Development of new therapeutic
approaches based on thyroid hormone analogues with alternative transport.

e THYROID HORMONE RESISTANCE: alteration mechanisms in mental retardation and attention deficit-
hyperactivity disorder as a consequence of beta type T3 receptor mutations.
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Most relevant scientific articles

e |Lopez-EspinboLa D, MoraLes-Bastos C, Gruota-Martinez C, Liao XH, Lev D, Suco E, Verce CF, Reretorr S,
BernAL J, Guaparo-Ferraz A. Mutations of the thyroid hormone transporter MCT8 cause prenatal brain
damage and persistent hypomyelination. J Clin Endocrinol Metab. 2014;99(12):E2799-804.

* NUREez B, MarTiNEZ DE MENa R, OBregoN MJ, FonT-Lumios M, Nunes V, Patacin M, Dumrescu AM, MorTe B,
BernaL J. Cerebral cortex hyperthyroidism of newborn mct8-deficient mice transiently suppressed by
lat2 inactivation. PLoS One. 2014;9(5):€96915.

* Navarro D, ALvarapo M, Morte B, BereeL D, Sesma J, PacHeco P, MorreaLE DE EscoBar G, BErNAL J, BERBEL
P. Late maternal hypothyroidism alters the expression of Camk4 in neocortical subplate neurons: a
comparison with Nurr1 labeling. Cereb Cortex. 2014;24(10):2694-706.

* Gi-IBANEZ P, BernaL J, MorTe B. Thyroid hormone regulation of gene expression in primary cerebrocorti-
cal cells: role of thyroid hormone receptor subtypes and interactions with retinoic acid and glucocor-
ticoids. PLoS One. 2014;9(3):e91692.

* MorTe B, BernAL J. Thyroid hormone action: astrocyte-neuron communication.Front Endocrinol (Lau-
sanne). 2014;5:82.

Highlights

The Ciberer group 708 works in three rare diseases due to defects of thyroid hormone signaling:
Congenital hypothyroidism, Syndromes of Resistance to thyroid hormones due to receptor mutations,
and Allan-Herndon-Dudley syndrome, due to mutations in the thyroid hormone transporter MCT8/
SLC16A2. We use animal models to understand the pathophysiology of the syndrome, and we have
contributed with contributions that have enhanced our knowledge of these diseases and also of normal
physiology. We collaborated with U730 and U731 in one Doctoral Thesis.

We also provide genetic diagnosis of MCT8, THRA and THRB mutations, and counseling. Of special
relevance, we have diagnosed the first case in Spain, and most cases diagnosed to date.

Juan Bernal Has participated in the International Committee for the classification and nomenclature of
these syndromes, and has organized the 11th International Workshop on Thyroid Hormone Resistance
and Thyroid Hormone Action in September 2014, in El Escorial, with support from patients families
(Sherman Family), Mapfre Foundation, Ciberer, and the European and American Thyroid Associations.
Collaborating with Ciberer, Fulbright Foundation, and U753 we organized a workshop at the Hospital
La Paz. Group 708 is one of the few groups from Ciberer participating in an E-RARE proyect (2014-
2017). It is very well positioned internationally in the study of the Allan-Herndon-Dudley syndrome
(presently is writing an invited review for Nature Reviews in Endocrinology), and collaborates with the
Sherman Family Association. Collaborates with Prof Refetoff (Chicago) and Dr Moreno (INGEMM) in
therapy development, and is the only group in the world with brain samples (from Australia) suitable
for histopathology.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Instituto de Investigaciones Biomedicas Alberto Sols - C/ Arturo Duperier 4. 28029 Madrid
Phone: (+34) 91 585 44 47 / 600 763 276 / Fax (+34) 91 585 44 01 - E.mail: jbernal@iib.uam.es
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Group U709
Programme: Sensorineural Pathology

Lead Researcher: Bovolenta, Paola

Group Members

Sandonis Consuegra, Africa
Cardozo Ruiz, Marcos Julian | Esteve Pastor, Pilar

Main lines of research
Determination of the transcriptional network regulating ocular development and its implication in
congenital developmental disorders.
Study of the molecular basis for hereditary retinal dystrophies and generation of animal models.

Study of the function of the Shh and Wnt signaling pathways in axon guidance and its implications in
congenital visual system disorders.

Regulation of metalloprotease activity in nervous system development and its implications in congeni-
tal developmental disorders and cell homeostasis.

Study of the physiopathological basis for Lafora and Alzheimer Diseases.
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Most relevant scientific articles

® GAYARRE J*, Duran-TRrio, L.*, Criapo Garcia O.*, Acuapo C, Juana-Lorez L., Crespo |., KNEcHT E., BovoLenTA
P. and Rodriguez de Cérdoba S. (2014) The glycogen phosphatase activity of laforin is dispensable to
rescue the Lafora disease phenotype of Epm2a-/- mice. Brain 137, 806-18. (Comment in Brain 137,
646-648)

e Conte |, MereLLa S., Garcia ManTeica JM, MicLiore C., Lazarevic D., CARReLLA S, MARCO-FERRERES R., AVELLINO
R., EMmETT W., Sances R., Bockert N., Van Heer D., Meront G., BovoLenta P., Banr S., Stupka E. (2014) The
combination of transcriptomics and informatics identifies pathways targeted by miR-204 during neu-
rogenesis and axon guidance. Nuc. Acid Res. 42, 7793-806.

e CarRDOZO M., SANCHEZ-ARRONES L., Sanpbonis A., SANCHEZ-CamacHo C., Gestri G., Witson SW, GuErrero, |. and
Bovolenta P. (2014) Cdon acts as a Hedgehog decoy receptor during proximal-distal patterning of the
optic vesicle. Nature Comm. 5:4272. doi: 10.1038/ncomms5272. (Selected in The Faculty of 1000)

» Cavopeassi F anp BovoLenTa P. (2014) New functions for old genes: Pax6 and Mitf in eye pigment bioge-
nesis. Pigment Cell & Melanoma Res. 27, 1005-1007.

® BovoLENTA, P., Gorny, A., Esteve P. anp Stemseisser, H. (2014). Secreted Wnt inhibitors or modulators.
Chapter 13 in “Wnt Signaling in Development and Disease: Molecular Mechanisms and Biological
Functions. Stefan Hoppler and Randall T Moon, Editors.

Highlights

Our group investigates the mechanisms that control the early development of the vertebrate nervous
system, mostly focusing on the visual system. We are particularly interested in those aspects that may help
pinpointing the causes of congenital malformations or those related to the onset of neurodegenerative
diseases. During this period, we have identified a new role for Boc and Cdon, two cell adhesion molecules
that bind the morphogen Shh. During eye development these molecules are mostly localised to the
basal end-foot of neuroepithelial cells favouring the enlargement of the basal site and the formation/
stabilization of filopodial-like processes. In this location, Cdon and Boc act as Shh decoy receptors,
limiting the effects of this morphogen. Loss of Cdon function leads to coloboma in zebrafish, suggesting
that this gene Could be a new candidate for this congenital malfromation of the eye. In parallel, we
have also contributed to identify the role of a few miRNA in eye development and to develop a model in
medaka fish for “microphthalmia with skin lesions”, pinpointing to the molecular mechanism underlying
this rare hereditary disease. On another side, we have collaborated with other members of the CIBERER,
to elucidate the molecular basis of Lafora Disease, a rare and neurodegenerative disease.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Phone: (+34) 91 196 4718 office - 91 196 4718 lab - E.mail: pbovolenta@cbm.csic.es
http://web4.cbm.uam.es/joomla-rl/index.php/es/index.php?option=com_content&view=article&id=408
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Programme: Hereditary Cancer and Related Syndromes
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Lead Researcher: Bueren, Juan Antonio

Group Members

STAFF MEMBERS: Hernando Rodriguez, Miriam | Sdnchez Dominguez, Rebeca

ASSOCIATED MEMBERS: Aldea Garcia, Montserrat | Alvarez Ramos, Lara | Casado Olea, José Antonio | Ce-
rrato Carrasco, Laura | Chinchén Cérdoba, Raquel | Diez Cabezas, Begofia | Fernandez Garcia, Raquel Maria
| Garin Ferreira, Marina Inmaculada | Glenechea Amurrio, Guillermo | Lamana Luzuriaga, Maria Luisa | Ledn
Rico, Diego | Lopez Santalla, Mercedes | Lozano Vinagre, Maria de la Luz | Moleiro San Emeterio, Victoria |
Navarro Ordofiez, Susana | Orman Bernal, Israel | Quintana Bustamante, Oscar | Rio Galdo, Paula | Rodriguez
Fornes, Fatima | Roman Rodriguez, Francisco José | Segovia Sanz, José Carlos | Yahez Gonzalez, Rosa Maria

Main lines of research

General research lines of our group are:
e Cell and gene therapy for rare diseases. ® Stem cell research and applications. e Research of the molecular
and genetic bases of rare diseases affecting the hematopoietic system. e Biology of hematopoietic trans-
plantation.

During 2014, our work has focused on developing innovative therapies for aplasias, anemias and congenital
immunodeficiencies. Specifically we have worked in the following research areas:

e Gene therapy of patients with Fanconi anemia subtype A. ¢ Applications of cellular reprogramming and
directed gene therapy in Fanconi anemia (FA) and erythrocyte pyruvate kinase deficiency (PKD). e Develo-
pment of an orphan drug for the treatment of erythrocyte pyruvate kinase deficiency (PKD). e - Preclinical
studies for the gene therapy of the leukocyte adhesion deficiency type 1 (LAD-1).

Our research has been conducted in the context of the National Research Plan and the EU Framework
Programme FP7 (PERSIST Project; REGENERATE and EUROFANCOLEN). For the same purpose, we participate
in the International Consortium “Transatlantic Gene Therapy Consortium” promoted by Drs Williams (Harvard
Medical School), Thrasher (UCL, London) and Baum (Hannover Medical School). The interest in conducting
translational biomedical research has resulted in the signing of a 5 year period agreement with the Health
Research Institute-Fundacion Jiménez Diaz (January 2014-December 2017), in which we created a Joint Unit
for Advanced Therapies CIEMAT / lIS-Fundacién Jiménez Diaz to give clinical applicability to our gene and cell
therapy studies.

82 CIBERER » Annual report 2014



Ciberer

The work done by our team within the CIBERER and through collaboration with other CIBERER groups and
Linked Clinical Groups (H. Nifio Jesus and H. Vall d'"Hebron), is allowing us to lead global gene therapy programs
in AF, and trust also do so in other rare diseases that affect blood cells. At the same time we offer collaboration
to our CIBERER collaborators for the development of new advanced therapies for rare diseases.

Most relevant scientific articles

¢ Leon-Rico D, Aibea M, Sanchez R, Secovia JC, Weiss LA, Hipatco A, et al. Brief report: reduced expression of
CD18 leads to the in vivo expansion of hematopoietic stem cells in mouse bone marrow. Stem cells. 2014
Oct;32(10):2794-8. PubMed PMID: 24906078.

* Rio P, Banos R, Lomearpo A, QuintanA-Bustamante O, Alvarez L, GaraTe Z, et al. Targeted gene therapy and
cell reprogramming in Fanconi anemia. EMBO molecular medicine. 2014 Jun;6(6):835-48. PubMed PMID:
24859981. Pubmed Central PMCID: 4203359.

* Navarro S, Moteiro V, Motina-EsTevez FJ, Lozano ML, CHincHON R, Atmvarza E, et al. Generation of iPSCs from ge-
netically corrected Brca2 hypomorphic cells: implications in cell reprogramming and stem cell therapy. Stem
cells. 2014 Feb;32(2):436-46. PubMed PMID: 24420904,

® PuLecio J, Niver E, SancHo-MARTINEZ |, ViTaLoNi M, GUENEcHEA G, Xia Y, et al. Conversion of human fibroblasts into
monocyte-like progenitor cells. Stem cells. 2014 Nov;32(11):2923-38. PubMed PMID: 25175072. Pubmed
Central PMCID: 4198469.

e Liu GH, Suzuki K, Li M, Qu J, MontserraT N, TarantiNO C, et al. Modelling Fanconi anemia pathogenesis and the-
rapeutics using integration-free patient-derived iPSCs. Nature communications. 2014;5:4330. PubMed PMID:
24999918. Pubmed Central PMCID: 4291073

Highlights

As a result of gene complementation studies performed in our laboratory and in collaboration with the team
of Dr. Surrallés (U745), we described the XPF/ERCC4 gene as a new gene involved in Fanconi anemia pathway,
known as the FANCQ gene (Bogliolo et al, 2014). Thanks to the Orphan Drug designation to our lentiviral vector
PGK-FANCA-WPRE, we obtained funding for the development of the first clinical trial of lentiviral gene therapy
of hematopoietic stem cells mobilized in patients with FA subtype A and in 2014, the IMPD was approved for
the manufacture of the gene therapy cellular drug.

We have shown that gene edition on FA cells is possible and those cells were reprogrammed to generate
iPSCs, which later were differentiated into the hematopoietic lineage (Rio et al. EMBO Mol Med 2014 Dew
Thesis Bathrooms 2014). In a similar work done in Fanca-/- mouse cells, we demonstrated the advantages and
limitations of cellular reprogramming techniques for the development of hematopoietic cell therapy protocols
(Navarro et al Stem Cells 2014).

In the field of PKD anemia, genetically edited iPSCs derived from two patients with this deficiency have been
described. The gene modification was performed by homologous recombination enhanced by TALE nucleases
(Thesis Zita Garate 2014). In August 2014 one of our lentiviral vectors was designated as a new orphan drug for
the treatment of PKD (EU / 3/14/1130).

In 2014 it has been possible to complete the development of four lentiviral vectors candidates for the treatment
of leukocyte adhesion deficiency type I. These vectors have been tested in vitro and in vivo, using different
models of the disease, and have proved to be effective to correct the disease phenotype in both human and
mouse cells (Leon et al. Stem Cells 2014).

Institution: Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas (CIEMAT)
Contact: CIEMAT - Avenida Complutense, 40. 28040 Madrid
Phone: (+34) 91 346 65 18 - Website: http://www.ciemat.es
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Group U711
Programme: Genetic Medicine

Lead Researcher: Carracedo, Angel

Group Members

Brea Fernandez, Alejandro José | Cruz Guerrero, Raquel | Santamarifia Pena, Marta

Alvarez Fernandez, Vanesa | Amigo Lechuga, Jorge | Barros Angueira, Francisco |
Blanco Arias, Patricia | Blanco Pérez, Ana | Camifia Tato, Montserrat | Fachal Vilar, Laura | Fernandez Prieto,
Montserrat | Quintans Castro, Beatriz | Ruiz Ponte, Clara | Sobrido Goémez, Maria Jesus | Vega Gliemmo,
Ana Paula

Main lines of research

Genetics of neurological and neuromuscular diseases.

Genetics of hereditary colorectal cancer.

Genetics of hereditary breast and ovarian cancer.

Pharmacogenetics: Adverse drug reactions.

Genetics of ocular diseases.

Genetics of cardiovascular diseases.

Genetics of serious microorganism-host interactions.

Characterization of new genes, mutations and genotype-phenotype relation in ataxias and hereditary
spastic paraplegias.

Bioinformatic tools for genetic databases.

Integration of genetic and environmental data in models of RD etiology by means of geographic in-
formation systems (ecogeographic genetic epidemiology). Analysis of spatial patterns of rare diseases.
Neurocognitive aspects in rare genetic diseases genetic: Williams syndrome and Smith-Magenis syn-
drome.
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Most relevant scientific articles

e Dt Ruseis S, He X, Gowbeera AP, PouLtney CS, SamocHa K, Cicek AE, Kou Y, Liu L, FrRomErR M, WALKER S, SINGH
T, Kier L, Kosmicki J, SHiH-CHen F, Ateksic B et al. Synaptic, transcriptional and chromatin genes disrupted
in autism. Nature; 2014 Nov 13. 515(7526):209-15;

e ArkING DE, Puur SL, Crotmi L, vaN DER HARsST P, Munroe PB, Koopmann TT, SotoobeHNia N, Rossin EJ, MorLey M,
Wana X, Jornson AD, Lunosy A, Gubslartsson DF, Noseworthy PA, EnceLsHeiv M, et al. Genetic association
study of QT interval highlights role for calcium signaling pathways in myocardial repolarization.. Nat
Genet; 2014 Aug. 46(8):826-36;

* FacHAL L, Gomez-Caamario A, BARNETT GC, PeLeTeiro P, CarBALLO AM, CaLvo-CRrespo P, Kerns SL, SANCHEZ-GAR-
cia M, Loeato-Busto R, DoruinG L, ELuoTt RM, et al. A three-stage genome-wide association study iden-
tifies a susceptibility locus for late radiotherapy toxicity at 2g24.1. Nat Genet; 2014 Aug. 46(8):891-4;

e RosmARIN D, PaLtes C, PagNamenTa A, Kaur K, Pra G, Martin M, DominGo E, Jones A, HowarTH K, FREEMAN-
Mits L, JomnsTonE E, WanG H, Love S, Scupper C, Julier P, et al. A candidate gene study of capecitabine-
related toxicity in colorectal cancer identifies new toxicity variants at DPYD and a putative role for
ENOSF1 rather than TYMS. Gut ;2014 Mar 19.

e KINNERSLEY B, BucH S, CasTeLLVI-BEL S, FARRINGTON SM, ForsTi A, Hampe J, Hemminki K, HorstTra RM, NorTHWOOD
E, PaLLes C, PinHEIRO M, Ruiz-PonTe C, et al.. Re: Role of the oxidative DNA damage repair gene OGG1 in
colorectal tumorigenesis. J Natl Cancer Inst ;May. 106(5):

Highlights

During 2014 we started, a collaboration with Actelion Pharmaceuticals to develope an specific line for the study
of Newman Pick type C and led an international consortium on cerebrotendinous xanthomatosis.

In terms of competitive resources, we must highlight that the effort of this year has allowed us to obtain
financing for two H2020 projects, one of them as coordinators.

Regarding the application of knowledge, we have produced two systematic reviews (Primary Familial Brain
Calcification, (MJ Sobrido et al and Spinocerebellar Ataxia Type 36, M Arias et al), collaborated on several reports
and opinions (basically IRDIRC) or consensus documents (Reference for establishing clinical criteria of suspected
CMMR-D. Wimmer et al) and have collaborated with an international consortium in the identification of new
genes for autism. Other findings have been published in A novel stop mutation in the vascular endothelial
growth factor-C gene (VEGFC) results in Milroy-like disease”. (Balboa-Beltran E et al. ] Med Genet) y A three-
stage genome-wide association study identifies a susceptibility locus for late radiotherapy toxicity at 2q24.1".
(Fachal L et al, Nat Genet).

The research group has also implemented a database for historical description of variants sequenced and
elimination of systematic errors and designed a pipeline for NGS analysis for processing raw ultrasequencing
results.

Finally, one member of our group, Dr. Sobrido, has been appointed coordinator of the Study of Ataxia and
degenerative Spastic parapareglias (Spanish Society of Neurology) and has been invited to participate as an
expert in the Scientific Panel of Neurogenetics Subspecialty (European Academy of Neurology).

Institution: Universidad de Santiago de Compostela
Contact: Facultad de Medicina. San Francisco, s/n. 15782 Santiago de Compostela
Tel.: (+34) 981 951 491 - Web: http://www.xenomica.org/
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Group U712 |
Programme: Endocrine Medicine

Lead Researcher: Carrascosa, Antonio

Group Members

STAFF MEMBERS: Fernandez Cancio, Monica

ASSOCIATED MEMBERS: Andaluz Lopez, Pilar | Audi Parera, Laura | Clemente Ledn, Maria | Gussinye Ca-
nadell, Miquel | Toran Fuentes, Nuria | Yeste Fernandez, Diego

Main lines of research

e Genetic regulation of growth in control an delayed growth populations: genes GH1, GHR, GHRHR,
IGF-1, IGF1R, VDR.

* Hormone and growth factor regulation of proliferation and gene expression in growing human car-
tilage.

e Analysis of new genes involved in human sex differentiation: AR, SRD5A2, HSD17B3, CYP17AT1,
CYP19A1, StAR, SF1, MAMLD1, GATA4. Search of new genes.

* Genes involved in congenital isolated glucocorticoid deficiency: genes MC2R, MRAP, StAR, CYPT1A1.

e Epidemiological and genetic factors involved in raquitism. Genes VDR, MC1R, TYR1, TYRP1-1, TYRP1-
2, OCA2-1, OCA2-2, SLC45A2-1, SLC45A2-2, SLC24A5-1, KITLG-1.
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Most relevant scientific articles

o MaLikova J, CamaTts N, FERNANDEZ-CaNcIo M, HeatH K, GonzaLez |, Caimari M, peL Campo M, Alsisu M, KoLouskova S, Aubi
L, Flock CE. Human NR5A1/SF-1 mutations show decreased activity on BDNF (brain-derived neurotrophic fac-
tor), an important regulator of energy balance: testing impact of novel SF-1 mutations beyond steroidogenesis.
PLoS One. 2014 Aug 14;9(8):e104838. doi: 10.1371/journal.pone.0104838. eCollection 2014. PubMed PMID:
25122490; PubMed Central PMCID: PMC4133263.

o Akcay T, Fernanpez-Cancio M, Turan' S, GUrRaN T, Aupr L, Bereker A. AR and SRD5A2 gene mutations in a series of 51
Turkish 46,XY DSD children with a clinical diagnosis of androgen insensitivity. Andrology. 2014 Jul;2(4):572-8.
doi: 10.1111/.2047-2927.2014.00215.x. Epub 2014 Apr 16. PubMed PMID: 24737579.

e Cox K, Bryce J, JianG J, Robie M, SINNOTT R, AtkHawarl M, ArLt W, Aupr L, Batsamo A, Bertetont S, Coots M, DARENDELILER
F, Drop S, Ertamii M, Guran T, et al. Novel associations in disorders of sex development: findings from the I-DSD
Registry. J Clin Endocrinol Metab. 2014 Feb;99(2):E348-55. doi: 10.1210/jc.2013-2918. Epub 2013 Dec 3. Pub-
Med PMID: 24302751; PubMed Central PMCID: PMC3955252.

e GIMENO A, Garcia-GimeEnez JL, Aupi L, Toran N, Anpatuz P, Dasi F, Via J, Pataroo FV. Decreased cell proliferation and
higher oxidative stress in fibroblasts from Down Syndrome fetuses. Preliminary study. Biochim Biophys Acta.
2014 Jan;1842(1):116-25. doi: 10.1016/j.bbadis.2013.10.014. Epub 2013 Oct 31. PubMed PMID: 24184606.

o Camats N, Panpey AV, FernAnDez-Cancio M, Fernanpez JM, Orteca AM, UbHane S, Anpatuz P, Auoi L, Flick CE. STAR
splicing mutations cause the severe phenotype of lipoid congenital adrenal hyperplasia: insights from a no-
vel splice mutation and review of reported cases. Clin Endocrinol (Oxf). 2014 Feb;80(2):191-9. doi: 10.1111/
cen.12293. Epub 2013 Aug 17. Review. PubMed PMID: 23859637.Casteras A, KraTzscH J, FERRANDEZ A, ZaFON C,
Carrascosa A, Mesa J. Clinical challenges in the management of isolated GH deficiency type IA in adulthood. En-
docrinol Diabetes Metab Case Rep. 2014;2014:130057. doi: 10.1530/EDM-13-0057. Epub 2014 Feb 1. PubMed
PMID: 24683479; PubMed Central PMCID: PMC3965272.

Highlights
Translational activities: Specialized paediatric endocrinology consultations on skeletal growth, disorders of sex
development (DSD), familial glucocorticoid deficiency and factors predisposing to rickets.
Vall d'Hebron Institut de Recerca (VHIR) Biobank: paediatric endocrinology colection.

Colaborations: Spanish Societies (SEEP, SEEN and SEQC), European Society (ESPE) for clinical, biochemical and
genetic Guidance and Recommendations.

Reference Centre for Congenital Hypothyroidism Diagnosis and Therapy.
Catalan Advisory Commission for GH therapy.
European Project COST BM1303 for DSD international studies.
Transfer activities: auxological growth data informatization (Auxolog Programme).
Databases: 1) DSD in the ISCIII, coordinated by the Group; 2) International DSD Registry.
CIBERER Activities: Orphanet advisory for paediatric endocrinology. CIBER advisory for paediatric endocrinology.

Colaboration with paediatric groups in our hospital (neumology, neurology and metabolic diseases, clinical ge-
netics and immunodeficiencies.

Institution: Fundacion Hospital Universitario Vall D’hebron - Institut de Recerca (VHIR)
Contact: Hospital Valle Hebrén - Passeig Vall D'hebron, 119-129. 08035 Barcelona
Tel.: (+34) 93 489 30 64 /93 489 40 30 (Dra. Audi)
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Programme: Mitochondrial and Neuromuscular Medicine
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Lead Researcher: Cuezva, José M.

Group Members

Nunez de Arenas Flores, Cristina | Sanchez Arago, Maria
Cueva Martin, M* del Carmen

Formentini, Laura | Garcia Bermudez, Javier | Martinez Jover, Estefania | Martinez
Reyes, Inmaculada | Santacatterina, Fulvio

Main lines of research

Alterations of biogenesis and/or mitochondrial functions in human pathology due to genetic or epi-
genetic causes.

Biosynthesis, assembling and degradation of the mitochondrial oxidative phosphorylation Complex V.
Identification and functional characterization of the mRNA binding proteins from the beta-F1-ATPasa
subunit.

Development of cellular and mouse models of disease with alterations in mitochondrial oxidative
phosphorylation.

Development of proteomic platforms for the identification of molecular markers of diagnosis on rare
diseases related to energy metabolism.

Protein expression and development of monoclonal antibodies against mitochondrial proteins and
energy metabolism to be used in mitochondrial pathologies diagnostic kits.
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Most relevant scientific articles

* SANCHEZ-ARAGO M, GARCIA-BerMUDEZ J, MaRTINEZ-REYES |, SanTAcaTTERINA F, Cuezva JM. Degradation of IF1 controls
energy metabolism during osteogenic differentiation of stem cells. EMBO Rep. 2013;14(7):638-44.

® SANCHEZ-ARAGO M, Formentini L, Cuezva JM. Mitochondria-mediated energy adaption in cancer: the H(+)-ATP
synthase-geared switch of metabolism in human tumors. Antioxid Redox Signal. 2013;19(3):285-98.

* MarTiNez-Reves |, Cuezva JM. The H(+)-ATP synthase: a gate to ROS-mediated cell death or cell survival. Biochim
Biophys Acta. 2014;1837(7)

o ForMENTINI L, Pereira MP, SancHez-Cenizo L, SANTACATTERINA F, Lucas JJ, Navarro C, et al. In vivo inhibition of the
mitochondrial H+-ATP synthase in neurons promotes metabolic preconditioning. Embo J. 2014;33(7):762-78.

® SANTACATTERINA F, CHaMORRO M, pE ARenAs CN, Navarro C, MarTiN MA, Cuezva JM, SANCHEZ-ARAGO M. Quantitative
analysis of proteins of metabolism by reverse phase protein microarrays identifies potential biomarkers of rare
neuromuscular diseases. J Transl Med. 2015;13:424.

Highlights

PROJECTS

e Reference: S2010/BMD-2402. Title: La mitocondria y su implicacién en patologia humana. Budget: 795.800€.
2012-2015. PI: José M. Cuezva Marcos. ® Reference: 13-713/438.00. Title: Traslational Research, experimental
Medicine and Therapeutics on Charcot-Marie-Tooth disease (TREAT-CMT). International Rare Diseases Research
Consortium (IRDIRC). Budget: 3.084.664€. 2012-2016. Co-Pl: José M. Cuezva Marcos. ® Reference: SAF2013-
41945-R. Title: La mitocondria y su disfuncion en patologia: papel de IF1. Budget: 335000€. 2014-2016. PI: José
M. Cuezva Marcos. ® Reference: Fundacion Ramén Areces. Title: Funcién oncogénica de IF1, el inhibidor de la
H+ATP sintasa de la mitocondria. Budget: 125760€. 2015-2017. PI. José M. Cuezva Marcos.

PATENTS

e |Inventors: Fulvio Santacatterina, Maria Sdnchez-Aragé and José M. Cuezva. Title: “Un proceso y kit para el d|ag-
nostico diferencial de una enfermedad que cursa con afectacion muscular”. Application number: 201230771.
Publication number: ES2432653. Country: Spain. Publication date: 23/05/2012. Applicants: Universidad Au-
ténoma de Madrid-CIBERER. ® BRAND REGISTRY NUMBER: PROTEOmAb. Owner: Universidad Auténoma de
Madrid. Brand number: 3.055.803. Application date: 12/12/2012. Authorization date: 14/03/2013. e The lab
has developed PROTEOmAD Platform, focused on the identification and quantification of new disease molecular
markers and/or therapy response. Based on “Reverse Phase Protein Microarray” technology. Analysis of 1.000
different biopsies, that provides correlations with clinical and treatment response parameters. (i) “Translation of
Energy Metabolism” group in Cancer field of the Instituto de Investigacién Hospital 12 de Octubre (i+12) (ii) We
belong to MITOLAB Consortium, Comunidad de Madrid. J.M. Cuezva is the Coordinator.

ABSTRACT OF SELECTED PUBLICATIONS

* \We have demonstrate that the ATPase Inhibitory Factor 1 (IF1) is a potential therapeutic target in muscular mi-
tochondriopathies (J Trans Med, 2015). In a transgenic mouse model the expression of IF1 in neurons inhibits
oxidative phosphorylation and regulates the activity of aerobic glycolysis. Our findings provide the first demons-
tration that links the inhibition of the H+-ATP synthase with protection from neuronal damage in vivo. In the
liver mouse model, we demonstrate in vivo that a metabolic phenotype with a restrained OXPHQOS is prone to
the development of cancer (Hepathology, 2014, submitted).

Institution: Universidad Auténoma de Madrid

Contact: Centro de Biologia Molecular Severo Ochoa. Nicolas Cabrera, 1

Campus de Cantoblanco UAM, 28049 Madrid - Phone: (+34) 91 196 46 18 /91 196 46 48

E.mail: jmcuezva@cbm.csic.es
http://www.cbm.uam.es/mkfactory.esdomain/webs/CBMSO/plt_LineasInvestigacion.aspx?ldObjeto=7
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Group U714 i
Programme: Hereditary Cancer and Related Syndromes

Lead Researcher: Del Rio Nechaevsky, Marcela

Group Members

STAFF MEMBERS: Escamez Toledano, Maria José | Gémez Llames, Sara Maria

ASSOCIATED MEMBERS: Carretero Trillo, Marta | Duarte Gonzalez, Blanca | Garcia Diez, Marta | Guerrero
Aspizua, Sara | Holguin Fernandez, Almudena | lllera Esteban, Nuria | Larcher Laguzzi, Fernando | Meana
Infiesta, Alvaro | Murillas Angoiti, Rodolfo | Retamosa Cervantes, Maria Luisa | Zapatero Solana, Elisabet

Main lines of research

» Design and development of new therapeutic tools for rare skin diseases based on cell and gene the-
rapy.
e Adult epidermal stem cell biology and its use in regenerative medicine.

e Cutaneous regeneration: study of the molecular mechanisms involved in wound repair and identifica-
tion of new therapeutic targets.

e Study of the molecular basis of inherited ampollous diseases: Epidermolisis Bullosa and Kindler sin-
drome.

* Development of humanized animal models of rare skin diseases.
* Bone regeneration through tissue engineering.

90 CIBERER » Annual report 2014



Ciberer

Most relevant scientific articles

® ZAPATERO-SOLANA E, GARCIA-GIMENEZ J, GUERRERO-ASPizUA S, Garcia M, ToLL A, BaseLca E, DUrRAN-MoRENO M,
et al. Oxidative stress and mitochondrial dysfunction in Kindler syndrome. Orphanet J Rare Dis. 2014
Dec 21;9(1):211.

* DuarTe B, MiseLul F, MuriLLas R, Espinosa-Hevia L, Cicubosa JC, ReccHia A, et al. Long-term skin regeneration
from a gene-targeted human epidermal stem cell clone. Mol Ther. 2014 Nov;22(11):1878-80.

* Kirirsi D, Garcia M, Branper R, Has C, Meuer R, Escamez MJ, et al. Mechanisms of natural gene therapy in
dystrophic epidermolysis bullosa. J Invest Dermatol. 2014 Aug;134(8):2097-104.

* Puic-BuriLLe JA, EscAmez MJ, Garcia-GArciA F, TeLL-MaRTI G, FaBra A, MARTINEZ-SANTAMARIA L, et al. Captu-
ring the biological impact of CDKN2A and MC1R genes as an early predisposing event in melanoma
and non melanoma skin cancer. Oncotarget. 2014 Mar 30;5(6):1439-51.

® GosTYNsKI A, Liamves S, GArcia M, Escamvez MJ, MAarTINEZ-SANTAMARIA L, NuenHuis M, et al. Long-term survival
of type XVII collagen revertant cells in an animal model of revertant cell therapy. J Invest Dermatol.
2014 Feb;134(2):571-4.

Highlights

¢ Orphan drug designation: “Allogeneic adipose-derived adult mesenchymal stem cells contained in
a fibrin-based bioengineered dermis” (EU/3/14/1407). Indication: Treatment of epidermolysis bullosa.
EMEA: EMA/OD/197/14

e Catedra de Investigacidon in Regenerative Medicine and Tissue Engineering with the IIS-Fundacién
Jiménez Diaz to enhance translational research on rare diseases.

e Research projects granted: project SAF2013-43475-R (Pl: M. Del Rio), clinical research project
ICC114/032 (led by MJ. Escamez) y project IP14/00931 (led byF. Larcher).

e Clinical trials: - Start-up of phase I/l clinical trial at the Hospital La Paz in Madrid that consist on the
use of mesenchymal stem cells for the treatment of mucosal fragility in patients with epidermolysis
bullosa - Recruitment of patients in the European project GENEGRAFT (“Phase I/ll ex vivo gene thera-
py clinical trial for recessive dystrophic epidermolysis bullosa using skin equivalent grafts genetically
corrected with a COL7A1-encoding SIN retroviral vector”) - Proposed clinical trial for lamellar ichth-
yosis that has been submitted and selected for the “2nd Stage” in the H2020 program, topic: PHC-
14-2015: “New therapies for rare diseases”. This proposal involves basic and clinical groups and the
company Pierre Fabre (France).

e 3 ACCI projects (CIBERER) in which our unit collaborate with other CIBERER units (u701, u715, u726
and u733)

e Transfer of research to the industry: generation of a spin-off, license of 2 patents, know-how
transfer of the orphan drug EU/3/14/1407 to the GMP facility of the Hospital Nifio Jesus.

¢ Organization of seminars and conferences:

- "Il International Day of Xeroderma Pigmentosum and other DNA repair and premature aging disea-
ses”, held at the Fundacion Jiménez Diaz (10/12/2014). Event cofinancied by CIBERER.

- Sponsorship (in 2014) by the Ramén Areces Foundation for the symposium: “Rare Diseases: breaking
paradigms”, that we are organizing nowadays.

Institution: Centro de Investigaciones Energéticas, Medioambientales y Tecnoldgicas (CIEMAT)
Contact: Centro de Investigaciones Energéticas, Medioambientales y Tecnolégicas (CIEMAT).
Avda. Complutense, 40. Edificio 70A, 28040 MADRID - Phone: (+34) 91 624 82 10
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Group U715
Programme: Genetic Medicine

Lead Researcher: Dopazo, Joaquin

Group Members

STAFF MEMBERS: Aleman Ramos, Alejandro | Salavert Torres, Francisco

ASSOCIATED MEMBERS: Conesa Cegarra, Ana Victoria | Garcia Garcia, Francisco | Montaner Gonzalez,
David | Tarraga Giménez, Joaquin

Main lines of research

e Transcriptomics: Microarrays and ultra-sequencing data analysis.
* Genotyping (GWAS) from both microarrays and ultra-sequencing.

 Functional analysis of data from genomic experiments from the systems biology perspective. Use of
non structured functional modules such as Gene Ontology (GO) and structured such as pathways,
protein interaction networks or transcriptional networks.

* Development of software for the analysis and integration of genomic data. Projects Babelomics
(http://www.babelomics.org), BiERapp (http://bierapp.babelomics.org), TEAM (http://team.babelo-
mics.org) and the database of Spanish variability.

e Systems biology approach to the study of rare diseases.

e Analysis and use of different ultra-sequencing data. In addittion to transcriptomics (RNA-seq) and
variation analysis, Chip-seq, copy number variation (CNV) and other chromosome alterations (translo-
cations, inversions...) are studied.
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Most relevant scientific articles

e ALEmMAN A, Garcia-Garcia F, Satavert F, Mepina |, Dopazo J. 2014 A web-based interactive framework to
assist in the prioritization of disease candidate genes in whole-exome sequencing studies. Nucleic
Acids Res. 42:\W88-W93.

° ALEMAN A, Garcia-GARrcia F, Mepina |, Dopazo J. 2014 A web tool for the design and management of
panels of genes for targeted enrichment and massive sequencing for clinical applications.” Nucleic
Acids Res. 42:W83-W87

e GARCIA-ALONSO L, JimENEZ-ALmazAN J, CarRBONELL-CABALLERO J, VELA-Boza A, SanTovo-Lopez J, AnTiNoLo G, Do-
pazo J. 2014 The role of the interactome in the maintenance of deleterious variability in human popu-
lations. Mol. Syst. Biol. 10(9):752

e SeasTIAN-LEON P, ViDaL E, MiNGUEz P, Conesa A, Tarazona S, Amapoz A, ArRMERO C, SALAVERT F, Vipal-Puig A,
MonTaner D, Dorazo J. 2014 Understanding disease mechanisms with models of signaling pathway
activities.” BMC Syst Biol. 8(1):121

® Su Z, Lasas PP, ....DorAz0, J..., et al. 2014 A comprehensive assessment of RNA-seq accuracy, repro-
ducibility and information content by the Sequencing Quality Control Consortium. Nat. Biotechnol.
32:903-914.

Highlights

During 2014 the group has had an intense activity in two fronts. On one hand, the group has continued
providing support to the collaborative intra-CIBERER programme for rare disease patients sequencing.
Only in this year 212 exomes from 131 families have been analysed. The analysis has resulted in 9
publications (out of a total of 24 already produced in this collaborative programme).

On the other hand, software specifically oriented to the analysis of genomic data in the context of
rare diseases has been developed. The BiERapp program (http://bierapp.babelomics.org), for disease
candidate gene prioritization, has been released. BiERapp has been used in the above mentioned
collaborative programme as well as in other projects. The TEAM (http://team.babelomics.org) application
for the management of panels of genes for diagnostic by targeted enrichment sequencing has also been
delivered. Finally, we have worked on the set up of a database of variability of Spanish population.
The database is crucial for the discovery of new disease genes as well as for diagnostic by targeted
resequencing.

Institution: Fundacién Centro de Investigacion Principe Felipe
Contact: Centro de Invest. Principe Felipe - ¢/ Eduardo Primo Yufera, 3. 46012, Valencia
E.mail: jdopazo@cipf.es - Website: http:/bioinfo.cipf.es/
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Programme: Paediatric and Developmental Medicine
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Lead Researcher: Fillat, Cristina

Group Members

Luna Cornado, Jerénimo | Rozen, Esteban Javier

Arato Arato, Krisztina | Arbones de Rafael, Maria Lourdes | Balducci, Elisa | Bofill
de Ros, Xavier | De la Luna Gargantilla, Susana | Di Vona, Chiara | Dierssen Sotos, Maria del Mar | José
Segarra-Martinez, Ana Isabel | Martinez de Lagran Cabredo, Marfa | Najas Sales, Sonia | Raya Vaquera, Alicia
| Sobrevals Sobrevals, Luciano Matias

Main lines of research

Gene therapy.

Characterization of factors associated with familial pancreatic cancer.
Mouse models for neuropsychiatric disorders.

Neurodegeneration.

Mental retardation.

Molecular and cellular basis of chromosome 21 aneuploidies.
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Most relevant scientific articles

* DYRK1TA promotes dopaminergic neuron survival in the developing brain and in a mouse model of
Parkinson’s disease. BaraLLosre MJ, Perier C, Bove J, Lacuna A, Detasar JM, Vita M, Arsones ML. Cell Death
Dis. 2014 Jun 12;5:e1289.

* Epigallocatechin-3-gallate, a DYRKTA inhibitor, rescues cognitive deficits in Down syndrome mouse
models and in humans. Dt ta Torre R, De Sota S, Pons M, DucHon A, be Lagran MM, Farre M, Fito M,
Beneiam B, LanGoHr K, RopriGuez J, Puiabas M, Bizot JC, Cuenca A, JANEL N, CaTuara S, Covas M, BLenauT H,
Herault Y, DeLasar JM, Dierssen M. Mol Nutr Food Res. 2014 Feb;58(2):278-88.

* The role of nicotinic receptors in shaping and functioning of the glutamatergic system: a window into
cognitive pathology. Motas S, Dierssen M. Neurosci Biobehav Rev. 2014 Oct;46 Pt 2:315-25.

* A genetic fiber modification to achieve matrix-metalloprotease-activated infectivity of oncolytic ade-
novirus. Jost A, Rovira-Ricau M, Luna J, GimENEZ-ALEIANDRE M, VaQuERO E, GARCia DE LA TORRE B, AnDReu D,
ALemany R, Fiear C. J Control Release. 2014 Oct 28;192:148-56.

* miR-148a- and miR-216a-regulated oncolytic adenoviruses targeting pancreatic tumors attenuate tis-
sue damage without perturbation of miRNA activity. BoriLi-De Ros X, GironeLLa M, Fileat C. Mol Ther.
2014 Sep;22(9):1665-77.

Highlights

The team focuses its research in the study of the molecular basis, the pathophysiological mechanisms
and therapeutic research of genetic and developmental disorders affecting the central nervous system.
Of special interest are the set of rare diseases that present with intellectual disabilities and in particular,
those associated with total / partial trisomy of chromosome 21 (HSA21) responsible for Down syndrome
(DS) and monosomy of this chromosome such as the “autosomal dominant Mental retardation-7"
(MRD7; OMIM # 614104), resulting from heterozygous mutations in the HSA21 gene DYRKTA. In
addition, the group develops therapeutic strategies against rare tumors.

In 2014 main contributions have demonstrated that DYRK 1A kinase promotes the survival of dopaminergic
neurons in the developing brain. In addition we have shown that DYRK1A attenuates neuronal death,
under induced neuronal toxicity in a mouse model of Parkinson’s disease.

We also note the publication of the first data derived from clinical trial (NCT01699711) in collaboration
with the IMIM-Hospital del Mar on the “use of epigallocatechin gallate (EGCG) to modulate DYRKTA
and APP and assess their impact on cognitive performance in patients with Down syndrome. “ This pilot
study suggests that treatment with EGCG bring benefits in memory processes and the quality of life of
people with DS.

Regarding the development of new therapies for the treatment of rare tumors we have advanced in
the design and preclinical studies of gene virotherapy by developing oncolytic adenovirus with high
selectivity and potency against pancreatic tumors, leading to a patent application, currently in PCT
phase.

It should be noted the active contribution of the group to SEFALER unit with the performance of behavioral
phenotyping in mouse models of rare diseases in collaboration with diverse groups of CIBERER.

Institution: Instituto de Investigaciones Biomédicas August Pi i Sunyer
Contact: Instituto de Investigaciones Biomédicas August Pi i Sunyer (IDIBAPS)
Rosselld, 149-153. 08036 Barcelona - Phone: (+34) 93 227 54 00 Ext. 4579
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Group U717
Programme: Mitochondrial and Neuromuscular Medicine

Lead Researcher: Garesse, Rafael

Group Members

STAFF MEMBERS: Gallardo Pérez, Maria Esther
ASSOCIATED MEMBERS: Bornstein Sanchez, Belen | Fernandez Moreno, Miguel Angel | Galera Monge,
Teresa

Main lines of research

e |dentification and characterization of new proteins involved in the regulation of the OXPHOS system.

e Functional analysis by means of transmitochondrial cybrids of mutations identified in the mitochon-
drial genome associated with LHON and neurosensorial deafness.

* Molecular characterization of patients with intergenomic communication defects.

* Mitochondrial diseases with predominant phenotypic expression in cardiac muscle: Molecular cha-
racterization and analysis by means of transmitochondrial cybrids of new mutations identified in the
mitochondrial genome.

* Development of animal models of mitochondrial diseases in Drosophila melanogaster.

» Generation of iPS cells harboring mutations in structural and regulator genes of the OXPHOS function.
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Most relevant scientific articles

o Zamerano A, GARCIA-Carrizo V, GaLLARDO ME, VitLamuera R, Gomez-Ferreria MA, Pascual A et al., The thyroid
hormone receptor B induces DNA damage and premature senescence. J Cell Biol. 2014; 204(1):129-46.

* GONzALEZ-VIOQUE E, BORNSTEIN B, GALLARDO ME, FernANDEZ-MoRreno MA, Garesse R. The pathogenicity scoring
system for mitochondrial tRNA mutations revisited. Mol Genet Genomic Med. 2014; 2(2):107-14.

® GaLLEGO-DeLgapo M, Coso-Marcos M, BornsTEIN B, HERNANDEZ-LAIN A, ALonso-PuLpoN L, Garcia-Pavia P. Mi-
tochondrial Cardiomyopathies Associated With the m.3243A>G Mutation in the MT-TL1 Gene: Two
Sides of the Same Coin. Rev Esp Cardiol (Engl Ed). 2014; Epub ahead of print].

o ZnBALZA R, NURMINEN A, KaGUNI LS, Garesst R, GatLaroo ME, BornsTein B. Co-occurrence of four nucleotide
changes associated with an adult mitochondrial ataxia phenotype. BMC Res Notes. 2014;7:883.

 EcHevarria L, CLemenTe P, HERNANDEZ-SIERRA R, GALLARDO ME, FernANDEZ-MoORENO MA, Garesse R. Glutamyl-
tRNAGIn amidotransferase is essential for mammalian mitochondrial translation in vivo. Biochem J.
2014; 460(1):91-101.

Highlights

During 2014, the unit U717 has been funded by three different projects: one provided by the ISCIII
(P113/00556), one by the CAM (52010/BMD-2402) and other by the FMM (FMM2011-0060). Our work
has been focused on different aspects of the mitochondrial physiopathology. Among them: 1) The
biochemical characterization of transmitochondrial cybrids from patients with several mitochondrial
diseases. 2) Molecular and functional characterization of mutations in the mitochondrial and nuclear
genome in patients with mitochondrial cardiomyopathy. 3) Regarding to the transfer and translational
assistance in our lab and in the Puerta de Hierro Hospital in Madrid, several molecular diagnostic
platforms are being implemented. Among them, platforms for the diagnosis of sarcomeric genes in
cardiomyopathies and for intergenomic communication defects genes, like the POLG gene. For the
diagnosis of this gene we are considered as a reference center. Besides, in collaboration with other
CIBERER units we have participated in a) the elaboration of a normalized method for the quantification
of the mtDNA and b) for the standardization of clinical diagnosis of human mitochondrial respiratory
chain defects. Both methods are being used now for the molecular diagnosis of mitochondrial disorders.
4) ldentification and characterization of new genes involved in the OXPHOS function. Until now, two
genes (GatC and hCOA3) have been identified and characterized. 5) Generation of induced pluripotent
stem cells (iPSCs) like a model for the study of mitochondrial diseases and as an approximation to the
development of therapeutical strategies for these diseases. Up to now, we have generated iPSCs from
patients with Leigh syndrome caused by mutations in the mtDNA, from patients with a plus optic
atrophy and from patients with mutations in the POLG gene. The use of this technology together with
the identification of new OXPHOS genes will be the priority research topics of our lab.

Institution: Universidad Auténoma de Madrid
Contact: Univ. Autbnoma de Madrid. Tels.: Labo: 91 497 54 52 / Fax: 91 585 44 01/ Tf. 91 497 54 52
E.mail: rafael.garesse@uam.es
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Group U718
Programme: Sensorineural Pathology
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Lead Researcher: Gonzalez Duarte, Roser

Group Members

STAFF MEMBERS: Andrés Ventura, Maria Rosa
ASSOCIATED MEMBERS: De Castro Mir6, Marta | Marfany Nadal, Gemma | Sava, Florentina |

Main lines of research

* Study of the genetic and molecular basis for retinal dystrophies.
* Direct mutational analysis of the genes responsible for hereditary retinal dystrophies.

» Construction and optimization of DNA chips for indirect diagnosis of the genes causing hereditary reti-
nal dystrophies in isolated families. Application of the last version of the chip for the genetic diagnosis
for 100 genes of retinal dystrophies.

e Search for new genes causing retinal dystrophies in affected families by means of exome/enrichment
and massive DNA sequencing.

e Functional analysis of CERKL by means of studies in cell lines and of the animal model created by the
team, knockout CERKL-/- mice.
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Most relevant scientific articles

® FATHINAJAFABADI A, PErez-JiveNez E, Riera M, KnecHT E, GonzALez-Duarte R. CERKL, a retinal disease gene
encodes an mRNA-binding protein that localizes in compact and untranslated mRNPs associated with
microtubules. PLoS One 9 (2):e87898.

e pe CasTRO-MIRO M, Pomares E, Lores-Motra L, Tonba R, Dorazo J, Marrany G, Gonzatez-Duarte R. Combined

genetic and high-throughput strategies for molecular diagnosis of inherited retinal dystrophies. PLoS
One 9 (2):e88410.

Highlights

The research activity of the U718 group is focused on the genetic and functional study of the inherited
retinal dystrophies (IRDs), novel gene identification and high-yield genetic diagnosis using costumized
DNA chips, massive exome sequencing (WES) and bioinformatic tools. The functional analysis of CERKL,
a retinitis pigmentosa (RP) causing gene, has revealed that the encoded protein forms ribonucleoprotein
aggregates associated to microtubules in several human cell lines, murine photoreceptors and retinal
ganglion cells. The putative CERKL role on mRNAs transport and protection, previously unreported for
RP genes, opens new scenarios to study the cellular pathways relevant to visual disorders and highlights
novel therapeutic targets. We are studying the functional effects of post-translational modifications of
key transcription factors for photoreceptor development, CRX and NR2E3 among others, which are
frequently associated to severe retinal disorders.

New tools are needed to analyse complex sensorial disorders such as IRDs. To that end, we have designed
and develped an interactive webapp that integrates all the molecular and biochemical data concerning the
non-syndromic Retinitis Pigmentosa genes (62 reported so far). This information underscores previously
unknown nodes and proteins in the metabolic and signalling cellular pathways, which are valuable
clues to identify disease candidates and devise efficient therapies. Furthermore, we have established
organotypic and primary cultures of murine retinal tissue and optimized tissular transient transfection
to further our genetic studies with innovative in vitro and in vivo super resolution imaging approaches.
We are also involved in the construction of two knockout models (Cerkl and Nr2e3) using the CRIPSR/
Cas9 system.

Currently, our research is funded by the SAF2013-49069-C2-1-R (2014-2016) and La Maraté TV3
(2014-2017) agencies. Also, the group was recently awarded as a distinguished research group and is
additionally supported by two private foundations. At present, we have 6 predoctoral students.

Institution: Universidad de Barcelona

Contact: Univ. de Barcelona, Departament de Genética. Facultat de Biologia.

Edifici Prevosti, 2a pl.. Avda. Diagonal, 643. 08028 Barcelona - Tel.: (+34) 93 402 10 34 /93 403 55 29
E.mail: rgonzalez@ub.edu - Website: http://www.ub.edu/genetica’lhumanaen/gonzalez.htm
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Group U719
Programme: Paediatric and Developmental Medicine
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Lead Researcher: Gratacos, Eduard

Group Members

STAFF MEMBERS: Acosta Rojas, Emilia R. | Demicheva, Elena | Rodriguez Sureda, Victor Manuel

ASSOCIATED MEMBERS: Borrel Vilaseca, Antoni | Cararach Ramoneda, Vicente | Casals Font, Elena | Cobo
Cobo, Teresa | Crispi Brillas, Fatima | Dominguez Luengo, Maria del Carmen | Eixarch Roca, Elisenda | Figue-
ras Retuerta, Francesc | Martinez Crespo, José Maria | Palacio Riera, Monserrat | Puerto Navarro, Bienvenido
| Sanz Cortes, Magdalena

Main lines of research

e Fetal and perinatal neurological damage.
* Diseases of placental origin and fetal programming of post-natal cardiac dysfunction.

* Highly complex fetal surgery: complications of monochorial twin pregnancy and congenital diaphrag-
matic hernia.

* Prenatal diagnosis of genetic and chromosomal abnormalities.
* Inherited metabolic diseases (IMD)

e Oxidative stress, antioxidant potential and premature cellular senescence in Down syndrome and
Cockayne syndrome.

e Research on the pathogenic mechanisms of lysosomal disease.

Most relevant scientific articles

e BatalLle D, Muroz-MoreNo E, ARBAT-PLANA A, ILLA M, FiGueras F, EixarcH E, GraTacos E. Long-term reorgani-
zation of structural brain networks in a rabbit model of intrauterine growth restriction. Neuroimage.
2014 Jun 2;100:24-38.

e Crispl F, Bunens B, SepuLvepa-Swatson E, Cruz-Lemint M, Rosas-BENAVENTE J, GONzALEZ-TENDERO A, GARCIA-PosADA
R, RopriGuez-Lorez M, DemicHeva E, Sitges M, GraTacos E. Post-Systolic Shortening by Myocardial Defor-
mation Imaging as a Sign of Cardiac Adaptation to Pressure Overload in Fetal Growth Restriction. Circ
Cardiovasc Imaging. 2014 Jun 13;7(5):781-7.
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e GarRciA-CanapiLLa P, Rupenick PA, Crisei F, Cruz-Lemint M, Patau G, Camara O, Gratacos E, Bunens B. A
Computational Model of the Fetal Circulation to Quantify Blood Redistribution in Intrauterine Growth
Restriction. PLoS Comput Biol. 2014 Jun;10(6):e1003667.

e Cruz-Lemint M, Crispl F, VALENZUELA-ALCARAZ B, Ficueras F, Gomez O, Sitces M, Bunens B, Gratacos E. A fetal
cardiovascular score to predict infant hypertension and arterial remodeling in intrauterine growth
restriction. Am J Obstet Gynecol. 2014 Dec 22;210(6):552.e1-552.e22.

e Sanz-CorTes M, Ecara-UacriNovic G, Zupan R, Ficueras F, GraTacos E. Brainstem and cerebellar differences

and their association with neurobehavior in term small-for-gestational-age fetuses assessed by fetal
MRI. Am J Obstet Gynecol. 2014 Dec 4;210(5):452.e1-8.

Highlights

Unit 719 combines an interdisciplinary team of clinical, basic and technological researchers. It is one of the
few groups in Spain specialized in Fetal Medicine, studying fetal disorders and pregnancy complications
that are mainly classified as rare diseases. Our research aims to (1) pathophysiological mechanisms and
fetal programming, (2) biochemical and imaging biomarkers, (3) development of therapies.

Some of our major scientific and translational milestones achieved in 2014 include:

e |dentification and diagnosis of pregnancy complications: set of criteria to improve the management of
fetal diseases with prenatal brain damage implications.

e Perinatal brain damage biomarkers: characterization of the effects of preeclampsia and congenital
heart disease with MR diffusion-tractography and computer analysis of cortical development.

e Fetal Cardiology: new methods for the study of fetal cardiac function.

e Coordination of an international multicentre study to assess the prediction of neonatal respiratory
distress syndrome by non-invasive ultrasound.

e Consolidation of the first fetal neurology unit, with application of new biomarkers and screening
protocols of fetal CNS.

e Clinical calculators that integrate the management of various rare diseases are available on the web,
in addition to all our clinical protocols, most of them on rare diseases.

e First unit on fetal cardiac function in Spain, which uses our algorithms for predicting prognosis in
congenital heart disease.

e Development of a new predictive algorithm for preeclampsia, patented in collaboration with industry
(Siemens Healthcare).

e Collaboration with Perkin Elmer for the development of new set of biomarkers for predicting growth
restriction and preeclampsia in the third trimester of pregnancy.

e New quantitative image analysis method for predicting neonatal respiratory distress risk. In collabora-
tion with our spin-off TMB, both the patent and the product (Quantus FML) are in the market since
2014.

Institution: Hospital Clinico y Provincial de Barcelona

Contact: Servicio de Medicina Materno Fetal. Instituto de Investigaciones Biomédicas August Pi i Sunyer
(IDIBAPS), Corporacié Sanitaria Clinic - C/ Sabino de Arana, 1. 08028 Barcelona

Phone: (+34) 93 227 93 33 - E.mail: gratacos@clinic.ub.es
http://www.ciberer.es/index.php?option=com_wrapper&ltemid=120&lang=spanish
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Group U720
Programme: Inherited Metabolic Medicine

Lead Researcher: Grinberg, Daniel

Group Members

STAFF MEMBERS: Cozar Morillo, Ménica | Fernandez Castillo, Noelia | Urreizti Frexedas, Roser

ASSOCIATED MEMBERS: Balcells Comas, Susana | Carrefio, Oriel | Cormand Rifa, Bru | Gdmez Grau, Marta
| Rodriguez Pascau, Laura | Sdnchez Olle, Gessami | Sarrion Pérez-Caballero, Patricia | Serra Vinardell, Jenny
| Sintas Vives, Celia | Torrico Avilés, Barbara | Vilageliu Arques, Lluisa

Main lines of research

e Study of the genetic and molecular basis of lysosomal diseases.

e Study of the genetic and molecular basis of the Costello syndrome.

* Homocysteine and pathology.

* Genetic basis of bone pathologies.

* Genetic basis of neurologic diseases.

 Genetic study of hereditary multiple hereditary multiple exostoses.

e |dentification of the gene responsible for Opitz C syndrome by whole exome sequencing.

102 CIBERER » Annual report 2014



Ciberer

Most relevant scientific articles

* Genetic analysis of high bone mass cases from the BARCOS cohort of Spanish postmenopausal wo-
men. SARRION P, MEeLusovsky L, Urreizti R, Civit S, CoLs N, Garcia-GIRaLT N, Yoskovitz G, ARANGUREN A, Ma-
Lour J, Di GreGorio S, Rio LD, GuUerrl R, Nocuts X, Diez-Perez A, GriNserG D, BaLceLts S. PLoS One. 2014;
9(4):e94607.

e Toma C, Torrico B, Hervas A, VaLbes-Mas R, TrisTAN-NoGUERO A, PabitLo V, MaRISTANY M, SALGabo M, ARENAS
C, PuenTE XS, Baves M, CormanD B. Exome sequencing in multiplex autism families suggests a major role
for heterozygous truncating mutations. Mol Psychiatry. 2014; 19(7):784-90.

» Genetic variation associated with euphorigenic effects of d-amphetamine is associated with diminis-
hed risk for schizophrenia and attention deficit hyperactivity disorder. HART AB, GAamAZzON ER, ENGELHARDT
BE, SkiAr P, KaHLER AK, Huttman CM, Sutuivan PF, Neate BM, FARAONE SV; PsycHIATRIC GENomICS CONSORTIUM:
ADHD Suscroup, b Wit H, Cox NJ, Patmer AA. Proc Natl Acad Sci U S A. 2014; 111(16):5968-73.

» Cholesterol regulates Syntaxin 6 trafficking at trans-Golgi network endosomal boundaries. ReverTer
M, Rentero C, GARcIA-MELERO A, HoQuUE M, ViLA bE Muca S, ALvarez-Guamra A, Conway JR, Woob P, CARNs
R, Lykorourou L, GrinBerG D, Vitageuu L, BoscH M, Heeren J, Brasi J, Timpson P, PoL A, Tesar F, Murray RZ,
GrewaL T, EnricH C. Cell Rep. 2014; 7(3):883-97

* Therapeutic strategies based on modified U1 snRNAs and chaperones for Sanfilippo C splicing muta-
tions. MaTtos L, Canats |, Dripi L, CHot' Y, Prata M, JorpaN P, Desviat LR, Perez B, PsHeEzHETSKY AV, GRINBERG D,
ALves S, Viaceuu L. Orphanet J Rare Dis. 2014; 9(1):180

Highlights

In the research line on lysosomal diseases, a neuronal cellular model for Sanfilippo C disease was
generated, using induced pluripotent stem (iPS) cells derived from patients’ fibroblasts. A model of
osteoblasts for Gaucher disease is also being generated using iPS cells. A mouse model carrying a
splicing mutation responsible for Niemann-Pick C disease was generated and is being characterized to
test future therapies.

In the line of bone diseases two genes, WNT16 and FLJ42280, previously identified as genes involved in
osteoporosis by GWAs studies (in which our group has participated), are being studied by resequencing.
On the other hand, we have identified by exome sequencing a mutation responsible for atypical femoral
fractures in patients taking bisphosphonates. This result has led to a patent that has been submitted.

In the field of neurological diseases, several studies have been conducted within the Psychiatric
Genomics Consortium (PGC), focused on the analysis of the genetic basis of psychiatric disorders.
One has demonstrated the association between common genetic variants involved in the response to
amphetamines and risk for schizophrenia or attention deficit and hyperactivity disorder. Another study
has sequenced the entire exome of families with several autistic children in which truncating mutations
associated with neuronal migration and myelination genes have been identified. Some of these genes
and their mutations are being studied in cell and animal models.

Furthermore, an exome study of patients diagnosed with Opitz C-trigonocephaly syndrome has been
performed. The pathogenic mutations in two patients was identified, allowing their new diagnosis as
patients of two different diseases: Bohring-Opitz (ASXL1 gene) and congenital myopathy (RYR1 gene),
respectively. The search for the Opitz C gene is still ongoing.

Institution: Universidad de Barcelona
Contact: Universidad de Barcelona. Facultad de Biologia
Av. Diagonal 643, 08028 Barcelona - Phone: (+34) 93 403 57 16
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Programme: Genetic Medicine
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Lead Researcher: Knecht, Erwin

Group Members

STAFF MEMBERS: Aguado Mufioz, Carmen
ASSOCIATED MEMBERS: Armengod Gonzalez, Maria Eugenia | Montaner Fayos, Asuncion

Main lines of research

e Functional characteristics of CLN2 and CLN3, two variants of neuronal ceroid lipofuscinosis.
* Molecular basis of Lafora disease.

e Function of CERKL, a protein that causes retinitis pigmentosa.

» Regulation by PTEN of autophagy in hereditary breast cancer.

* Role of mitochondrial tRNAs modification enzymes in MELAS and other OXPHOS syndromes.
e Alterations in intracellular protein degradation in X-linked adrenoleukodistrophy.

e Lysosomal alterations in Danon disease.
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Most relevant scientific articles

e Launay N*, Acuapo C*, Fourcape S, Ruiz M, Grau L, Riera J, Guitera C, GIros M, Ferrer |, KNECHT E, PusoL A.
Autophagy induction halts axonal degeneration in a mouse model of X-adrenoleukodystrophy. Epub
2014 Dec 31. *equal contribution.

* Moukapri |, GarzoN MJ, Biork GR, ArmenGop M.E. The output of the tRNA modification pathways con-
trolled by the Escherichia coli MnmEG and MnmC enzymes depends on the growth conditions and
the tRNA species. Nucleic Acids Res. 2014; 42(4): 2602-23.

° FATHINAJAFABADI A*, PErez-JiMENEZ E*, RiERA M, KNecHT E, GonzALez-Duarte R. CERKL, a retinal disease gene,
encodes an mRNA-binding protein that localizes in compact and untranslated mRNPs associated with
microtubules. PLoS One 2014; 9(2): e87898. *equal contribution.

® GAYARRE J, DurAN-TRIO L, CriaD0 GaRrcia O, Acuapo C, Juana-Lopez L, Crespo |, KNecHT E, BovoLenta P, Ro-
DrRiGUEZ DE CORDOBA S. The phosphatase activity of laforin is dispensable to rescue Epm2a-/- mice from
Lafora disease. Brain 2014; 137: 807-18.

® RomA-MaTeo C*, Acuapo C*, Garcia-GimeNez JL*, IBANEZ-CaBeLLos JS, SEco-Cervera M, PaLLARDO FV, KNECHT
E, Sanz P. Increased oxidative stress and impaired antioxidant response in Lafora Disease. Molecular
Neurobiol 2014; [Epub ahead of print] PubMed PMID: 24838580.*equal contribution.

Highlights

¢ Neuronal Ceroid Lipofuscinoses (NCL): besides alterations in the formation of autophagosomes and
in their fusion with endosomes/lysosomes, other consequences of the observed lysosomal pH increase
in the CLN3 variant are a reduction in vesicular trafficking and in the maturation of lysosomal enzymes.
We also collaborate with the Neuroimmunology Unit of the La Fe Hospital (Valencia) in the diagnosis
of patients with suspected LCN and we have developed protocols to quantify the activity of enzymes
(PPT-1, TTP-1, cathepsin D) implicated in three of the most prevalent forms of the disease (CLN1, CLN2,
CLN10, respectively), in dried samples on filter paper.

¢ Lafora disease (LD): the most relevant results obtained in collaboration with other CIBERER units
(U709, U733, U738, U742 y U744) were a reduced formation of autophagosomes in all models of
the disease, probably related with p38 signalling, and an increased oxidative stress due to defects in
autophagy and in the stress response. Furthermore, the phosphatase activity of laforin does not rescue
disease symptoms. Finally, we participate in an ACCI grant with three other CIBERER units (U732, U733
and U742) to develop iPS models of the disease.

¢ X-Adrenoleukodystrophy (X-ALD: in collaboration with U-759, we described, an impairment in the
formation of autophagosomes and that temsiroloimus (an mTOR inhibitor) restores alterations that
occur in an X-ALD mouse model. Therefore, we have patented a repositioning of this drug for the
treatment of the disease.

e Retinitis pigmentosa (RP): in collaboration with U-718 we have demonstrated that the protein CERKL,
implicated in RP, binds to specific not translated mRNAs in compact particles of RNPs associated to mi-
crotubules for their polarized transport.

e Finally, Dr. Armengod, adscribed to our unit, collaborates with other units (U-701, U723) in the study
of the implication of mitochondrial tRNAs and micro-RNAs in mitochondrial diseases (MERRF and
MELAS). For instance, the micro-RNA 9/9* has been shown to be involved in the molecular mechanism
of MELAS syndrome through the negative regulation of the expression of U34 modifying enzymes.

Institution: Fundacion Centro de Investigacion Principe Felipe
Contact: Centro de Investigacion Principe Felipe - C/ Eduardo Primo Yufera, 3. Valencia.
Tel.: (+34) 96 328 96 81- Ext: 2007 / 2008 (Carmen Aguado) - E.mail: eknecht@cipf.es
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Group U722 _, |
Programme: Mitochondrial and Neuromuscular Medicine &

Lead Researcher: Cardellach, Francesc

Group Members

STAFF MEMBERS: Garrabou Tornos, Gloria
AT THE EXPENSE OF THE PROJECT: Morén Nunez, Constanza | Gonzélez Casabuerta, Ingrid
ASSOCIATED MEMBERS: Catalan Garcia, Marc | Grau Junyent, Josep Maria

Main lines of research
e Creation of the Group for Medical Assistance of Adult Patients with Rare Diseases (basically of meta-
bolic and mitochondrial origen, among others).
* Mitochondrial Pathology: Mitochondrial basis of disease and cell processes.

e Muscular Pathology (mitochondrial, inflammatory, autoinmune and toxic, especially due to statin
treatment).

e Toxicity induced by drugs that cause clinic manifestations of mitochondrial origen (Lipodystrophy,
hyperlactatemia, peripheral neuropathy, infertility, obstetric problems, miopathy).

e Toxicity induced by tobacco and carbon monoxide that cause clinic manifestations of mitochondrial
origen.

e Mitochondrial basis of Parkinson disease associated to mutations in Parkin and LRRK2 genes (rare
forms of the disease).

e Mitochondrial basis of body inclusion myositis.

e Mitochondrial function in the study of gene therapy in MNGIE.

e Mitochondrial implication in X-Fragile Syndrome.

* Mitochondrial basis on intrauterine growth restriction and cardiovascular fetal remodeling.
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Most relevant scientific articles

® GARRABOU G, HERNANDEZ AS, CaTALAN Garcia M, Morén C, Tosias E, Corbosa S, Lorez M, Ficueras F, Grau JM,
CarpeLLacH. Molecular basis of reduced birth weight in smoking pregnant women: mitochondrial dys-
function and apoptosis. Addict Biol 2014; In press. PMID 25186090. IF 5.93 Q1D1

® PriETo-GonNzALEz S, DepeTris M, GARciA-MARTINEZ A, EspicoL-FrRiGoLE G, TAverA-BaHILLO |, CORBERA-BELLATA M, PLA-
NAs-RiGoL E, Atea MA, HerNANDEZ-RoDRIGUEZ J, Grau JM, Lomera F, Cio MC. Positron emission tomography
assessment of large vessel inflammation in patients with newly diagnosed, biopsy-proven giant cell
arteritis: a prospective, case-control study. Ann Rheum Dis ;Jul. 73(7):1388-92. PMID 24665112. IF 9.27
Q1D1

* SeLva-O'CaLLAGHAN A, TRALLERO-ARAGUAS E, Grau JM. Eosinophilic myositis: an updated review. Autoimmun
Rev ;13(4-5):375-8. PMID 24424174.IF 7.095 Q1D1

® | ABRADOR-HORRILLO M, MAaRTINEZ MA, SELva-O'CALLAGHAN A, TRALLERO-ARAGUAS E, GRAU-JUNYENT JM, VILARDELL-
Tarrés M, Juarez C. Identification of a novel myositis-associated antibody directed against cortactin.
Autoimmun Rev ;Oct. 13(10):1008-12. PMID 25182205. IF 7.095 Q1D1

o CATALAN M, Seva-O'CaltagHan A, Grau JM. Diagnosis and classification of sporadic inclusion body myosi-
tis (sIBM). Autoimmun Rev ;13(4-5):363-6. PMID 24424185. IF 7.095 Q1D1

Highlights

The Unit U722 is a multidisciplinary team with both clinicians and basic researchers that focuses its research
interests in the clinical assistance and translational research. We parallelaly diagnose and follow up patients
with RD and research about the molecular basis, diagnostic/prognostic biomarkers and potential treatments for
these diseases. We collaborate in:(i)PIBER-1:genomic medicine of Mitochondrial Medicine Program for the study
of the EXOMA of patients with mitochondrial RD (TK2 mutations in adulthood);(ii)PIBER-2:physiopathology of
RD (mtDNA maintenance syndromes) with U701,U717,U723 and U727; as well as (iii) in PIBERs 3 and 4:clinic
and therapeutic research in RD specialized into to the following categories: (a) obstetric problems:intrauterine
growth restriction with U719 (FIS1201199); (b)neurodegeneration:novel biomarkers for X-fragile syndrome with
U726 (FIS1200879); familial Parkinson disease with CIBERNED (FIS1100462); common molecular mechanisms
among RD,Parkinson,diabetes and Alzheimer (InterCIBER PIE1400061,12 groups CIBER); (c) myopathies: novel
biomarkers for sporadic inclusion body myositis with U713 and U703; (d)mitochondrial toxicity (FIPSE 360982);
(e)myocardiopathies:mitochondrial base of cardiac insufficiency; (f) mitochondrial genetic diseases: genetic
therapy in MNGIE with U701 and U714 (ACCI). We administer 2 orphan drugs for rare myopathies and Pompe
disease. Cellex Foundation allowed facility and human resources private funding. We also collaborate in PITER-
1:(a)diagnosis of RD (with U701;U729;U717);(b)translation to the NHS of new diagnostic methods (with U7
17,U737,U701,U723,U727,U729);(c)clinical guide redaction for family/specialist clinicians; (d) creation of the
‘Medical Assistance Group of Adult Patients with Rare Diseases’ and the ‘Attention Unit for Patients with Inborn
Errors of Metabolism’ (U703,U737 and U722) and the Internal Medicine/Endocrinology/Nutrition/Neurology/
Gineacology services of the Hospital Clinic of Barcelona (intramural/CIBERER-2010), PITER-2: we collaborate
through the donation of samples to the CIBERER Biobank and PITER-3: practical student training (grade;master
:PhD;MD;residents), tutorial CIBERER program and university classes (grade/master). Our researchers participate
in mobility programs, CIBERER courses and meetings, diffusion of collaborative publications, international
congresses and clinical assistance of consultancies directed to the CIBERER/Orphanet.

Institution: Hospital Clinico y Provincial de Barcelona

Contact: Hospital Clinic de Barcelona (HCB) ¢/ Villarroel, 170. Barcelona

Phone: (+34) 93 227 54 00- Ext 2907

E.mail: fcardell@clinic.ub.es - http://www.idibaps.org/recerca/704/recerca-muscular-i-funcio-mitocondrial
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Group U723 )
Programme: Mitochondrial and Neuromuscular Medicine

Lead Researcher: Martin Casanueva, Miguel A.

Group Members

STAFF MEMBERS: Blazquez Encinar, Alberto | Jiménez Garcia, Sara

ASSOCIATED MEMBERS: Atencia Cibreiro, Marfa Gabriela | Delmiro Magdalena, Aitor | Dominguez Gonza-
lez, Cristina | Esteban Pérez, Jesus | Garcia Consuegra Galiana, Inés | Garcia Redondo, Alberto | Garcia Silva,
Maria Teresa | Hoyo Gordillo, Pilar Del | Martinez Azorin, Francisco | Moran Bermejo, Marifa Jesus | Rubio
Mufioz, Juan Carlos | Rufian Vazquez, Laura | Ugalde Bilbao, Cristina

Main lines of research

* Mitochondrial diseases and exercise intolerance: Development and standardization of biochemical and
genetic/genomic methods to improve the biochemical and genetic diagnosis. Identification of new
disease-causing genes and novel mutations.

e Biochemical and molecular basis of mitochondrial respiratory chain complex | and complex Il defi-
ciencies.

* Assessment of OXPHOS complexes assembly by BN_PAGE and its clinical translation

» Neuromuscular diseases research lines: Metabolic Exercise Intolerance: i) Patient’s registries, natural
history and genotype-phenotype correlations of type V glycogenosis (GSDV- McArdle disease), ii)
Amyotrophic Lateral Sclerosis: identifications of novel mutations, evaluation of pathophysiology of
ALS using cell and animal models, and patient’s clinical trials.

* Mitochondrial dynamics and autophagy: i) Role of mitochondrial dynamics and autophagy (and mi-
tophagy) in cell models of mitochondrial disorders; ii) mitochondrial disturbances and autophagy
pathway evaluation in a mouse model of graft vs host disease.

* Oxygen consumption as in vivo marker of mitochondrial disorders.
e |dentification and validation of biomarkers in mitochondrial disorders.
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Most relevant scientific articles

* Moran M, Dewmiro A, Brazauez A, Ucalpe C, Arenas J, MarTin MA. Bulk autophagy, but not mitophagy,
is increased in cellular model of mitochondrial disease. Biochim Biophys Acta - Molecular Basis of
Disease. 2014;1842:1059 -1129

o Castro-GAGO M, DAcruz-Awvarez D, PiNTos-MARTINEZ E, BeRAs-lGLEsias A, DEtMIRo A, AReNas J, MarTiN MA,
MarTiNEZ-AzORIN F. Exome sequencing identifies a CHKB mutation in Spanish patient with megaconial
congenital muscular dystrophy and mtDNA depletion. Eur J Paediatr Neurol. 2014;18:796-800.

e Dots-lcarpo O, Garcia-Reponpo A, Rosas-GARcia R, SANcHEz-VALLE R, NoGuera A, GOmEez-Tortosa E, Pastor P,
HerRNANDEZ |, EsTeBan-PERez J, SUAREZ-CaLVET M, ANTON-AGURRRE S, AMER G, OrTEGA-CuBERO S, BLEsa R, ForTeA
J, AtcoLea D, Cappevita A, ANTONELL A, Ltapo A, Muroz-BLanco JL, Mora JS, GatAn-DAvita L, Robricuez De
Rivera FJ, Lieo A, Carivon J. Characterization of the repeat expansion size in C9orf72 in amyotrophic
lateral sclerosis and frontotemporal dementia.Hum Mol Genet 2014,;23:749-54

e ToivoNeN JM, Manzano R, Ouvan S, Zaracoza P, Garcia-Reponbo A, Osta R. MicroRNA-206: a potential
circulating biomarker candidate for amyotrophic lateral sclerosis. PLoS One 2014;9:e89065

* MiGuUeL A. MARTIN; ALEIANDRO Lucia; Joaquin Arenas; AnToni L Anbreu. Glycogen Storage Disease Type V. [Upda-
ted 2014 Jun 26]. GenReviews [Internet] Avalailable from http://www.ncbi.nlm.nih.gov/books/NBK 1344/.
Seattle (WA)(Estados Unidos de América): Pagon RA, Adam MP, Ardinger, et al, Editors. Seattle (WA),
University of Washington.

Highlights

At translational-clinical level we are working to be involved as Natiornal Rerfence Unit (CSUR) for
mitochondrial and hereditary metabolic diseases (Dr. Garcia-Silva). This year the group has been
very active in ALS and Fronto-Temporal Dementia (FTD) research line, identifying potential miRNAs
as biomarkers, contributing remarkably to the characterization in Spain of the repeat expansion in
the C9orf72 gene, and contributing on international cooperation to discover a novel gene associated
with this disease, TUBA4A gene. As for mitochondrial disorders, we have studied the mechanisms
of deregulation of the mitophagy/autophagy in cellular models derived from patients with different
pathogenic mutations in different nuclear and mtDNA genes, and we have revealed some new
mutations and correlations with paediatric phenotypes using exome sequencing (CHKB gen and
megaconial congenital muscular dystrophy). We are working in collaboration with U701-CIBERER on
a ISCIIl project aimed to improve the molecular characterization of patients with OXPHOS disorder by
different methods including next generation sequencing. We collaborated internationally identifying
patients with mutations in the glycogenin-1 gene, a recent novel muscle glycogenoses. We updated the
clinical and genetic characteristics of type V glycogenosis (GSDV) or McArdle disease in the GeneReviews
(Washington University). We are leading a WP in an EAHC-EU project regarding European Registry of
patients with McArdle disease (EUROMAC), which is intended to start its operability in early 2015. We
kept the alliance with Prof. A. Lucia, Univ Europea de Madrid in approaches related to physical exercise,
i.e McArdle patients, in aging, and in a graft-versus-host-disease mouse model.

Institution: Servicio Madrilefio de Salud
Contact: Hospital Universitario 12 de Octubre. Centro de Actividades Ambulatorias.
I+12 62 Planta Bloque D Pasillo 1. . Av de Cordoba S/N 28041 Madrid - Phone: (+34) 91 779 27 85
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Lead Researcher: Martinez-Frias, Ma Luisa

Group Members
STAFF MEMBERS: Martinez Fernandez, M? Luisa

ASSOCIATED MEMBERS: Arroyo Carrera, Ignacio | Barcia Ruiz, José Maria | Bermejo Sanchez, Marfa Eva
| Beseler Soto, Beatriz | Calvo Aguilar, Maria José | Canduela Martinez, Victor Manuel | Centeno Malfaz,
Fernando | Colli Lista, Gloria | Cuevas Catalina, Lourdes | Esteban Marfil, Maria Victoria | Felix Rodriguez,
Valentin José | Foguet Vidal, Antoni | Galan Gémez, Enrique | Gallardo Herndndez, Francisca Luisa | Garcia
Alix Pérez, Alfredo | Garcia Gonzalez, Maria del Mar | Garcia Martinez, Maria José | Garcia Vicent, Consuelo
| Garcia Garcia, Angel | Gomar Morillo, Juan Luis | Gémez Martin, Hilario | Gonzélez de Dios, Javier | Lara
Palma, Ana Maria | Martin Sanz, Feliciano | Martinez Guardia, Nieves | Marugan Isabel, Victor Manuel | Ma-
yoral Gonzalez, Begona | Moral Garcia, Angel | Ochoa Sangrador, Carlos | Pi Castan, Graciela | Rodriguez
Pando, Marfa del Carmen | Rosal Roig, Jaime | Rota Zapata, Lucia | Sanchez Estevez, Carlos | Sanchis Calvo,
Maria Desamparados | Silveira Cancela, Manuel | Vazquez Garcia, Maria Socorro | Zuazo Zamalloa, Ester

Main lines of research

* Research on cytogenetics and molecular genetics of infants born with malformations and other con-
genital defects.

e Research for the identification of teratogenic risk factors in humans and environmental causes of con-
genital defects in newborn infants.

 Research on the clinical and etiological aspects of infants born with malformations and other conge-
nital defects.

e Research on the descriptive and analytical epidemiological aspects of infants born with malformations
and other congenital defects.
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Most relevant scientific articles

* A new overgrowth syndrome is due to mutations in RNF125. Tenorio J, Mansitia A, Vatencia M, MaRrTi-
NEz-GLEz V, RomaneLLl V, Arias P, CastresON N, PoLetta F, GuiLLen-Navarro E, Gorbo G, MansiLLa E, GARcia-
SaNTIAGO F, GonzALez-Casapo | et al. Hum Mutat. 2014 Dec;35(12):1436-41. doi: 10.1002/humu.22689.
PMID: 25196541

» European recommendations for primary prevention of congenital anomalies: a joined effort of EU-
ROCAT and EUROPLAN projects to facilitate inclusion of this topic in the National Rare Disease Plans.
Taruscio D, Arriola L, Bawol F, Barisic |, BerRmEio-SANCHEZ E, BiancH F, Catzolarl E, CarsoNE P, Curran R, et
al.. Public Health Genomics. 2014;17(2):115-23. doi: 10.1159/000360602. Epub 2014 Apr 3. PMID:
24714026

e Interstitial deletion 14922.3-g23.2: genotype-phenotype correlation. MarTinez-Frias ML, OcEjo-VINYALS
JG, ARTEAGA R, MARTINEZ-FERNANDEZ ML, MACDONALD A, PEREZ-BELMONTE E, BERMEJO-SANCHEZ E, MARTINEZ S. Am
J Med Genet A. 2014 Mar;164A(3):639-47. doi: 10.1002/ajmg.a.36330. Epub 2013 Dec 19. PMID:
24357464

» Haploinsufficiency of BMP4 gene may be the underlying cause of Frias syndrome. MARTINEZ-FERNANDEZ
ML, BErRmEJO-SANCHEZ E, FERNANDEZ B, MacDonaLD A, FERNANDEZ-TORAL J, MARTINEZ-FRIAs ML. Am J Mep GENET A.
2014 Feb;164A(2):338-45. doi: 10.1002/ajmg.a.36224. Epub 2013 Dec 5. Review. PMID: 24311462

Highlights

e Maintenance of Clinical Network of ECEMC (> 400 physicians throughout Spain). e Clinical-dysmor-
phological evaluation of 757 newborns with congenital defects (CD) in Spain. e Cytogenetic study
(high resolution and molecular): 215 samples from ECEMC network. e Attending 538 medical consul-
tations to SITTE (Teratology Information Service, Spain) and 3,988 calls to SITE (Teratology Information
Service for general public). e Epidemiological Surveillance of CD in Spain. ® European Surveillance of
CD in the EUROCAT network (www.eurocat-network.eu). ® Worldwide epidemiological surveillance
of CD in the ICBDSR network (www.icbdsr.org). ® Continuation of work developed in the WP7 of
"EUROCAT Joint Action (2011-2013)", EAHC, EU Health Programme 2008-2013. IP: Helen Dolk.
Ref.2010 22 04. » Development of the Project: “Research on the clinical and etiological aspects of
atypical congenital craniofacial clefts”. IP: E. Bermejo-Sanchez. PI12 /00759. e Vice-Chair of the Exe-
cutive Committee of ICBDSR. e Publication of 5 “Propositus: ECEMC Information Factsheets” (16,613
downloads in http://www.fundacion1000.es/boletines-ecemc). ® Professor of the Official Master “Cu-
rrent knowledge on Rare Diseases”. Universidad Internacional de Andalucia. ® Professor of “Specialist
Course in Childhood Disability” Universidad Complutense de Madrid ® Multiple teaching activities and
attendance of national and international conferences in the CD field. ¢ Organisation of the “XXXVII
Annual ECEMC Meeting” and “Update Course of CD Investigation”. Toledo, 23 to 25 October 2014
[2,2 CME credits Madrid-NHS. File: 07-AFOC-04934.1 / 2014]. e Participation and organisation of
the “41st Annual Meeting of the International Clearinghouse for Birth Defects, Surveillance and Re-
search”, Helsinki (Finland), 14-16 September 2014.  Four meetings of the “Clinical Teratology Con-
ference”. Organised by the Training Service of the General Directorate (GD) of Human Resources and
the Public Health Observatory of the Public Health GD, Health Administration of Castilla and Leon,
and the Research Center on Congenital Anomalies (CIAC). Valladolid, Leon, Burgos and Segovia.

Institution: Asoc. Espafiola para el Registro y Estudio de las Malformaciones Congénitas (ASEREMAC)
Contact: Ctro. de Investigacion sobre Anomalias Congénitas (CIAC) Centro mixto ISCIII - ASEREMAC
Instituto de Salud Carlos Ill. Madrid ECEMC-CIAC - Av. de Monforte de Lemos no 3-5. Pabellon 3-12 pl.
Phone: (+34) 91 822 24 24 - E.mail: mimartinez.frias@isciii.es - Website: www.fundacion1000.es
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Grupo Asociado U725A
Programme: Endocrine Medicine

Lead Researcher: Castano, Luis

Group Members

Aniel Quiroga Rodriguez, Maria Angeles | Bilbao Catala, José Ramon | Busturia
Jimeno, Maria Angeles | Cortazar Galarza, Alicia | Gaztembide Saenz, Sonia | Martul Tobio, Pedro | Rica
Etxebarria, Itxaso | Vazquez San Miguel, Federico | Vela Desojo, Amaia

Main lines of research

Pseudohypoparathyroidism: molecular characterization of locus GNAS

Search of new candidate genes in monogenic diabetes, neonatal diabetes, maturity onset diabetes of
the young (MODY) and mitochondrial diabetes.

Study of genes affecting sexual differentiation

Genetic and phenotypic characterization and differential immunohistochemistry in type 1 multiple
endocrine neoplasia

Prediction and prevention of autoimmune disorders (celiac disease and diabetes)

Genetic and phenotypic characterization of obesity

Genetic alterations on rare diseases of endocrine origin

Genetic alterations in Hirchsprung disease



Ciberer

Most relevant scientific articles

* Improving coeliac disease risk prediction by testing non-HLA variants additional to HLA variants. Ro-
MANOS J, Rosen A, Kumar V, TRYnKA G, FRANKE L, Szrert A, GUTIERREZ-ACHURY J, van DiEMEN CC, KANNINGA R,
JANKIPERSADSING SA, STeck A, EisENBARTH G, van Heer DA, Cukrowska B, Bruno V, Mazzitu MC, Nurez C, Bitsao
JR, MeariN ML, Barisani D, Rewers M, Norris JM, IvarssoN A, Boezen HM, Liu E, WiumenGa C. Gut; 2014 Mar.
63(3):415-22; PMID: 23704318 Doi: 10.1136/gutjnl-2012-304110.

* RET Cys634Arg mutation confers a more aggressive multiple endocrine neoplasia type 2A phenotype
than Cys634Tyr mutation.. Vaipes N, Navarro E, Mesa J, Casteras A, ALcazar V, Lamas C, Tesar J, CastaNo
L, GazramBiDe S, ForGa Lienas L. Eur J Endocrinol; 2014 Dec 16. [Epub ahead of print];. PMID: 25515555
Doi: 10.1530/EJE-14-0818 . .

* Hydrolyzed infant formula and early B-cell autoimmunity: a randomized clinical trial.. Knip M, AkersLom
HK, Becker D, DoscH HM, Dupre J, Fraser W, Howarp N, ILoneN J, KriscHER JP, Korbonouri O, Lawson ML,
Pauver JP, SavitanTt E, Vaarata O, VIRTANEN SM. JAMA; 2014 Jun 11. 311(22):2279-87;. PMID: 24915259
Doi: 10.1001/jama.2014.5610. .

* Highly sensitive diagnosis of 43 monogenic forms of diabetes or obesity through one-step PCR-based
enrichment in combination with next-generation sequencing. Bonneronp A, Priuippe J, DurRAND E, MULLER
J, Saeep S, ArstaN M, MarTiNEz R, De GRrAEVE F, DHENNIN V, RaBeariveLo |, PoLak M, Cave H, Castafo L, Vaxi-
LLARE M, ManpeL JL, Sanp O, FroGueL P. Diabetes Care; 2014 Feb. 37(2):460-7;. PMID: 24041679 Doi:
10.2337/dc13-0698.

» Coregulation and modulation of NF?B-related genes in celiac disease: uncovered aspects of gut mu-
cosal inflammation.. Fernanpez-JimeNEZ N, CasTELLANOS-RUBIO A, PLaza-IzurieTa L, [RASTORZA |, ELCOROARISTIZABAL
X, Jaurecl-MIGUEL A, Lorez-Eusa T, Tutau C, pe Pancorso MM, Vitoria JC, Bitsao JR. Hum Mol Genet; 2014
Mar 1. 23(5):1298-310;. PMID: 24163129 Doi: 10.1093/hmg/ddt520 .

Highlights

e Participation in the RENALTUBE Project (www.renaltube.com). “Maintenance, extension and impro-
vement of RENALTUBE, clinical and molecular characterization system for renal Tubulopathies”. ISCIII
-PI11/01412 (2012-2014). Researchers: G Ariceta (IP), Castano L.

¢ Development of projects related to molecular characterization of monogenic diabetes (Basque Educa-
tion Department GV IT795-13 and Basque Health Department GV 2010111185).

e Global prevalence of vitamin D levels of Gohierri-Urola-Gipuzkoa region in children. (Basque Health
Department (2011111107), 2012-2015). Researchers: Elizabeth Blarduni, Castano L.

e Molecular characterization of hyperinsulinism, gonadal dysgenesis, pseudohypoparathyroidism and
other endocrine diseases (Basque Education Department GV, IT795-13 (2013-2018). Researchers:
Castano L (IP), Vitoria JC, Gaztambide S, Bilbao JR, Ariceta G, Vazque F).

e Participation in projects for the genetic characterization of celiac disease. “Functional characteriza-
tion of the genomic regions associated with the risk of celiac disease in cells in the intestinal mu-
cosa” (ISCHI-MICINN PI13/01201, 2014-2016); “Functional study of candidate genes for celiac di-
sease and its potential application as a diagnostic tool.” (Basque Government Health Department
(2011111034), 2013-2015); “Systems Biology of autoimmunity. Celiac disease as a model” (ISClIl-
MICINN PI10/00310, 2011-2014).

Institution: Asociacion Instituto de Investigacion Sanitaria de Biocruces
Contact: Hospital Universitario de Cruces - Pl. de Cruces, s/n. 48903 Barakaldo. Vizcaya
Phone: (+34) 946 006 473 - E.mail: Icastano@osakidetza.net
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Group U726
Programme: Paediatric and Developmental Medicine
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Lead Researcher: Mila, Montserrat

Group Members

STAFF MEMBERS: Alvarez Mora, M? Isabel | Giménez Xavier, Pol | Tell Marti, Gemma |

ASSOCIATED MEMBERS: Aguilera Peiro, Paula | Badenas Orquin, Celia | Carrera Alvarez, Cristina | Jimé-
nez Sanchez, Maria Dolores | Madrigal Bajo, Irene | Malvehy Guilera, Josep | Margarit Torrent, Esther | Puig
Sarda, Susana | Rodriguez-Revenga Bodi, Laia | Sdnchez Diaz, Maria Aurora | Soler Casas, Anna Maria

Main lines of research

* Mental retardation of genetic origin.
e Familial cutaneous melanoma.

* Genodermatosis.

e Autism.

e Fragile X sindrome.
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Most relevant scientific articles

e GriEwANK KG, Murall R, Puig-ButiLLe JA, ScHILLNG B, Livingstone E, Potrony M, CaRrRera C, ScHIMMING T, Mo-
LLER |, ScHWAMBORN M, Sucker A, HiLten U, Babenas C, MALVEHY J, ZIMMER L, ScHERAG A, PUIG S, SCHADENDORF
D. TERT promoter mutation status as an independent prognostic factor in cutaneous melanoma. J Natl
Cancer Inst; 2014 Sep. 106(9). PubMed; PMID: 25217772 Doi: 10.1093/jnci/dju246

* Puic-ButiLLe JA, EscAMez MJ, GarciA-GARCIA F, TeLl-MarTI G, Fasra A, MARTINEZ-SANTAMARIA L, Bapenas C,
AGUILERA P, Peviba M, Dorazo J, beL Rio M, Puic S. Capturing the biological impact of CDKN2A and MC1R
genes as an early predisposing event in melanoma and non melanoma skin cancer. Oncotarget; 2014
Mar 30. 5(6):1439-5. PMID: 24742402

* AtarcoN |, Carrera C, ALos L, Patou J, MaLveny J, Puig S. In vivo reflectance confocal microscopy to moni-
tor the response of lentigo maligna to imiquimod. J Am Acad Dermatol; 2014 Jul. 71(1):49-55. PMID:
24725478 Doi: 10.1016/j.jaad.2014.02.043

e PotroNy M, Puic-Butite JA, Acuitera P, Bapbenas C, Carrera C, MaLvery J, Puic S. Increased prevalence
of lung, breast, and pancreatic cancers in addition to melanoma risk in families bearing the cyclin-
dependent kinase inhibitor 2A mutation: implications for genetic counseling. J Am Acad Dermatol;
2014 Nov. 71(5):888-95. PMID: 25064638 Doi: 10.1016/j.jaad.2014.06.036

o Aiarcon |, Carrera C, TureGaNO P, MaLvery J, Puic S. Basal cell carcinoma with spontaneous regression:
added value of reflectance confocal microscopy when the dermoscopic diagnosis is uncertain. J Am
Acad Dermatol; 2014 Jul. 71(1):e7-9. PMID: 24947714 Doi: 10.1016/j.jaad.2014.01.877

Institution: Hospital Clinico y Provincial de Barcelona
Contact: Hospital Clinic de Barcelona - C/ Villarroel 170 - Tel.: (+34) 93 227 54 00 ext 3406
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Group U727
Programme: Mitochondrial and Neuromuscular Medicine

\

Lead Researcher: Montoya, Julio

Group Members

Emperador Ortiz, Sonia | Lopez Gallardo, Ester
Llobet Sese, Laura | Lopez Pérez, Manuel José | Ruiz Pesini, Eduardo

Main lines of research
Genetic and molecular diagnosis of mitochondrial DNA disorders and study of the physiopathogenic
mechanism of mutations.
Study of mtDNA population genetic variants conferring susceptibility to multifactorial diseases.

Characterization of environmental factors interacting with the genetic pool in susceptibility develop-
ment.

Search of drugs acting on the OXPHOS system.
Human chronic fatigue and pain syndromes.

Use of dtam cell as a model for he study of Physiopatologic mechanism of thr new mutations in the
mitochondrial DNA.

mtDNA variation and neurodegenerative diseases.
Improvement of the model of cybrids for the study of pathological mutations.



Ciberer

Most relevant scientific articles

e Katko, G. S., Paco, S., Jou, C., RobriGuez, A. M., Meznaric, M., Rocac, M., Jekovec-VRHOVSEK, M., Sciacco,
M., Mogcaio, M., FacioLari, G., De Paeprg, B., DE MERLER, L., FERRER, I., Roig-Quius, M., MuNeLL, F., MonTova,
J., Lorez-GALLARDO, E., Ruiz-Pesini, E., ArRTucH, R., MonTErO, R., TORNER, F., NascivenTo, A., OrTez, C., COLOMER,
J., JIMEnEz-MaLesrera, C. “Transcriptomic profiling of TK2 deficient human skeletal muscle suggests a
role for the p53 signalling pathway and identifies growth and differentiation factor-15 as a poten-
tial novel biomarker for mitochondrial myopathies” BMC Genomics. 15:91 (22 péginas), 2014. DOI:
10.1186/1471-2164-15-91

° Pesing, A., laLesias E., Garripo N., Bavona-BaraLuy, M. P., Montova, J., Ruiz-Pesini, E. “OXPHQOS, pyrimidine
nucleotides and Alzheimer disease: A pharmacogenomics approach”. Journal of Alzheimer's Disease
42, 87-96, 2014.

® MARTINEZ-RoMERO, 1., HERRERO-MARTIN, M. D., LLoBET, L., EMPERADOR, S., MARTIN-NAVARRO, A., NARBERHAUS, B.,
Ascaso, F. J., Lorez-GaLLArDO, E., MonTova, J., Ruiz-Pesii, E. “A new MT-ND1 pathologic mutation for Le-
ber hereditary optic neuropathy” Clin Exp Ophthalmol 42, 856-864, 2014. DOI: 10.1111/ceo.12355

e LoRrenTE, L., MaTiN, M. M., Lorez-GaLLARDO, E., IceTA, R., BLANQUER, J., SoLE-VIOLAN, J., LaBarTA, L., Diaz, C.,
JimeNEz, A., MoNTova, J., Ruiz-Pesini, E. “Higher platelet cytochrome oxidase specific activity in surviving
than in non-surviving septic patients”. Crit. Care 18(3), R136 (7 paginas), 2014

e Lorez-GALLARDO, E., EMPERADOR, S., SoLano, S., LLoseT, L., MArTIN-NAVARRO, A., Lopez-Perez, M. J., BRrioNEs, P.,
PiNepaA, M., ArTucH, R., BARRAQUER, E., JEriCO, I., Ruiz-Pesini, E., MonTova, J. “Expanding the clinical phe-
notypes of MT-ATP6 mutations” Hum Mol Genet. 23, 6191-6200, 2014. doi:10.1093/hmg/ddu339
Portada del numero 23 de este volumen, dedicada a este articulo (figura 4).

Highlights

New mutations in the mitochondrial DNA (mtDNA) associated with new and already known phenotypes
have been described. In particular, mutations in the MT-ATP6 gene), until now related only with
syndromes of striatal necrosis, have been associated with metilglutaconica aciduria, LHON and NARP.
These results show the importance of sequencing the gene or the complete mtDNA, at least, in patients
with suspiction of suffering disease related to the mtDNA and that do not present histochemical and
biochemical damage in the oxidative phosphorylation system and, therefore, not used to analyze. A
figure of this article was the cover of the issue of Hum. Mol. Genet in which it was published. In
addition, new nuclear genes related to mitochondrial disease have been described.

The results obtained in this period have allowed to reveal the molecular basis of several mitochondrial
diseases. This was reaized in collaboration with groups intraCIBERER and other hospitals that do not
belong to CIBERER, reflecting care clinical results, treatment, and basic research, providing a strong
translational character. In addition, neural cybrids have been generated to study the effect of variations
of the OXPHOS system in these diseases. Beside this, we have carried out experiments in order to study
the interaction between mutations of mtDNA with different drugs and xenobiotics.

Institution: Universidad de Zaragoza
Contact: Universidad de Zaragoza. Dep.de Bioquimica, Biologia Molecular y Celular
C/ Miguel Servet, 177 - Phone: (+34) 976 761 614 - E.mail: jmontoya@unizar.es
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Group U728
Programme: Sensorineural Pathology

-] ii—-- -

Lead Researcher: Moreno Pelayo, Miguel Angel

Group Members

STAFF MEMBERS: Garrido Martinez, Gema | Gémez Rosas, Elena | Morin Rodriguez, Matias

ASSOCIATED MEMBERS: Borreguero Escribano, Lucia | Charaf Hasbani, Sara Romina | Del Castillo Fernan-
dez del Pino, Francisco Javier | Del Castillo Fernandez del Pino, Ignacio | Dominguez Ruiz, Maria | Hernandez
Chico, Concepcion | Hernandez Imaz, Elisabete | Hernandez Lopez, Alba Marina | Martin Santo Domingo,
Yolanda | Melean Gumiel, German Ernesto | Moreno Herrero, Felipe | Olavarrieta Scappini, Luz Leticia | Par-
do Merino, Beatriz | Rodriguez Alvarez, Francisco Javier | Rodriguez Ballesteros, Montserrat | Ruiz Palmero,
Laura | Santos Serrao de Castro, Luciana | Villamar Lopez, Manuela

Main lines of research

e Hereditary (syndromic and non-syndromic) hearing loss: identification of new genes, genetic epide-
miology by means of OMIC approaches (NGS and aCGH), functional studies and generation of murine
models.

» Hereditary basis for glaucoma and for the pathology of anterior segment of the eye.

* Hidradenitis suppurativa: identification of the genes responsible for it, genetic epidemiology and
functional studies.

e SAPHO syndrome (chronic recurrent multifocal osteomyelitis): identification of the gene responsible
for it.

» Neurofibromatosis type 1 and 2 and neuro-cardio-facial-cutaneous syndromes.

e Spinal muscular atrophy.

e microRNA cure: Modulation of microRNAs to eliminate latency reservoirs in HIV patients.
* Genetic-molecular basis for Chiari syndrome.

e Study of primary immunodeficiencies associated with the TCR/CD3 complex and with DNA repair
defects.
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Most relevant scientific articles

e Three deaf mice: mouse models for TECTA-based human hereditary deafness reveal domain-specific struc-
tural phenotypes in the tectorial membrane. Lecan PK, Goobyear RJ, Morin M, Mencia A, Potarp H, Otava-
RRIETA L, KorcHaGINA J, Mobamio-Hoveior S, Mavo F, Moreno F, Moreno-Petayo MA, RicHarpsoN GP. Hum Mol
Genet; 2014 May 15. 23(10):2551-68.

e Mutations in PRPS1 causing syndromic or non-syndromic hearing impairment: intrafamilial phenotypic
variation complicates genetic counselling. MarTa GANDIA, JoAQUIN FERNANDEZ-TORAL, JuAN SoLANELLAS, MARIA Do-
MINGUEZ-RuIz, ELENA GOMEZ-Rosas, Francisco J. DeL CasTiLLo, MANUELA ViLLAMAR, MIGUEL A. MoReNo-PeLAYO, IGNACIO
peL CasTiLLo. Pediatric Research; 2014,

e Contribution of mutation load to the intrafamilial genetic heterogeneity in a large cohort of Spanish retinal
dystrophies families. SancHez-ALcupia R, CorTon M, AviLa-FernAnDEz A, Zurita O, Tatu SD, Perez-CARRO R, FERNAN-
DEz-SAN Jost P, Lorez-MarTiNez MA, et CasTitlo FJ, Mittan JM, Bianco-KeLLy F, GARCIA-SANDOVAL B, Lopez-MoLiNA
MI, Riveiro-ALvarez R, Avuso C. Invest Ophthalmol Vis Sci; 2014 Nov. 55(11):7562-71.

e Similar phenotypes caused by mutations in OTOG and OTOGL. Oonk AM, Leuenpeckers JM, HuvGen PL, SCHRA-
DERS M, DEL Campo M, DEL CasTitLo |, Tekin M, Feenstra |, Bevynon AJ, Kunst HP, Snik AF, Kremer H, AbmiraaL RJ,
Pennings RJ. Ear Hear; 2014 35(3):84-91.

* Progressive hearing loss and vestibular dysfunction caused by a homozygous nonsense mutation in CLIC5.
Seco CZ, Oonk AM, DomingUez-Ruiz M, Draaisma JM, Ganbia M, Oostrik J, Neveung K, Kunst HP, Hoerstoot LH,
DeL Castitio |, Pennings RJ, Kremer H, Abmiraal RJ, ScHrabers M. Eur J Hum Genet; 2014 en prensa.

Highlights
e |t has been activated the regularization procedure on group size that is currently composed of 11 members.

e \We are picking up the publication pace by means of 5 manuscripts currently in preparation / publication. To
emphasize the identification of the first gene associated with unilateral deafness in collaboration with the
team of Prof. Hannie Kremer.

o Attempt to establish new collaborations both within the program Sensorineural pathology (reference group
ACCI with Isabel Varela) as the gestation of SPANEX project (IPs. Pablo Lapunzina and Miguel Angel Mo-
reno) as an example of leadership of a project resulting the benefit of the consortium and the rest of the
extramural scientific community.

e Organization of an international symposium in collaboration with Professor Isabel Varela within the Ramon
Areces Foundation due to scheduling conflicts has been taken place on 5-6 March 2015.

e \We have received in the last annual two researchers from the University of Campinas (CNPQ program). This
program (visitor Pesquisador) allowed in this case my shift at the University of Campinas for 1 month for the
implementation of the latest techniques in the field of hearing loss (OTO-NGS-panel and OTO-array-CGH)
we have generated in our laboratory.

e Fund raising in the last call of FIS with projects (PI14 / 1162; IP Ignacio del Castillo and PI14 / 0948, IP: Miguel
Angel Moreno).

e As a consolidated group | lead in our research institute IRYCIS, we are part of consoricio IRYCIS who has
received one of the projects of excellence granted to research institutes call 2013 (PE13 / 00040). In the
field of innovation we hane renovated the innovation platform ITEMAS (node IRYCIS, PT13 / 0006/0002) of
which I am IP in the Ramén y Cajal Hospital.

Institution: Servicio Madrilefio de Salud
Contact: Hospital Ramoén y Cajal - Ctra. Colmenar, km 9. 28034 Madrid
Phone: (+34) 91 336 85 41 /91 336 89 66 - E.mail: mmorenop@salud.madrid.org
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Group U729
Programme: Mitochondrial and Neuromuscular Medicine

Lead Researcher: Navas, Placido

Group Members

STAFF MEMBERS: Cascajo Almenara, Maria Victoria | Gavilan Naranjo, Angela | Sanchez Cuesta, Ana M2

ASSOCIATED MEMBERS: Arroyo Luque, Antonio | Asencio Salcedo, Claudio | Ballesteros Simarro, Manuel
Angel | Brea Calvo, Gloria Teresa | Cordero Morales, Mario David | Garcia Teston Paez, Elena | Gonzélez
Mariscal, Isabel | Guerra Pérez, Ignacio | Jiménez Hidalgo, Maria Auxiliadora | Lopez Lluch, Guillermo |
Lopez Martin, José Manuel | Martin-Montalvo Sanchez, Alejandro | Miranda Vizuete, Antonio | Moreno
Ferndndez-Ayala, Daniel José | Padilla Lopez, Sergio | Rodriguez Aguilera, Juan Carlos | Rodriguez Hernan-
dez, Maria de los Angeles | Sdnchez Alcazar, José Antonio | Santa Cruz Calvo, Sara | Santos Ocafa, Carlos
| Vaquez Fonseca, Luis | Velazquez Dorado, Maria Almudena

Main lines of research

e Mitochondrial diseases due to coenzyme Q deficiencies.
* Mechanisms of regulation of coenzyme Q biosynthesis.
* Molecular structure of CoQ biosynthesis complex and its role in secondary deficiency.
e Other lines extramitochondrial:
- Metabolism and aging
- Epigenetic changes induced by both nutritional interventions and exercise.
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Most relevant scientific articles

* Yubero D, O Callaghan M, Montero R, Ormazabal A, Armstrong J, Espinos C, Rodriguez MA, Jou C,
Castejon E, Aracil MA, Cascajo MV, Gavilan A, Briones P, Jiménez-Mallebrera C, Pineda M, Navas P,
Artuch R. Association between coenzyme Q 10 and glucose transporter (GLUT1) deficiency. BMC
Pediatr. 2014 Nov 8;14(1):284.

* Doimo M, Trevisson E, Airik R, Bergdoll M, Santos-Ocafa C, Hildebrandt F, Navas P, Pierrel F, Salviati L.
Effect of vanillic acid on COQ6 mutants identified in patients with coenzyme Q10 deficiency. Biochim
Biophys Acta. 2014 Jan;1842(1):1-6. doi: 10.1016/j.bbadis.2013.10.007.

* Siendones E, SantaCruz-Calvo S, Martin-Montalvo A, Cascajo MV, Ariza J, Lépez-Lluch G, Villalba JM,
Acquaviva-Bourdain C, Roze E, Bernier M, de Cabo R, Navas P. Membrane-bound CYB5R3 is a com-
mon effector of nutritional and oxidative stress response through FOXO3a and Nrf2. Antioxid Redox
Signal. 2014 Oct 20;21(12):1708-25. doi: 10.1089/ars.2013.5479.

e Bujan N, Arias A, Montero R, Garcia-Villoria J, Lissens W, Seneca S, Espinds C, Navas P, De Meirleir L,
Artuch R, Briones P, Ribes A. Characterization of CoQ 1 biosynthesis in fibroblasts of patients with
primary and secondary CoQ 1 deficiency. J Inherit Metab Dis. 2014 Jan;37(1):53-62.

* Nguyen TP, Casarin A, Desbats MA, Doimo M, Trevisson E, Santos-Ocafia C, Navas P, Clarke CF,
Salviati L. Molecular characterization of the human COQ5 C-methyltransferase in coenzyme Q10
biosynthesis. Biochim Biophys Acta. 2014 Nov;1841(11):1628-38. doi: 10.1016/j.bbalip.2014.08.007.

Highlights

We have maintained the group’s activity with intense collaboratios with Rafael Artuch’s and Antonia
Ribes’s groups in CEBERER, including collaboration with Leonardo Salviati (Padova), Sandra Jacson
(Dresden), lain Hargreaves (London) and Salvatore DiMauro (USA). We have advanced in the basic
knowledgement of coenzyme Q synthesis regulation and have developed the following points. 1. We
have shown a new version of our proposal for the consideration of ubiquinol as orfan medicament for
primary deficiency in CoQ10 to the European Medicament Agency and we are developing a preclinical
assay in mice showing deficiency in CoQ (ADCK2+/-) and a clinical assay in the San Juan de Dios Hospital
in Barcelona, in cooperation with Rafael Artuch group. 2. We are developing the project eRARE2
coordinated by Pablo Menéndez and the internal project ACCI 2012 with Rafael Garesse (IP, U717) and
Belén Pérez (U746) in which iPSCs are produced and differentiated from fibroblasts showing deficiency
in CoQ synthesis. 3. In the ACCI 2014 call, we showed the proposal entitled “Study of the implication
of the permeability transition pore in models of diseases secondarily affecting mitochondrial activity:
putative use in diagnostic and therapy” with the participation of Jorgina Satristegui (U743) (IP) and
Marfa Moran (U723). 4. We maintain the service of diagnostic of mitochondrial pathology and analysis
of CoQ in muscle biopsies and/or primary fibroblasts of patients of public and private hospitals of
Andalucia. 5. We have characterized a patient with haploinsuficiency of CoQ4, a gene involved in
CoQ synthesis (Salviati et al. 2012) and have participated in the characterization of the only patients
described showing punctate mutations in COQ4 (Brea-Calvo et al 2015). 6. We have also phenotypicaly
characterized a KO mouse for ADCK2 gene. This mouse was developed by our group in 2012 and it
mimics a muscle-specific deficiency in CoQ without affecting neuronal function.

Institution: Universidad Pablo de Olavide
Contact: Universidad Pablo de Olavide - Ctra. de Utrera, km 1. 41013 Sevilla
Phone: (+34) 95 434 93 81/ 95 434 93 85 - E.mail: pnavas@upo.es - Website: http://www.cabd.es/
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Lead Researcher: Nunes, Virginia

Group Members

STAFF MEMBERS: Gonzalez Simarro, Laura | Lopez de Heredia Alonso, Miguel
ASSOCIATED MEMBERS: Prat Pedrola, Esther | Vilches Caubet, Clara

Main lines of research

e Heteromeric aminoacid transporters (cystinuria and lysinuria).

* Knockout model for megalencephalic leukoencephalopathy (MLC1).

* Molecular study of Wolfram Syndrome.

* News biochemical and genetis essays to identify MLC1 interactome.

e Characterization of the knockout mouse for LAT-2 transporter.

* Generation and characterization of the double LAT-2/Tat1 knockout mouse.
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Most relevant scientific articles

* Megalencephalic leukoencephalopathy with subcortical cysts protein 1 regulates glial surface localization of
GLIALCAM from fish to humans. Sirisi S, FoLcueira M, Lopez-HernANDEZ T, MiNiER! L, Pérez-Rius C, GAITAN-Pefias H,
ZANG J, MarTinez A, Carpevita-NorTes X, De La Viwa P, Roy U, Aua A, Neurauss S, FeErront S, Nunes V, Estévez R,
BarraLLO-GIMENO A. Hum Mol Genet. 2014 Oct 1;23(19):5069-86. doi: 10.1093/hmg/ddu231. Epub 2014 May
12. (PMID:24824219)

 Cerebral cortex hyperthyroidism of newborn mct8-deficient mice transiently suppressed by lat2 inactiva-
tion. NURez B, MarTiNez DE Mena R, Osrecon MJ, Font-Lumos M, Nunes V, Patacin M, Dumitrescu AM, MOorTe
B, BernaL J.PLOS One. 2014 May 12;9(5):€96915. doi: 10.1371/journal.pone.0096915. eCollection 2014.
(PMID:24819605)

* Two novel mutations in the BCKDK (branched-chain keto-acid dehydrogenase kinase) gene are responsible
for a neurobehavioral deficit in two pediatric unrelated patients.Garcia-Cazoria A, OvarzasaL A, ForT J, RosLEs
C, CasTeiON E, Ruiz-Sata P, Bopoy S, Merinero B, Lorez-Sata A, Doprazo J, Nunes V, Ucarte M, ArTucH R, Patacin M,
RobriGuez-Pomeo P, ALcaipe P, NAVARRETE R, Sanz P, FonT-Lumids M, ViLaseca MA, OrmaizaBaL A, PrisToupiLova A, Acu-
L6 SB. Hum Mutat. 2014 Apr;35(4):470-7. doi: 10.1002/humu.22513. Epub 2014 Mar 5.(PMID:24449431)

e Disrupting MLC1 and GlialCAM and CIC-2 interactions in leukodystrophy entails glial chloride channel dys-
function. Hoeca-Beiter MB, Sirisi S, Orozco 1J, Ferrer |, HoHensee S, Auserson M, Goppe K, ViLcHes C, be Herebia ML,
Nunes V*, Estevez R*, JentscH TJ* (*Sharing corresponding authorship) Nat Commun. 2014 Mar 19;5:3475.
doi: 10.1038/ncomms4475. (PMID:24647135)

Highlights

During the year 2014 we have continued working in our three lines of research on rare diseases: Wolfram
Syndrome, Cystinuria and Megalencephalic Leukoencephalopathy with Subcortical cysts (MLC), in two of them
in collaboration with other CIBERER units. We have created and participated respectively in the creation of the
Spanish and European registries for the syndromes of Bardet-biedl, Alstrom and Wolfram. We are members
of the international consortium for the advancement in the syndrome of Wolfram, sponsored by the French
Association for 6 years. We have been until June 2014 Spanish partner of a European project (EURO-WABB),
we have actively participated in the generation of guidelines for these syndromes and in the update of the entry
for Wolfram Syndrome in Orphanet.

We have worked on the development of a functional assay, in which we are already working, to test the
pathogenicity of different mutations in the WFS1 gene. Since last year we have continuing developing our
FIS project which aim is to demonstrate the possible therapeutic role of a molecule with characteristics for
modulating lithiasis of cystine in patients with Cystinuria using our murine Knockout model Slc7a9-/-. . We have
characterized the animal model for other amino acids transporter, LAT-2, as well as its interaction with another
amino acid transporter TAT1.We have participated in the elaboration of clinical guidelines for Cystinuria.

We keep on working in a project of the ELA Research Foundation which aim is to identify MLC 1 partners using
the Mlc1 Knockout mouse model we have generated. We want to highlight a recent collaboration with MedDay
Pharmacueticals to carry out a pilot trial to test a molecule as a possible therapy for MLC in this model. In two
of the three projects we work actively on the lines proposed by Horizon 2020 trying to identify molecules with
therapeutic effect.

Institution: Fundacion IDIBELL
Contact: IDIBELL Hospital Duran i Reynals - Gran Via, Km 2,7 08907 L'Hospitalet de Llobregat. Barcelona
Phone: (+34) 93 260 74 06 / 93 260 75 00 Ext: 3327
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Group U731
Programme: Inherited Metabolic Medicine

"

Lead Researcher: Palacin, Manuel

Group Members

Bartoccioni, Paola Chiara | Fort Baixeras, Joana

Bodoy Salvans, Susana | Chillarén Chaves, Josep | Kowalczyk Mieczyslaw, Lukasz
| Ratera Bastardas, Maria Merce | Rodriguez de la Ballina, Laura | Rosell Febres, Albert | Valencia Sanmiguel,
Eva Marfa | Vazquez Ibar, José Luis

Main lines of research

Structure and function of heteromeric aminoacid transporters. Physiopathology or renal reabsorption
of aminoacids.
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Most relevant scientific articles

e Structural bases for the interaction and stabilization of the human amino acid transporter LAT2 with its anci-
llary protein 4F2hc. RoselL A, Meury M, Avvarez-Marimon E, CosTa M, Perez-Cano L, Zorzano A, FErNANDEZ-RECIO J*,
PaLacin M*, Fotiapis D*. (*; correspondence authors) Proc Natl Acad Sci U S A. 2014 Feb 25;111(8):2966-71.
doi: 10.1073/pnas.1323779111. Epub 2014 Feb 10. PMID: 24516142

* Detergent-induced stabilization and improved 3D map of the human heteromeric amino acid transporter
AF2Nc-LAT2. Meury M, Costa M, Harper D, Staurrer M, JEckeLMANN JM, BROHLMANN B, Roselt A, Itcu H, Kovar K,
Patacin M*, Fotiapis D*. (*; correspondence authors) PLoS One. 2014 Oct 9;9(10):e109882. doi: 10.1371/
journal.pone.0109882. eCollection 2014.PMID: 25299125 [PubMed - in process]

* Two novel mutations in the BCKDK (branched-chain keto-acid dehydrogenase kinase) gene are responsible
for a neurobehavioral deficit in two pediatric unrelated patients. Garcia-Cazoria A, OvarzaaL A, FORT J, RoBLEs
C, Castelon E, Ruiz-Sala P, Boboy S, MeriNErO B, Lopez-Sata A, Doprazo J, Nunes V, UGArTE M, ArTucH R*, PALACIN
M*, Ropricuez-Pomso P* (*; correspondence authors)and the working group: Alcaide P, Navarrete R, Sanz P,
Font-Llitjés M, Vilaseca MA, Ormaizabal A, Pristoupilova A, Agullé SB. Hum Mutat. 2014 Apr;35(4):470-7.
doi: 10.1002/humu.22513. Epub 2014 Mar 5.PMID: 24449431

e Cerebral cortex hyperthyroidism of newborn mct8-deficient mice transiently suppressed by lat2 inactivation.
NUREz B, MarTiNez DE MENA R, OBregon MJ, FonT-Lumids M, Nunes V, Patacin M, Dumitrescu AM, MorTe B, Ber-
NAL J.PLOS One. 2014 May 12;9(5):€96915. doi: 10.1371/journal.pone.0096915. eCollection 2014.PMID:
24819605 [PubMed - indexed for MEDLINE] Free PMC Article

* Autophagy-regulating TP53INP2 mediates muscle wasting and is repressed in diabetes. Sata D, Ivanova S, Pia-
NA N, RiBas V, DuraN J, BacH D, Turkseven S, LaviLle M, VipaL H, Karczewska-Kupczewska M, KowaLska |, STRACZKOWSKI
M, Testar X, Patacin M, Sanori M, Serrano AL, Zorzano A. J Clin Invest. 2014 May; 124(5):1914-27. doi: 10.1172/
JC172327. Epub 2014 Apr 8.PMID: 24713655 [PubMed - indexed for MEDLINE] Free PMC Article

Highlights

We had generated and validated the first structural model at low resolution of a Heteromeric Amino acid
Transporter (HAT), the human 4F2hc/LAT2 (publications 1 and 2). This model offers the first structural clues
for the molecular recognition and stabilization of the light subunit (LAT2) by the heavy subunit (4F2hc). This
model should also apply for HAT involved on rare diseases like lysinuric protein intolerance (4F2hc/y+LAT1) and
cystinurias (rBAT/b0,+AT) (Fotiadis, Kanai y Palacin. Mol Aspects Med. 34:139-58, 2013).

In collaboration with a group of CIBERER units (U703, U715, U730y U746) we had studied the activity associated
to mutations causing BCKDK deficiency (publication 3) and with units U708 y U730 we performed the phenotyping
of the double KO for the thyroid hormone transporters MCT8 and LAT2 (Publication 4). BCKDK deficit causes a
form of inherited autism (Novarino et al. Science 338:394-397, 2012).In our work we did identify new BCKDK
mutations that add epilepsy and neural developmental defects to the syndrome. Our unit U731 expressed and
purifies to homogeneity for the first time human BCKDK, which allowed a direct determination of the intrinsic
activity of BCKDK mutants and demonstrated loss-of-function of the identified mutations.

Mutations in MCT8 cause Allan-Herndon-Dudley syndrome, but MCT8 KO do not phenocopy the syndrome in
mice, suggesting compensation by other thyroid hormone transporters. Because 4F2hc/LAT2 is also a thyroid
hormone transporter the double KO for MCT8 and LAT2 was generated. These mice did not developed Allan-
Herndon-Dudley syndrome but uncover an early postnatal role of 4F2hc/LAT2 in the supply of thyroid hormones
to cerebral cortex.

Finally, in collaboration with Prof. Antonio Zorzano lab (CIBERDEM) we had demonstrated the role of TP53INP2-
modulated autophagy on skeletal muscle wasting in type 2 diabetes (publication 5). This mechanism might be
operative in other conditions with defective insulin action.

Institution: Fundacion privada Instituto de Recerca Biomédica (IRB-Barcelona)
Contact: Institut de Recerca en Biomedicina (IRB Barcelona) - Josep Samitier, 1-5. 08028 Barcelona
Tel.: (+34) 93 403 71 98/9 - E.mail: manuel.palacin@irbbarcelona.org - Website: www.irbbarcelona.org
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Group U732
Programme: Genetic Medicine

Lead Researcher: Palau, Francesc

Group Members

STAFF MEMBERS: Gonzalez Cabo, M? Pilar | Martinez Rubio, M? Dolores | Molla Moliner, Belén.

AT THE EXPENSE OF THE PROJECT: Civera Tregon, Azahara | Juarez Gémez, Paula | Lupo Barretta, Vincen-
zo | Estela Bolta, Anna | Lopez, Victor | Riverio Arjomil, Fatima | Calpena, Eduardo.

AT THE EXPENSE OF MIGUEL SERVET: Espinds Armero, Carmen.

ASSOCIATED MEMBERS: Alarcon Hernandis, Benito | Barneo Mufoz, Manuela | Capilla Villanueva, Amalia
| Galindo Orozco, Maximo Ibo.

Main lines of research

* Genetics and molecular epidemiology of neurological and pediatric rare diseases.

* Neurobiology and cellular physiopathology of mitochondrial-associated Charcot-Marie-Tooth neuro-
pathies, Friedreich ataxia and Duchenne muscular dystrophy.

e Animal and cellular models of genetic disorders: comparative and functional genomics of Charcot-
Marie-Tooth disease and cerebellar ataxias.
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Most relevant scientific articles

* Perez-GARRIGUES H, Sivera R, VilcHez JJ, Espinos C, Patau F, Sevitia T. Vestibular impairment is a relevant
feature in SH3TC2 Charcot Marie Tooth disease (CMT4C). J Neurol Neurosurg Psychiatr 2014; 85:
824-827

e CaLPenaA EL, MarTiNEz-Rusio D, Sanz I, Montaner D, Rivorta C, Garcia-Pexas JJ, Area J, Doprazo J, Palau F,
Espinos C. Characterization of a new clinical form of hereditary recurrent neuropathy. Neuromusc Dis
2014; 24:660-665

* BoLINCHES-AMOROS A, MollA B, PLa-MarTIN D, Patau F, Gonzalez-Caso P. Mitochondrial dysfunction indu-
ced by frataxin deficiency is associated with cellular senescence and abnormal calcium metabolism.
Front Cell Neurosci 2014;8:124

e Yusero D, O CaltagHaN M, MonTero R, OrmazaBAL A, ARMSTRONG J, Espinos C, Robricuez MA, Jou C, Cas-
TEJON E, Aracit MA, Cascaio MV, Gavitan A, Briones P, JiMENEz-MaLLeBrera C, PINEDA M, Navas P, ARTUCH
R. Association between coenzyme Q 10 and glucose transporter (GLUT1) deficiency. BMC Pediatr
2014:14:284

* Ministerio de Sanidad, Servicios Sociales e Igualdad. Palau F (coordinador cientifico) et al. Estrategia en
Enfermedades Raras del Sistema Nacional de Salud - Actualizacion aprobada por el Consejo Interterri-
torial del Sistema Nacional de Salud el 11 de junio de 2014.

http://www.msssi.gob.es/organizacion/sns/planCalidadSNS/pdf/Estrategia_Enfermedades_Raras_
SNS_2014.pdf

Highlights

The group has achieved several scientific milestones in 2014, although some of them were published
in early 2015. These accomplishments are summarized: 1) We have shown that frataxin depletion
associated with Friedreich’s ataxia presents a bioenergetic deficit and a defect in the mitochondrial
calcium handling with induction of cellular senescence; 2) we have shown that lack of GDAP1 in a
murine KO model of recessive Charcot-Marie-Tooth disease type 2K disease affects mitochondrial
alterations with depleted cytosolic calcium and that this may lead to axonal neuropathy (Barneo-Mufioz
et al. PLoS Genet 2015); 3) we have shown by genetic and functional studies that JPH1 gene encoding
the juntophilin-1 is a modifier gene in the clinical expression and severity of CMT2K dominant forms of
neuropathy Charcot-Marie-Tooth disease due to R120W mutation in the GDAP1 gene (Pla-Martin et al.
Hum Mol Genet 2015).

Under the EUCERD Joint Action No. 20112201, we have organized the Workshop on the preliminary
results of the survey on expert centres in Europe, part of WP7 aimed at studying these centers as
actions healthcare quality for rare diseases in the European context of the coming European Reference
Networks (March 31-April 1, 2014, Madrid).

Along with CIBERER Unit 762 we have organized the International Symposium on ‘Peripheral inherited
neuropathies: from biology to therapy’ at the Ramon Areces Foundation in Madrid.

Institution: Fundacion Centro de Investigacion Principe Felipe
Contact: Centro de Investigacion Principe Felipe - C/ Eduardo Primo YUfera, 3. 46013 Valencia
Phone: (+34) 96 328 96 81 Ext 1205
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Group U733
Programme: Hereditary Cancer and Related Syndromes

Lead Researcher: Pallardo, Federico

Group Members

Garcia Giménez, José Luis
Seco Rivera, Marta
Markovic, Jelena | Rus Rus, Ariana Diana | Santangelo Magrini, Gustavo

Main lines of research

Physiopathology of oxidative stress in Fanconi anemia and Friedreich ataxia.
Kindler's syndrome fibroblast oxidative profile.

Cell cycle regulation in Down syndrome.

Epigenetics on rare diseases.



Ciberer

Most relevant scientific articles

® Garcia-Gimvenez JL. Seco-Cervera M, Acuapo C, RomA-MaTeo C, Dasi F, Prieco S, Markovic J, KNECHT E, Sanz
P, PalLarDo FV. Lafora disease fibroblasts exemplify the molecular interdependence between thioredo-
xin 1 and the proteasome in mammalian cells. Free Radic Biol Med. 2013 65C:347-359.

* RomA-MaTeo C, Acuapo C, Garcia-GivENEz JL, IBANEZ-CaBELLOS JS, SEco-CErvERA M, PaLLARDO FV, KNECHT E,
Sanz P. Increased Oxidative Stress and Impaired Antioxidant Response in Lafora Disease. Mol Neuro-
biol. 2014 May 17. doi:10.1016/j.freeradbiomed.2015.01.034

e Manguan-Garcia C, PiNTaDO-BERNINCHES L, CARRILLO J, MAcHADO-PINILLA R, SasTre L, PErez-Quiuis C, Esmoris |,
Giveno A, GARciA-GIMENEz JL, PALLARDO FV, Perona R. Expression of the genetic suppressor element 24.2
(GSE24.2) decreases DNA damage and oxidative stress in X-linked dyskeratosis congenita cells. PLoS
One. 2014 Jul 2;9(7):e101424. doi: 10.1371/journal.pone.0101424.

e Lorez DeL Amo V, Seco-Cervera M, Garcia-GimENEz JL, WHITworTH AJ, Pattarno FV, Gaunoo MI. Mitochon-
drial defects and neuromuscular degeneration caused by altered expression of Drosophila Gdap1:
implications for the Charcot-Marie-Tooth neuropathy. Hum Mol Genet. 2014 Aug 13. pii: ddu416.

e Seco-Cervera M, Spis M, Garcia-GivENEz JL, IBAREZ-CABELLOS JS, VELAZQUEZ-LEDESMA A, EsmoRris |, BaNuls S,
Perez-MacHADO G, PaLLarpo FV. Oxidative stress and antioxidant response in fibroblasts from Werner
and Atypical Werner Syndromes. Aging (Albany NY). 2014 Mar;6(3):231-45.

Highlights

Unit 733 maintains a close collaboration with the following CIBERER groups, U721, U742, U714 and
U757. In 2014 we have performed the following financed projects:” Study of miRNAs in Friedreich
Ataxia patients. Diagnostic and therapeutic implications (FIS PI12/02263), patient samples have been
stored at the CIBERER-Biobank, IRDIRC Project “TREAT-CMT" togheter with other CIBERER groups, two
ACCI from CIBERER, an international Project financed by the “Saving Lives at Birth-Grand Challenges
Canada Consortium” entitled: “Hist- Birth: Innovative and Rapid point-of-care histone test strips for early
diagnosis of sepsis in pregnancy and childbirth” and two projects related to severe sepsis financed by
Institute of Health Research INCLIVA and Generalitat Valenciana. We have launch teaching activities like
the subject “Physiopathology of rare diseases” in the Master of Physiology (Quality course) and master
of Biomedical Research from 2011 to 2015, we have also organized the course entitled: Rare diseases:
research, clinical care and social consciousness” in the Escuela Valenciana de Estudios Sanitarios (EVES).
Dr. Pallard¢ is the director of the ADEIT-Universitat de Valéncia (13721390) “master on rare diseases”.
In the section about knowledge transfer our group has developed “EpiDisease S.L.” the first Spin-off
in CIBER which main objective is to study epigenetic biomarkers in human diseases (26th June 2014).
In this period our group has been awarded with the following prizes: National Award to Young from
INJUVE (Ministry of Health, Social Services and Equity 201 and the award to the best business in R+D+i
from “premios EmprenJove” by IVAJ Generalitat Valenciana in 2014.

Institution: Universidad de Valencia
Contact: Universitat de Valéncia. Facultat de Medicina - Av/ Blasco Ibafez, 10. 46010 Valencia.
Phone: (+34) 96 386 46 46 - E.mail: federico.v.pallardo@uv.es

www.ciberer.es (129


http://www.ciberer.es
mailto:federico.v.pallardo@uv.es

Group U734 ¥
Programme: Genetic Medicine

Lead Researcher: Gonzalez Manchon, Consuelo

Group Members
ASSOCIATED MEMBERS: Martin Requero, Angeles | Sanchez Ayuso, Matilde

Main lines of research

* Development and characterization of conditional knockout mice for Cd40lg with specific gen ablation
at different steps of hematopoietic development, animal models of X-linked hyper IgM.

* Production of mice with conditional ablation of podocalyxin (Podxl) in vascular endothelial cells as a
model for the study of human vasculitis.

* Molecular basis of hemorrhagic syndromes (Glanzmann thrombasthenia, Bernard-Soulier syndrome,
FXIIl deficiency, among others).

e Establishment of lymphoblastoid cell lines from patiens with Amyotrophic Lateral Sclerosis (ALS), Fron-
totemporal Dementia (associated with mutations in progranulin), and Alzheimer Disease for systemic
study of the mechanisms controlling cell survival/death associated with neurodegeneration.

Most relevant scientific articles

e SANCHEZ-Guiu |, ANTON Al, PabiLa J, VEelasco F, Lucia JF, Lozano M, Cip A, Sevivas T, Loprez-FernanDez MF,
VIcente V, GonzaLez-MancHON C, Rivera J, Lozano ML. Functional and molecular characterization of inhe-
rited platelet disorders in the Iberian Peninsula: results from a collaborative study. Orphanet J Rare Dis
2014 Dec, 9: 213-224

® DE LA ENcARNACION A, Alquizar C, Esteras N, MarTIN-REQuERO A. Progranulin deficiency reduces CDK4/6/
pRb activation and survival of human neuroblastoma SH-SY5Y cells. Mol Neurobiol 2014, Nov 7 [Epub
ahead of print] PMID:25377796

® HoRRILLO A, FONTELA T, ARrias-SaLGADO EG, LLoBaT D, Porras G, Avuso MS, GonzALez-MancHon C. Generation
of mice with conditional ablation of the Cd40lg gene: new insights on the role of CD40L. Transgenic
Res 2014 Feb, 23(1):53-66

e Esteras N, ALqQuézar C, BarToLoME F, DE LA ENCARNACION A, BErRMEIO-PAREIA F, MoLiNa JA, MARTIN-REQUERO A.
G1/S cell cycle checkpoint dysfunction in lymphoblasts fromSporadic Parkinson’s disease patients. Mol
Neurobiol 2014, Sep 3. [Epub ahead of print] PMID:25182869

* Alquezar C, Esteras N, DE LA ENCARNACION A, Moreno F, Lopez bE MUNAIN A, MARTIN-REQUERO A. Increasing
PGRN levels and blockade of the ERK pathway: Upstream and downstream strategies for the treatment
of PGRN deficient frontotemporal dementia. Eur Neuropsychopharmacology, doi:10.1016/j.euroneu-
ro.2014.12.007
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Highlights

e The generation and phenotypic characterization of “knockout” mice with conditional ablation of
CDA4O0L at different stages of hematopoietic development has provided relevant results to understand
the pathogenesis and clinical manifestations of X-linked hyper-IlgM syndrome due to mutations in the
Cd40lg gene (ORPHA # 69712).

e We have developed a mouse model lacking podocalicina (Podxl) in the vascular endothelium that
represents an excellent tool for studying human vasculitis (ORPHA52759) and the mechanisms con-
troling vascular permeability.

¢ We conducted an epidemiological study in collaboration with the research group of doctors Vincent
and Rivera (Hospital Morales Meseguer, Murcia) on the incidence and identification of new mutants
and diagnostic difficulties of inherited platelet diseases in the Iberian Peninsula. In this study, 14 hos-
pitals have provided a total of 70 cases of 8 different disorders.

e \We are interested in mechanisms that cause cell death in disorders such as Alzheimer’s disease (AD),
frontotemporal dementia (FTLD) and other neurodegenerative disorders, in order to identify potential
therapeutic targets and to find useful biomarkers for the early diagnosis and/or track disease status.
The work focuses on cell cycle dysfuntion, apoptosis, mitochondrial impairment, oxidative damage,
and protein degradation using in vivo models of neurodegeneration and in vitro culture of cells, inclu-
ding peripheral cells from patients. Main findings can be summarized as follows:

1) We have detected altered gene expression in lymphocytes and brain of a murine model of familial
AD, as well as in lymphocytes of AD patients.

2) The increased levels of calmodulin found in lymphocytes and plasma of AD patients may serve as a
biomarker for early diagnosis of AD.

3) We have identified potential therapeutic targets in the Wn5a/CamKII/ERK1/2/CDK6/pRB signaling
pathway for the treatment of progranulin-linked FTLD (ORPHA#98929).

4) We began studies aimed at the repositioning of drugs for the treatment of idiopathic Parkinson
disease.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas

Contact: Centro de Investigaciones Biologicas - C/ Ramiro de Maéztu, 9. 28040 Madrid.

Tel.: (+34) 91 837 31 12 - E.mail:cgmanchon@cib.csic.es
http://www.cib.csic.es/es/grupo.php?idgrupo=58" - https:/www.cib.csic.es/es/grupo.php?idgrupo=57

www.ciberer.es 131


http://www.ciberer.es
mailto:cgmanchon@cib.csic.es
http://www.cib.csic.es/es/grupo.php?idgrupo=58
http://www.cib.csic.es/es/grupo.php?idgrupo=57

— / ' \\ '\K ‘!\‘I‘ I
- L/

Group U735
Programme: Paediatric and Developmental Medicine

R Ty S | = = g

Lead Researcher: Pérez Jurado, Luis A.

Group Members

Cusco Marti, lvon | Gutiérrez Arumi, Armand | Serra Juhe, Clara

Campuzano Uceda, Victoria | Del Campo Casanelles, Miguel | Flores Peirats, Ra-
quel | Palacios Verdu, Maria Gabriela | Pérez Garcia, Débora | Rodriguez Santiago, Benjamin

Main lines of research

Williams-Beuren syndrome. Molecular basis and pathogenic mechanisms.
Williams-Beuren syndrome. Mouse model generation and analysis.

Study of the genetic basis of autism spectrum disorders (ASD) and language specific impairment. Stu-
dy of the microduplication 7q11.23 syndrome.

Clinical and therapeutic research into medical genetics: Williams-Beuren syndrome, novel genomic
syndromes, autism and intelectual disability.

Human genome plasticity and disease susceptibility.

Somatic mosaicism and chromosomal inversions. Mutational mechanisms and relationship with ger-
mline and somatic disease.

Development and validation of high-throughput technology for diagnostic applications in medical
genetics.
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Most relevant scientific articles

o ARGENTE J, FLORES R, GuTiERREZ-ARUMI A, VERMA B, MARTOs-Moreno GA, Cusco |, OcHaian A, CHowen JA, FRILANDER
MJ, Perez-Jurapo LA. Defective minor splicecosome mRNA processing results in isolated familial growth hor-
mone deficiency. EMBO Mol Med 6:299-306 (2014).

* GonzAtez JR, A CAceres A, Esko T, Cusco |, (7 more authors), Perez-Jurano LA. A common inversion polymorphism
at 16p11.2 underlies the joint susceptibilityto asthma and obesity. Am J Hum Genet 94(3):361-72 (2014).

* SeGURA-PuiMEDON M, SaHUN |, VeLoT E, Dusus P, BorraLLEras C, Robricues AJ, VaLtero MC, VaLveroe O, Sousa N, He-
RAULT Y, DiersseN M, Perez-Jurapo LA, Campuzano V. Heterozygous deletion of the Williams-Beuren syndrome
critical interval in mice recapitulates most features of the human disorder. Hum Mol Genet. 23:6481-6494
(2014).

o BineLLl C, Susira, BaTatia A, Muriz A, Sucranyes G, Crippa JA, FARRE M, Perez-Jurapo LA, MarTiN-SanTos R. Com-
mon and distinct neural correlates of facial emotion processing in Social Anxiety Disorder and Williams
Syndrome: a systematic review and voxel-based meta-analysis of functional resonance imaging studies.
Neuropsychologia, 64C:205-217 (2014).

* Perez-Garcia D, Flores R, BRun-Gasca C, Perez-Jurapo LA. Lateral preference in Williams-Beuren syndrome is
associated with cognition and language. Eur Child Adolesc Psychiatry. 2014 Nov 28. [Epub ahead of print]

Highlights

Our group has contributed over the years to unravel the pathophysiologic mechanisms of Williams-Beuren
syndrome (WBS). Recent clinical research led to a better description of novel metabolic and neurobehavioral
features of the disease (Palacios JIMG 2015, Pérez-Garcia ECAP 2014), and abnormal brain activation related
to anxiety disorder (Binelli NeuroPsy 2014). We have also generated the best mouse model for WBS showing
neurobehavioral and craniofacial anomalies (Segura-Puimedon HMG 2014). We have obtained funding
for searching therapeutic targets for the cardiovascular and cognitive features (Innopharma) and for the
simultaneous study of WBS and the reciprocal microduplication syndrome (Todos Somos Raros). We have
consolidated a referral clinical unit for the multidisciplinary management of these disorders in the Hospital
del Mar, Barcelona.

Our work on structural variants of the human genome has contributed to the identification of clonal
mosaicism for chromosomal rearrangements as a strong and aging-related susceptibility factor (and
marker) for hematological and solid cancer (Machiela AJHG 2015). We have also found that submicroscopic
inversions can behave as contiguous gene susceptibility syndromes explaining joint genetic susceptibility
to some disorders and common traits, such as the novel 16p11.2 inversion related to asthma and obesity
(Gonzalez AJHG 2014).

In terms of clinically driven research we have identified and characterized a novel syndrome associated
with pituitary hypoplasia and growth hormone deficiency caused by mutations in a protein of the minor
splicecosome that regulates the processing of hypophyseal genes (Argente EMM 2014) and participated in
the clinical-molecular definition of several other disorders.

In addition to the diverse scientific contributions as publications, our research has obtained relevant
translational results, contributing to the diagnosis of patients and their genetic counseling, the development
of novel tools useful for the clinical labs, the consolidation of the spin-off company gGenomics, and the
evaluation of potential therapeutic agents for a rare disease, \WBS.

Institution: Universidad Pompeu Fabra
Contact: Phone: (+34) 93 316 08 56 /93 316 08 21
E.mail: luis.perez@upf.edu - Website: http://www.upf.edu/recerca/es/grups/ur-genetica.html
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Group U737
Programme: Inherited Metabolic Medicine

\ T\ 1
\Emm..—‘ 1

A

Lead Researcher: Ribes, Antonia

Group Members

STAFF MEMBERS: Matalonga Borrel, Lesley | Tort Escalé, Frederic
AT THE EXPENSE OF THE PROJECT: Oreiro Garcia, M? Teresa | Barbosa Sousa Gouveia, Sofia Isabel

ASSOCIATED MEMBERS: Briones Godino, Maria Paz | Bujan Murla, Nuria | Coll Rosell, Maria José | Fernan-
dez Sierra, Cristina | Ferrer Cortes, Xenia | Giros Blasco, Marfa Luisa | Gort Mas, Laura | Lluch Mir, Montserrat
| Macias Vidal, Judit | Pampols Ros, Teresa

Main lines of research

e Lysosomal and peroxisomal diseases.

e Intermediary metabolism and mitochondrial energy metabolism diseases.
* Protein glycosilation defects

e Search for new disease-causing genes
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Most relevant scientific articles

e TorT F, Ferrer-CorTES X, THIO M, Navarro-Sastre A, MaTaLtonga L, QuinTana E, et al. Mutations in the li-
poyltransferase LIPT1 gene cause a fatal disease associated with a specific lipoylation defect of the
2-ketoacid dehydrogenase complexes. Hum Mol Genet. 2014; 23(7):1907-15.

* Mavr JA, FeicHTinger RG, TorT F, Riges A, Spert W. Lipoic acid biosynthesis defects. J Inherit Metab Dis.
2014; 37(4): 553-63.

o Canueto J, GIRos M, Gonzalez-SarmienTo R. The role of the abnormalities in the distal pathway of cho-
lesterol biosynthesis in the Conradi-Hinermann-Happle syndrome. Biochim Biophys Acta. 2014;
1841(3): 336-44.

e BuAn N, Arias A, MonTero R, GArcia-ViLLoria J, Lissens W, Seneca S, et al. Characterization of CoQ10
biosynthesis in fibroblasts of patients with primary and secondary CoQ10 deficiency. J Inherit Metab
Dis. 2014; 37(1): 53-62.

o MaTalonGA L, Arias A, Coll MJ, Garcia-ViLLoria J, GorT L, RiBes A. Treatment effect of coenzyme Q(10)
and an antioxidant cocktail in fibroblasts of patients with Sanfilippo disease. J Inherit Metab Dis. 2014;
37(3): 439-46.

Highlights

In 2011 our group identified a new gene, NFU1, in humans. Thanks to this finding the knowledge of
the metabolic pathway of lipoic acid biosynthesis in humans started to grow. Using the biochemical
stratification proposed in previous study and thanks to the previous knowledge in yeast, our group
identified mutations in another new gene in this metabolic pathway, LIPT1, in 2014 . In addition we
would like to remark that the modification of this metabolic pathway, thanks to our work, has been
accepted by the scientific community and we have been invited recently to participate in a review about
the defects in the biosynthesis of lipoc acid (JIMD 2014, 37:553-563).

On the other hand, we have identified new disease-causing genes through exome sequencing or other
NGS strategies. It is remarkable the study of families with 3-methylglutaconic aciduria. Among them
we have found a family with mutations in a candidate gene, of which there is still no evidence in the
literature that associates it to human disease. Moreover, also in this large subgroup, we identified
mutations in other genes associated with disease (DNAJC19, TMEM70, ATP12, SERAC1, ECHST,
NDUFAF4, NADK2). We have identified mutations in another gene associated with disorders of protein
glycosylation and complex V deficiency, yet not associated with human pathology and in which we are
conducting functional studies. These works are pendent of imminent publication.

Concerning therapies, we have found a compound that could potentially act as a pharmacological
chaperone for glutaric aciduria type I. In the study of treatments for lysosomal diseases we found
a compound capable of inducing exocytosis . This compound is currently patented and licensed in
collaboration with the company BCN-peptides.

Current projects in 2014: 2 projects FIS; 1 DG-SANCO; 1 AGAUR Autonomous Community, 1 Project
CNAG and 1 non-competitive project BIOMARIN.

Institution: Hospital Clinico y Provincial de Barcelona
Contact: Instituto de Bioquimica Clinica. Mejia Lequerica, s/n
Edificio Helios Ill, planta baja. 08028 Barcelona - Phone: (+34) 93 227 93 40/ 93 227 56 72
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Group U738
Programme: Genetic Medicine

Lead Researcher: Rodriguez de Cérdoba, Santiago

Group Members

STAFF MEMBERS: Pinto Garcia, Sheila | Ruiz Sanchez, Angela Olimpia

ASSOCIATED MEMBERS: Duran Trio, Lara | Navarro Fernandez-Balbuena, Carmen | Tortajada Alonso,
Agustin

Main lines of research

* Molecular diagnostics and characterization of pathogenic mechanisms in pathologies associated with
deregulation of the complement system.

* Molecular basis for Lafora disease.

e Animal models of disease and development of therapeutic strategies.
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Most relevant scientific articles

e Susias HibaLco M., Tortalapa A., Gastolpl S., GALBUSERA M., Lopez-PerroTE A., DE JUANA LOPEZ L., GONZALEZ-
FerRnANDEZ FA., ViLLEGAS-MARTINEZ A., DominGuez M., Liorca O., Noris M., Morcan PB. and Rodriguez de
Cordoba S. A novel antibody against human factor B that blocks formation of the C3bB proconvertase
and inhibits complement activation in disease models. J. Immunol. 193(11):5567-75 (2014)

® SANCHEZ-CHINCHILLA D.#, PinTo S.#, Hoppe B., AbragNA M., Lopez L., Justa Rotban ML., Pera A., LOPEZ-TRASCASA
M., SANCHEZ-CORRAL P. AnD RobriGuez b Corposa S. Complement Mutations in Diacylglycerol Kinase-g-
Associated atypical Hemolytic Uremic Syndrome. Clin J Am Soc Nephrol. 9:1611-1619 (2014) (# Equal
contribution authors)

e SANCHEz-MoReNO A, DE LA Cerpa F., CaBrera R., Fuo J., Lopez-Trascasa M., Bebova R., Ropricuez e CORDOBA
S. and Ybot-Gonzalez P. Eculizumab in Dense-Deposit Disease after renal transplantation. Pediatr.
Nephrol. 29:2055-2059 (2014)

* RopriGuez b CORDOBA S., Suias-HipaLGo M., PINTo S. aND TorTalaDA A. Genetics of atypical Hemolytic Ure-
mic Syndrome (aHUS). Semin Thromb. Hemost. 40:422-430 (2014)

® GAYARRE J., DUrRAN-TRIO L., Criapo Garcia O., Acuapo C., Juana-Lorez L., Crespo |., KNECHT E., BovoLenTa P.
AND RopriGuez b Corpoa S. The phosphatase activity of laforin is dispensable to rescue Epm2a-/- mice
from Lafora disease. Brain. 137:806-18 (2014)

Highlights

Our research and translational activity focus in the study of rare diseases associated with complement
dysregulation and in Lafora disease. Our 2014 contributions, identifying new genetic associations or
characterizing novel pathogenic mechanisms, represent important advances in our understanding of these
disorders and provide new therapeutic possibilities. In different reviews and consensus reports published,
or submitted for publication, during this period we have summarized our opinion in relation to the
association between complement and disease, highlighting the importance contribution that complement
dysregulation plays in diseases like atypical Uremic Hemolytic Syndrome and C3-glomerulopathies and
how this improved knowledge of rare diseases have also important consequences in prevalent diseases
like Age-related Macular Degeneration and IgA Nephropathy. During 2014 our laboratory lectured
25 educational talks or seminars to different clinical groups (national and international), where we
emphasized these important advances in the complement field and the usefulness of this knowledge in
the clinical practice. During 2014 we have continue developing diagnostics strategies, including, a CGH
array for the detection of CNV in complement genes and a platform for the screening by NGS of the
genes associated with aHUS.

Also, we begin a research study in order to generate complement inhibitors with therapeutic interest,
which has already generated a patent for an anti-FB antibody. Our group is an international reference in
the physiopathology of the complement system and a very important asset for the Spanish’s health public
system. We develop a very strong translational activity in different medical specialties like nephrology,
ophthalmology and hematology, providing to many patients (more than 88 during 2014) with a genetic
and molecular analysis of the complement system and specific suggestions related to their treatments.
Also of strategic interest is the registry of patients with renal pathology that we have developed with the
supervision and support of CIBERER.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Centro de Investigaciones Bioldgicas.

C/ Ramiro de Maeztu, 9. 28040 Madrid - Tel.: (+34) 91 837 31 12 x4432/3
E.mail: srdecordoba@cib.csic.es - http://www.cib.csic.es/es/grupo.php?idgrupo=21
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Group U739
Programme: Inherited Metabolic Medicine

Lead Researcher: Rubio, Vicente

Group Members

De Cima Martin, Sergio | Gougeard, Nadine

Barcelona Andrés, Belén | Cervera Miralles, Francisco Javier | Fernandez Murga,
Maria Leonor | Llacer Guerri, José Luis | Marina Moreno, Alberto | Polo llacqua, Luis Mariano | Sancho Vaello,
Enea

Main lines of research

Urea cycle related enzymopathologies.
Structural biology of congenital hyperammonemias.
Structural biology of rare diseases.



Ciberer

Most relevant scientific articles

* Hu L, Diez-Fernanpez C, RurenacHT V, Hismi BO, UnaL O, Sovucen E, Coker M, Bavraktar BT, Gunobuz M, Kivkiv
E, Otcac A, Perez-Tur J, Rusio V, HigerLe J. Recurrence of carbamoyl phosphate synthetase 1 (CPS1) de-
ficiency in Turkish patients: characterization of a founder mutation by use of recombinant CPS1 from
insect cells expression. Mol Genet Metab. 2014;113(4):267-273.

* Diez-FernANDEZ C, Hu L, Cervera J, Hagerte J, Rusio V. Understanding carbamoyl phosphate synthetase
(CPS1) deficiency by using the recombinantly purified human enzyme: effects of CPS1 mutations that
concentrate in a central domain of unknown function. Mol Genet Metab. 2014;112:123-132.

e CasiNo P, Micuet-Romero L, Marina A. Visualizing autophosphorylation in histidine kinases. Nat Com-
mun. 2014,5:3258.

* HigerLe J, Rusio V. Hyperammonemia and related disorders. In: Blau N, Duran R, Gibson KM, Blaskovics
M and Dionisi-Vici C, eds. Physician’s Guide to the Diagnosis, Treatment, and Follow-Up of Inherited
Metabolic Diseases. Heidelberg: Springer -Verlag; 2014. pgs. 47-62

* Sanjurio P, Rusio V. Diagnostico y tratamiento de las enfermedades del ciclo de la urea. En: Sanjurjo
P, Balldellou A, eds. Diagndstico y tratamiento de las enfermedades metabdlicas hereditarias. 4° ed.
Majadahonda, Madrid: Ergon; 2014. pgs. 713-728.

Highlights

The five publications selected aim at reflecting different lines of our action within CIBERER, rather than
bibliographic impact factors. They try to exemplify basic advances (Nature Communications paper),
translational science (see both papers in Molecular Genet Metab) and plain translation of international
reach (chapter of the paradigmatic Blau book on Inherited Metabolic Diseases) and of hispanic reach
(chapter in the Spanish bible on inborn metabolic errors, the book edited by Sanjurjo). | will highlight
here that our commitment and experience on urea cycle disorders and of structure-function studies
(based on our abilities on crystallography and on recombinant protein expression) has focused this year
on cracking carbamoyl phosphate synthetase deficiency (a urea cycle disorder). Our initial breakthough
of 2013, the in vitro expression of abundant and highly pure human carbamoyl phosphate synthetase 1
(CPS1), has enabled us to attack this year the experimental study in collaboration with the most important
clinical group in Europe for CPS1 deficiency (led by Prof. Johannes Haberle, Hospital Pediétrico de Zurich)
of the consequences of the numerous clinical mutations found in patients with CPS1 deficiency. This
translational research activity of our group is in its high, and is bound to give further highly relevant
clinical and scientific fruits in 2015, with one paper accepted already, a PhD Thesis deposited which
has as exclusive subject CPS1 deficiency, and another two papers on this disorder at the writing stage,
one of them a great structural breaktrough of high translational relevance. All of this stems from our
activity in 2014. The group is involved in the current updating of our prior European clinical guideline
on urea cycle disorders; in preparing the AECOM'’s (Asociacion Espafiola sobre Errores Congénitos del
Metabolismo) guide on inborn hyperammonemia; and is working very actively on translational studies
on pyrrolin-5-carboxylate synthetase and acetilglutamate synthase deficiencies.

Institution: Agencia Estatal Consejo Superior De Investigaciones Cientificas

Contact: CSIC/ Instituto de Biomedicina de Valencia - C/ Jaime Roig. 11 - Tel.: (+34) 96 339 17 72
E.mail: rubio@ibv.csic.es - http://www3.ibv.csic.es/index.php/es/investigacion/genomica/uee
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Group U740
Programme: Inherited Metabolic Medicine

Lead Researcher: Salido, Eduardo

Group Members

STAFF MEMBERS: Rodriguez Rodriguez, Barbara

ASSOCIATED MEMBERS: Arnau Diaz Llanos, Maria Rosa | Lorenzo Sellares, Victor | Santana Rodriguez,
Alfredo

Main lines of research

¢ Inherited metabolic disease.
* Inherited renal diseases.
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Most relevant scientific articles

* Mesa-Torres N, Saupo E, Pev AL. The lower limits for protein stability and foldability in primary hyperoxa-
luria type |. Biochim Biophys Acta. 2014 Oct 18;1844(12):2355-2365.

® MEesa-Torres N, Yunta C, FaseLo-Rosa |, GonzaLez-Rusio JM, SAncHEz-Ruiz JM, Saupbo E, Atsert A, Pey AL. The
consensus-based approach for gene/enzyme replacement therapies and crystallization strategies: the
case of human alanine-glyoxylate aminotransferase. Biochem J. 2014 Sep 15;462(3):453-63.

* HerNANDEZ-GUERRA M, GoNzALEz-MENDEZ Y, DE Ganzo ZA, Saupo E, Garcia-PAaGAN JC, ABRANTE B, MALAGON
AM, BoscH J, QuinTero E. Role of gap junctions modulating hepatic vascular tone in cirrhosis. Liver Int.
2014 Jul;34(6):859-68.

e Luis-Lima S, Gasparl F, PorriNt E, Garcia-GonzALez M, BaTista N, Bosa-Osepa F, Oramas J, CARRARA F, GONZALEZ-
Posaba JM, Marrero D, Saupo E, Torres A. Measurement of glomerular filtration rate: internal and
external validations of the iohexol plasma clearance technique by HPLC. Clin Chim Acta. 2014 Mar
20;430:84-5.

e Tiepin BL, Kwong AM, INapomi MJ, Lee OJ, Park JM, Materi AM, Buston VS, Lin AM, Kupo LC, KarsTen SL,
FrencH SW, Narumiva S, Urape Y, Saupo E, Lin HJ. Intestinal tumor suppression in ApcMin/+ mice by
prostaglandin D2 receptor PTGDR. Cancer Med. 2014 Aug;3(4):1041-51.

Highlights
Research projects:

e SAF2011-23933 Molecular therapy of primary hyperoxaluria. MINECO.

e REGPOT-FP7-2012-CT2012-316137 Improvement of biomedical research and innovation in the Ca-
nary Islands. EU-FP7

Institution: Fundacion Canaria Rafael Clavijo

Contact: Hospital Universitario Canarias - Serv. Anatomia Patoldgica, Facultad de Medicina
C/ Ofra, s/n. 38320 La Laguna. Tenerife - Phone: (+34) 922 679 731 - E.mail: esalido@ull.es
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Group U741
Programme: Inherited Metabolic Medicine

Lead Researcher: SAnchez Jiménez, Francisca M?

Group Members

Reyes Palomares, Armando | Rodriguez Lopez, Rocio.

Abrighach, Hicham | Falardo Paredes , Ignacio José | Garcia Ranea, Juan Antonio
| Garcia Vilas Garcia, Javier Alejandro | Medina Torres, Miguel Angel | Rodriguez Quesada, Ana | Urdiales
Ruiz, José Luis | Vilas Garcia, Javier

Main lines of research
Development of bioinformatics tools for automated capture of biological information
From biogenic amine-related pathophysiological knowledge to applications on rare diseases
Search and characterization of angiogenesis modulators



Ciberer

Most relevant scientific articles

* RopriGUEz-LoPEz R, Reves-Patomares A, SANcHez-Jimenez F, Mebina M. PhenUMA: a tool for integrating the bio-
medical relationships among genes and diseases. BMC Bioinformatics. 2014; 15(1): 375. PMID: 25420641.

* Perins JR, Avuso P, Cornelo-Garcia JA, Ranea JA. The study of severe cutaneous drug hypersensitivity reactions
from a systems biology perspective. Curr Opin Allergy Clin Immunol. 2014; 14(4): 301-6. PMID: 24905771.

o Castro-Oropeza R, PiNO-AnGELEs A, KHomuTov MA, UrpiaLes JL, Mova-Garcia AA, VEPSALAINEN J, PERsSON L, SARABIA
F, Knomutov A, SAncHez-Jimenez F. Aminooxy analog of histamine is an efficient inhibitor of mammalian L-
histidine decarboxylase: combined in silico and experimental evidence. Amino Acids. 2014; 46(3): 621-31.
PMID: 24129980.

o SANCHEz-JIMENEZ F, Reves-PALOMARES A, Mova-Garcia AA, Ranea JA, Meoina MA. Biocomputational resources
useful for drug discovery against compartmentalized targets. Curr Pharm Des. 2014; 20(2): 293-300. PMID:
23701544,

o Garcia-CaatLero M, CaRepo L, FernANDEZ-MEparDE A, Mepina MA, Quesaba AR. The marine fungal metabolite,
ADO0157, inhibits angiogenesis by targeting the Akt signaling pathway. Mar Drugs. 2014; 12(1): 279-99.
PMID: 24441613

Highlights

In 2014, the unit 741 has accomplished a first phase of PhenUMA development (www.phenuma.uma.es;
Rodriguez-Lopez et al., 2014). We continue implementing the tool with genetic variant and metabolic data.
We have established partnerships with various CIBERER groups (and others, eg. Perkins et al, 2014). They
are giving promising results (unpublished results). The PhenUMA developers (CIBERER staff members) were
awarded with the Malaga Young 2014 prize (Junta de Andalucia).

The group also maintains experimental activity in the field of biogenic amines. These biomolecules are
involved in many low prevalence diseases (rare tumors, idiopathic inflammations, neuropathology, etc). We
have published on the adverse effects of overproduction of histamine and we have found a new family of
compounds with pharmacological potential as modulators of the histamine production (Castro-Oropeza et
al., 2014). In some of the recent reviews published by the group, we express our perspective on advances in
biogenic amine systems biomedicine (eg. Sanchez-Jiménez et al, 2014).

A part of our unit works in angiogenesis drug development, with translational potential for many rare diseases.
We located a couple of promising compounds (eg. Garcia-Caballero et al, 2014.).

Within the CIBERER framework, we have participated in various training events and promotion of in silico
technology (molecular modeling and dynamics) for the development of pharmacological chaperones, as we
were taking part in the development of pharmacological chaperones against Gaucher disease.

The CIBERER staff member Armando Reyes-Palomares defended his doctoral thesis with European mention
and the highest qualification.

We consider that our group is perfectly into CIBERER. As our activity has essentially a holistic nature, it can
work synergistically with other basic and clinical CIBERER groups.

Institution: Universidad de Méalaga
Contact: Facultad de Ciencias. Campus de Teatinos, s/n. 29071 Mélaga.
Phone: (+349 95 213 16 74 - E.mail: kika@uma.es - Website: www.bmbg.uma.es/procel
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Group U742
Programme: Genetic Medicine

Lead Researcher: Sanz, Pascual

Group Members

Garcia Gimeno, Adelaida | Heredia Pérez, Miguel
Berthier, Arnaud

Main lines of research

Lafora disease molecular basis.

Molecular mechanisms of laforin and maline actions.

Implication of AMP-activated kinase (AMPK) in metabolic regulation.

Implication of type PP1 phosphatase in metabolic regulation.

Structure and function of glucokinase and its repercussion on metabolic regulation.



Ciberer

Most relevant scientific articles

e RomA-MaTeo, C., Acuapo, C., Garcia-GIMENEZ, J.L., IBANEZ-CABELLOS, S., SEco-CERvERA, M. PaLLarDO, F.V.,
KnechT, E., Sanz, P. “Increased oxidative stress and impairment of antioxidant systems in Lafora disease
models”. Mol. Neurobiol. PMID: 24838580 (2014).

® RATHTHAGALA M, Brewer K.M., Parker M.W., SHErwooD A.R., WoneG B.K., Hsu S., BripGes T.M., PaascH B.C,
HeLtman L.M, Husopo S., Meekins D.A., Tavtor A.O., TurNer B.D., Aucer K.D., DukHaNDE V.V., CHAKRAVARTHY
S., Sanz P., Woops V.V., i S., Vander Kooi C.W. and Gentry M.S. “Structural Mechanism of Lafo-
rin Function in Glycogen Dephosphorylation and Lafora Disease”. Molecular Cell. PMID: 25544560
(2014).

Highlights

¢ \We have demonstrated that in fibroblasts from Lafora disease (LD) patients there is increase oxidative
stress, due probably to a mitochondrial dysfunction. These results were confirmed in mouse models
of Lafora disease, suggesting that oxidative stress should be considered as a new parameter in the
pathophysiology of LD (Roma-Mateo et al., 2014 Mol. Neurobiol, PMID: 24838580).

* \We have solved the crystal structure of laforin. This protein has two characteristic structural domains,
a carbohydrate binding module (CBM) and a dual specificity phosphatase domain (DSP). The solved
structure allows the localization of the amino acid residues that are mutated in LD patients y their
pathologic potential (Raththagala et al., 2014, Mol Cell, PMID: 25544560).

e \We have presented a patent on new AMP-activated protein kinase (AMPK) activators. Due to the
importance of AMPK in metabolic, cardiovascular, inflammatory and neurological diseases, we expect
to attract pharmaceutical companies interested in developing these compounds (Castro et al., 2014
P201431364).

e |In collaboration with the groups of Dr. Knecht and Pallardo, we have given an R+D service to the
Khondrion Company, to evaluate the antioxidant capacity of two compounds from the company and
the potential benefits on fibroblasts from LD patients.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Instituto de Biomedicina de Valencia, CSIC - C/ Jaime Roig, 11. 46010 Valencia.
Phone: (+34) 96 339 17 60
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Group U743
Programme: Mitochondrial and Neuromuscular Medicine

Lead Researcher: Satrustegui, Jorgina

Group Members

Contreras Balsa, Laura
Martinez Valero, Paula
De Arco Martinez, Araceli

Main lines of research

Global Cerebral Hipomyelination. Pathogenic mechanisms of the disease caused by mutations in ara-
lar/AGC1 studied with the use of AGC1 KO mice. Effects on myelination, formation of brain N-acetyl-
aspartate, glial glutamate and glutamine synthesis. Possible implication of aralar/AGC1 inl diseases
characterized by low levels of brain N-acetylaspartate.

Charcot-Marie-Tooth disease. Alterations in calcium signaling mechanisms, particularly calcium signa-
ling to mitochondria in forms of CMT caused by mutations in GDAP1 and MFN2.

Mitochondrial pathology: 1. Possible implication of SCaMCs in mitochondrial diseases characterized
by deletions in DNAmit deletions and ophthalmoplegia, 2) Possible implication of mutations in SCa-
MC-3 in human disease associated with deletions or depletion of liver, but not muscle, DNAmit.
Regulation of calcium signaling to mitochondria and calcium handling by mitochondria. Role of the
calcium uniporter and calcium regulated mitochondrial carriers Aralar/AGC1 and SCaMCs. Role of
these carriers in deregulation of mitochondrial calcium. Involvement in human pathology.
Tissue-specific mechanisms of oxidative phosphorylation regulation.

Mitochondrial retrograde signaling to nuclei as a possible target in mitochondrial pathologies.



Ciberer

Most relevant scientific articles

® Ruepa CB, TraBa J, AMIGO |, LLoReNTE-FoLCH |, GoNzALEZ-SANCHEZ P, PArRDO B, EsteBaN JA, DeL Arco A, SATRUS-
Tecul J. Mitochondrial ATP-Mg/Pi Carrier SCaMC-3/SIc25a23 Counteracts PARP-1-Dependent Fall in
Mitochondrial ATP Caused by Excitotoxic Insults in Neurons. J Neurosci. 2015 35(8):3566-81.

e Linosay KJ, Du J, Stoat SR, ConTreras L, LinTon JD, TurNer SJ, Sabitek M, SATRUsTEGUI J, Hurtey JB. Pyruvate
kinase and aspartate-glutamate carrier distributions reveal key metabolic links between neurons and
glia in retina. Proc Natl Acad Sci U S A. 2014 111(43):15579-84.

e Ruepa CB, Liorente-ForcH |, Amico |, ConTReERAS L, GONzALEZ-SANCHEZ P, MARTINEZ-VALERO P, JuarisTi |, PARDO
B, pEL Arco A, SaTrusTEGUI J. Ca(2+) regulation of mitochondrial function in neurons. Biochim Biophys
Acta. 2014 1837(10):1617-24.

e Cascon A, Comino-Menpez |, CurrAs-Freixes M, be Cusas AA, ConTRerAS L, RIcHTER S, PemzscH M, MaNcikova
V, INGLADA-PEREZ L, PerEz-BARRIOS A, CALATAYUD M, AZREL S, VILLAR-VICENTE R, ALLER J, SETIEN F, MoRran S, GARciA
JF, Rio-MAcHiN A, LETON R, Gomez-Grara A, ApeLLaniz-Ruiz M, Roncapor G, EsTeLLer M, RopriGuez-Antona C,
SATRUSTEGUI J, EisenHoreR G, URiosTe M, RosLepo M. Whole-Exome Sequencing Identifies MDH2 as a New
Familial Paraganglioma Gene. J Natl Cancer Inst. 2015 107(5).

Highlights

Our goal is calcium signaling to mitochondria and their involvement in human pathology, focused
on the study of mitochondrial signaling systems that do not require entry into the organelle; the
mitochondrial carriers of aspartate/glutamate (AGCs) and ATP-Mg/Pi (SCaMCs). We found that in
neurons the Ca2+-dependent mitochondrial carrier of ATP-Mg/Pi, SCaMC-3, is involved in the response
to intense stimulations intervening in the acute response to glutamate, during which performs the
transport of ATP or ADP in mitochondria. The transport of nucleotides into mitochondria counteracts
the nucleotide depletion caused by PARP1 activity and avoids its loss preventing the PTP opening and
confers protection against neuronal excitotoxicity in vitro and against seizures induced by kainate in
vivo. For these studies we have an intramural project of the CIBERER 14-11 call for the study of the
involvement of the permeability transition pore (PTP) in models of diseases affecting the mitochondria
for a possible diagnostic and therapeutic use.

Furthermore, progress has been achieved in understanding the glutamate-glutamine cycle and the role
of the carrier Aralar/AGC1 in the synthesis of aspartate as neuronal precursor of glial glutamine and
glutamate moving our study to the retina. There it has been demonstrated the function of aspartate
generated in photoreceptors for glutamate-glutamine synthesis in Muller glia, showing a symbiotic
relationship between the two cell types that will help in the understanding of retinal metabolism.
Recently our group has joined to the Instituto de Investigacion Sanitaria de la Fundacién Jiménez (lIS-
FJD) which has been granted a UAM-IIS-FJD intramural collaborative project to study the involvement of
Aralar/AGC1 in the glutamate-glutamine cycle and in epilepsy.

Institution: Universidad Autonoma de Madrid

Contact: Centro de Biologia Molecular Severo Ochoa

Nicolas Cabrera, 1 Campus de Cantoblanco UAM

28049 MADRID - Phone: (+34) 91 196 46 21 - E.mail: jsatrustegui@cbm.csic.es
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Group U744
Programme: Genetic Medicine

2y

Lead Researcher: Serratosa, José M.

Group Members

Guerrero Lopez, Rosa

Alvarez Linera Prado, Juan | Gonzélez Giraldez, Beatriz | Marinas Alejo, Ainhoa |
Sanchez Elexpuru, Gentzane | Sanchez Garcia, Marina

Main lines of research

Clinical and molecular study of rare genetic epilepsias. Molecular basis of Lafora myoclonic epilepsy.



Ciberer

Most relevant scientific articles

e OrTEGA-MORENO L, GIrALDEZ BG, VErRDU A, Garcia-Campos O, SANCHEZ-MARTIN G, SerraTosA JM, et al. Novel
mutation in STXBP1 gene in a patient with non-lesional Ohtahara syndrome. Neurologia 2015.

* GIrRALDEZ BG, GuErrero-Lorez R, OrTEGA-MORENO L, VErbu A, Carrascosa-Romero MC, Garcia-Campos O, et al.
Uniparental disomy as a cause of spinal muscular atrophy and progressive myoclonic epilepsy: Pheno-
typic homogeneity due to the homozygous c.125C>T mutation in ASAH1. Neuromuscular disorders
:NMD 2015;25:222-4.

® GUERRERO-LoPEZ R, ORTEGA-MORENO L, GIRALDEZ BG, ALarcoN-Morcitlo C, SANCHEZ-MARTIN G, NiETo-BARRERA M,
et al. Atypical course in individuals from Spanish families with benign familial infantile seizures and
mutations in the PRRT2 gene. Epilepsy research 2014;108:1274-8.

e Feriazzo E, CanaroaLia L, MicHetucar R, GamBARDELLA A, GENNARO E, Pasini E, et al. Mild Lafora disease: cli-
nical, neurophysiologic, and genetic findings. Epilepsia 2014;55:e129-33.

Highlights

Unit 744 of CIBERER aims: a) to identify and characterize genes involved in sporadic or familial genetic
epilepsies (fundamentally epileptic encephalopathies in childhood), b) to generate diagnostic and
therapeutic tools that improve the quality of life of patients and family members affected by these
diseases, and ¢) to achieve progress in the knowledge and treatment of Lafora disease by means of
studying animal models.

In 2014 a selected group of patients has been analyzed by means of a multigene panel designed for
the analysis of genes related to familial genetic epilepsies and epileptic encephalopathies in childhood
in order to validate and transfer this diagnostic tool. Furthermore, we have described new mutations
in the PRRT2 gene in the Spanish population in benign familial neonatal seizures and characterized
one case of progressive myoclonus epilepsy with spinal muscular atrophy with ASAH1 mutation.

Unit 744 continued to lead the Spanish Group of Genetics of Childhood Epilepsies, GEGEI (www.
gegei.es). In this year, drugs have been tested in animal models of Lafora disease in order to prepare
a clinical trial in patients and the corresponding clinical trial for studying the efficacy of Lacosamide
in nocturnal attacks has continued, developing devices for quantifying the frequency of nocturnal
epileptic fits in the patient’s home.

On an international level, we represented Spain in the “Collaborative Research Project (CRP) on
Rare Epilepsy Syndromes” of EUROEPINOMICS (European Science Foundation) participating in the
identification of new susceptibility genes in different types of rare epileptic syndromes.

Unit 744 provides the possibility of offering clinical and genetic studies to patients with rare epilepsies.

Institution: Instituto de Investigacion Sanitaria - Fundacion Jiménez Diaz
Contact: lIS-Fundacion Jiménez Diaz - Avda. Reyes Catdlicos, 2. 28040 Madrid
Phone: (+34) 91 550 48 00 Ext 3251 - E.mail: joseserratosa@me.com
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Group U745
Programme: Hereditary Cancer and Related Syndromes
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Lead Researcher: Surrallés, Jordi

Group Members

STAFF MEEMBERS: Bogliolo, Massimo | Pujol Calvet, M? Roser | Ramirez de Haro, Maria José.

ASSOCIATED MEMBERS: Cabre Fabre, Oriol | Castella Castella, Maria | Hernandez Viedma, Gonzalo |
Marin Vilar, Marfa | Mina, Leonardo | Minguillon Pedrefo, Jordi | Montanuy Escribano, Helena | Umbert
Mestres, Gloria

Main lines of research

* Genetics and molecular biology of Fanconi Anemia. Genetic characterization of Fanconi patients and
identification of new genes involved in the disease and into hereditary breast cancer syndrome and
its functions.

» Development of new diagnostic and therapeutic tools on Fanconi anemia, including gene therapy,
regenerative medicine and drug reporsuping.

* Mechanism of genomic instability and predisposition to cancer. Study of DNA lesions repair and bio-
logical and clinical consequences of repair mechanisms failure.

 Fanconi/BRCA pathway in cancer. Implication of Fanconi genes in cancer and use of them as a thera-
peutic target against cancer
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Most relevant scientific articles

e G.Lw, K.Suzuki, M.Li, J.Qu, N.MonTserraT, C. TARANTINO, Y.Gu, F.Y1, X.Xu, W. ZHANG, S.Ruiz, N.PLONGTHONGKUM,
K.ZHANG, S.Masupa, E.NveT, Y. Tsunekawa, R. D.Soucatia, A.GoesL, E.Aizawa, N.Y.Kim, J.Kim, [.Dusova, Y.L,
R.Ren, C. BEnNER, A.DEL Sot, J.BUEreN, J.P.TrRuiiLLO, J.SURRALLES, E.CappeLL, C.Durour, C.RoODRIGUEZ ESTEBAN AND
J. C.lzrisua. Modeling Fanconi Anemia pathogenesis and therapeutics using integration-free patient
iPSCs. Nature Communications 2014, 5:4330-4336.

e Rio P, R.Baros, A.LomBarDO, O.QUINTANA-BusTAMANTE, L.ALvAREZ, Z.GARATET, P.GENOVESE, E.ALMARZA, A.VALERI,
B.Diez, S.Navarro, Y.Torres, J.P.TruiiLo, R.Muritas, J.C.Secovia, E.Samper, J. SurraLLes, P.D.GREGORY,
M.C.Houwmes, L.NAiNG J.A.Bueren (2014). Targeted Gene Therapy and Cell Reprogramming in Fanco-
niAnemia. EMBO Mol Therapy 6:835-48

e A.Auuinas, M.J.Ramirez, M.J.BaraHoNA, E.VaLassi, E.Resmini, E.MaTo, A.SanTos, |.CRespo, O.BELL, J.SURRALLES,
AND S.WeBB (2014) Telomere length analysis in Cushing’s syndrome. Eur J Endocrinol. 171:21-9.

* TruiiLo JP and J SurraLLEs (2014) Savior siblings and Fanconi anemia: analysis of success rates from the
family’s perspective. Genetics in Medicine (acceptado)

* BoglioLo M and J SurraLLEs (2014) Fanconi anemia: from novel genes to advanced therapies. Current
Opinion in Genetics and Development (invited review; aceptado)

Highlights

During 2014 we developed new therapeutic strategies in Fanconi anemia based on genome editing.
We performed therapeutic research both in vitro (cell based screening system development to test
libraries o selected compunds) and in vivo, both in mice models and as part of a gene therapy clinical
trial where our team participates. In this framework, five Fanconi anemia patients have been recruited
in the first phase of the clinical trial aimed to mobilize and collect hematopoietic stem cells from Fanconi
anemia patients. We also discovered additional components involved in interstrand cross link repair and
homologous recombination with a role in cancer predisposition and prognosis that are currently under
patentability study. Whole exome sequencing of 60 Fanconi anemia and Fanconi anemia-like individuals
have been done in order to genetically characterize patients and find new candidate genes. We finalized
the SNP array analysis of 135 patient’s samples to detect bone marrow clonal cytogenetic events in
blood DNA. We finally collaborated in a research project on the pathophysiology of Cushing syndrome.

Institution: Universidad Auténoma de Barcelona

Contact: Facultad de Biociencias. Edificio C. 08193 Bellaterra, Cerdanyola del Vallés. Barcelona
Tel.: (+34) 9935811830 /935868051 (Lab Manager: Ana Molina)

E.mail: Jordi.surralles@uab.cat - Website: http://gig.uab.cat
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Programme: Inherited Metabolic Medicine
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Lead Researcher: Pérez Gonzalez, Belén

Group Members

STAFF MIEEMBERS: Ecay Crespo, Maria JesuUs | Leal Pérez, Fatima | Navarrete Lépez de Soria, Rosa

ASSOCIATED MEMBERS: Alcaide Alonso, Patricia | Belanguer Quintana, Amaya | Castro Reguera, Marga-
rita | Ferrer Lopez, Isaac | Gallego Villar, Lorena | Gd&mez Abascal, Alejandra | Garcia Mufioz, Maria José |
Martinez-Pardo Casanova, Mercedes | Medrano Rodriguez, Celia | Merinero Cortes, Begona | Oyarzaval
Sanz, Alfonso | Pérez-Cerda Silvestre, Celia | Richard Rodriguez, Eva Maria | Rodriguez Pombo, Pilar | Ruiz
Desviat, Lourdes | Ruiz Sala, Pedro | Yuste Checa, Patricia

Main lines of research

e Biochemical, genetic and proteomic analysis of glycosylation congenital disorders.

» Application of next generation sequencing and metabolomic techniques for identification of genetic
basis of unsolved patients.

 Development of antisense and pharmacological chaperone therapies in neurometabolic disorders.

» Study of mitochondrial dysfunction and oxidative stress in meatabolic hereditary diseases. Antioxidant
treatment.

* Molecular basis of cofactors involved in mitocondrial metabolism.
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Most relevant scientific articles

e TrRuliLLANO D*, Perez B*, GonzALez J, TornaDOR C, NAVARRETE R, Escaramis G, Ossowski S, ARMENGOL L, CORNEJO
V, DesviaT LR, Ucarte M, Estivitt X. Accurate molecular diagnosis of phenylketonuria and tetrahydro-
biopterin-deficient hyperphenylalaninemias using high-throughput targeted sequencing. European
Journal of Human Genetics (2014) 22(4):528-34. * These authors contributed equally to this work.

e GARciaA-Cazorla A, OvarzasaL A, Fort J, RosLes C, CasTteloN E, Ruiz-Sata P, Boboy S, MEeriNERO B, Lorez-Sata
A, Doprazo J, Nunes V, Ucarte M, ArTucH R, Patacin M, Robricuez-Pomso P. Hum Mutat. 2014 35(4):470-7.

e YusTe P, Meprano C, Gamez A, Desviat LR,, MattHus G, Ucarte M, Perez-CerpA C, Perez. Antisense Mediated
Therapeutic Pseudoexon Skipping In TMEM165-CDG.. Clinical Genetics (2014)

* GALLEGO-VILLAR L, Viecew HM, Perez B, Harping CO, UcarTe M, THoNy B, Desviat LR. A sensitive assay system
to test antisense oligonucleotides for splice suppression therapy in the mouse liver. Mol Ther Nucleic
Acids. 2014 Sep 16.

o Aicae P, Krut J, Ruiz-Sata P, Jesina P, Ucarte M, Kozich V, MeriNEro B. Enzymatic diagnosis of homo-
cystinuria by determination of cystathionine-B-synthase activity in plasma using LC-MS/MS. Clinica
Chimica Acta(2014)

Highlights

The research projects of the Diagnostic and Research of Inherited Metabolic diseases (IMD) are aimed at
improving the diagnosis and to the development of therapeutic strategies based on the analysis of the
mechanisms of action of the mutations identified in patients. During this year we have incorporated new
biomarkers analized in physiological fluids and new enzymatic activities assays in order to improve the
diagnosis and patient stratification for future genetic studies. At the genetic level we have implemented
routinely massive parallel sequencing as a diagnostic tool in IMD. In particular we highlight the
incorporation of genetic analysis of hyperphenylalaninemias (HPA). We have developed a gene panel for
analyzing the four genes that cause HPA generating a proof of concept that certifies the diagnostic utility
of the complete capture of candidate genes for detection of complete mutational spectrum including
nucleotide changes and copy number variations. We also highlight the first identification of new genes.
We have identified and functional characterized for first time mutations in the gene BCKDK in two
autistic patients. We have reported the successfully nutritional therapy. Regarding therapies we have
reported the characterization of mitochondrial dysfunction in organic acidurias as novel therapeutic
target. The results have revealed that oxidative damage may produce an alteration in the morphology
of mitochondria and mitochondrial respiration. Concerning the mutation specific therapies we highlight
the successful application of antisense therapy for exonic and intronic rescue of splicing motions hat
affect splicing and in vivo analysis of the effectiveness of treatment in a murine model of PKU.

Institution: Universidad Auténoma de Madrid
Contact: Centro de Biologia Molecular. Univ. Autonoma de Madrid - C/ Nicolas Cabrera, 1.
Campus de Cantoblanco - Tel.: (+34) 91 497 45 89/ 91 196 45 96 - E.mail: bperez@cbm.csic.es
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Group U747
Programme: Endocrine Medicine

Lead Researcher: Webb, Susan

Group Members

STAFF MEMBERS: Resmini, Eugenia

ASSOCIATED MEMBERS: Aulinas Maso, Anna | Badia Llach, Xavier | Barahona Costanzo, Maria José | Cres-
po Martin, Iris | Martinez Momblan, Marfa Antonia | Santos Vives, Alicia | Sucunza Alfonso, Nuria | Valassi,
Elena | Ybarra Mufoz, Juan

Main lines of research
* Morbidity and mortality, low grade inflammation and cardiovascular disease risk of patients suffering
from acromegaly and Cushing’s syndrome.

* Neuroradiological, neuropsychiatric and hormonal correlation in patients with endogenous hypercor-
tisolism.

e Spanish Acromegaly Registry.
* Neuromyopathy due to adult GH deficiency as a model of muscle atrophy.
e Etiology of cardiopathy in acromegaly and its relation to body composition.

* ERCUSYN: European Registry on Cushing’s Syndrome. Maintenance and exploitation of this database
which contains data on over 900 patients and is the largest one ever on patients with this diagnosis.

* Role of telomeres in endocrine diseases. In collaboracton with the group of J Surrallés U745.

* Study of bone microarchitecture and resistance and their determining factors in Cushing syndrome or
acromegaly in remission. Model to investigate the interaction bone- body fat.

154 CIBERER » Annual report 2014



Ciberer

Most relevant scientific articles

e Crespo |, GraNneLL-Moreno E, Santos A, Vatassi E, be Juan-Detaco M, Vives-GiLaerT Y, Wees SM, Gowmez-
Anson B, Resmini E. Impaired decision-making process and thinner prefrontal cortex in patients with
Cushing’s syndrome. Clin Endocrinol. 2014; 81(6): 826 - 833.

* Mo D, Btum WF, Rositio M, Wees SM, QI R, StrasBurGer CJ. Ten-year change in quality of life in adults on
growth hormone replacement for growth hormone deficiency: an analysis of the hypopituitary control
and complications study. J Clin Endocrinol Metab 2014; 99 (12): 4581 — 4588.

e Santos A, Resmint E, Crespo |, Pires P, Vives GiLaBerT Y, GRaneLL E, Valassi E, GOmvEz AnsonN B, MARTINEZ
MowmsLAN MA, Mataro M, Wess SM. Small cerebellar cortex volume in patients with active Cushing’s
syndrome. Eur J Endocrinol 2014; 171 (4): 461 — 469.

» Crespo |, WeBe SM. Perception of health and cognitive dysfunction in acromegaly patients. Endocrine
2014; 46 (3): 365 - 367.

e AuLinas A, Ramirez MJ, BaraHona M, VaLassi E, Resmint E, Mato E, Santos A, Crespo |, BELL O, SURRALLES
J, Wess SM. Telomere length analysis in Cushing’s syndrome. Eur J Endocrinol 2014; 171 (1):21 - 30.

Highlights

The U747 performs clinical research oriented to Rare Pituitary Diseases, with translation to the NHS,
registries and collaborations with patient associations. In translation we have continued to collaborate
with EPIRARE, Orphanet-Spain and the Pl is the coordinator of the CIBERER program “Endocrine
Medicine”; in 2014, 5 clinical groups have been linked to this program, strengthening its translational
activity. Since 1982, the Pl is responsible of specialized clinics for Rare Pituitray Diseases, and is a
recognized reference centre due to its professional excellence.

We have obtained a new publically funded research project Pl 14/000194, ISCIll: “Study of bone
microarchitecture and resistance and their determining factors in Cushing syndrome or acromegaly in
remission. Model to investigate the interaction bone- body fat”.

We have continued to collaborate in patients meetings collaborating with the associations of acromegaly
and Addison’s disease patients.

In transference to the productive market, we have been involved in many clinical trials (in phase 2, 3 and
4), epidemiological Studies, R&D&I and several advisory boards on Rare Pituitary Diseases, and have thus
funded the salary of a research nurse.

The copyright fees of the Pland the ascribed researcher X Badia of the specific quality of life questionnaires
for acromegaly, Cushing’s sd (and recently also for primary hyperparathyroidism) , are also fed back into
the Group to hire a predoctoral research fellow.

In 2014 the Agencia de Gestié d'Ajuts Universitaris i de Recerca (AGAUR) recognized the Group (355)
in the call for Support for Research Groups , and classified this Group as the 4th (the first clinical group)
of the 60 groups of the IIB-S Pau, demonstrating its internal and external value.

Institution: Instituto de Investigacion del Hospital de la Santa Cruz y San Pablo
Contact: Instituto de Investigacion del Hospital de La Santa Cruz y San Pablo. S Antoni M? Claret, 167
08025 Barcelona - Phone: (+34) 93 553 79 17 0 93 556 56 61 - E.mail: swebb@santpau.cat
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Group U748
Programme: Genetic Medicine

Lead Researcher: Diaz Nido, Javier

Group Members

STAFF MIEMBERS: Pérez Luz, Sara
ASSOCIATED MEMBERS: Gimenez Cassina Sendon, Alfredo | Katsu Jiménez, Yurika Maria | Lim Siok, Filip |

Main lines of research

 Neural cell models of frataxin deficiency.

* Molecular and cellular physiopathology of Friedreich’s ataxia.
* Gene therapy in models of Friedreich’s ataxia.

* Biology of stem cells of the olfactory mucosa.

* Application in cell therapy and regenerative medicine.
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Most relevant scientific articles

* Loria F, Diaz-Nipo J. Frataxin knockdown in human astrocytes triggers cell death and the release of
factors that cause neuronal toxicity. Neurobiol Dis 2014; Dec 29. [Epub ahead of print].PubMed

e TeLLo VELasQuez J, WatTs ME, Toporovic M, NazaretH L, Pastrana E, Diaz-Nipo J, Lim F, Exserg JA, Quinn R,
ST Jorn JA. Low-dose curcumin stimulates proliferation, migration and phagocytic activity of olfactory
ensheathing cells. PLoS One 2014; 9(10):e111787. PubMed

Contact: Universidad Autdbnoma de Madrid. Centro de Biologia Molecular Severo Ochoa
Nicolas Cabrera, 1. Campus de Cantoblanco UAM, 28049 Madrid - Phone: (+34) 91 196 45 62
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Group U749
Programme: Hereditary Cancer and Related Syndromes

Lead Researcher: Ferndndez Piqueras, José

Group Members

STAFF MEMBERS: Cobos Fernandez, Marfa de los Angeles | Gonzélez Sanchez, Laura
ASSOCIATED MEMBERS: Santos Hernandez, Javier | Villa Morales, Maria

Main lines of research

In the last year we have been working on genetics and epigenetics cancer susceptibility, with particular
reference to T-cell lymphoblastic lymphomas (T-LBL). Precursor T-cell lymphoblastic neoplasms are
aggressive haematological malignancies, which mainly develop in children (in particular adolescent males)
but can also affect adults. The molecular basis of these neoplasms has been well established in T-cell
lymphoblastic leukaemia (in particular T-ALL) but to a lesser extent in T-LBL, which consists of a rare subtype.
The integration of genomic approaches has enabled us to reveal a map of genetic alterations in coding and
non-coding genes (microRNAs), which provided new insights about T-LBL development. Specifically, we
have been working with specific mutations or deregulations of several members of the Fas/FasL apoptotic
signalling pathway to assess about the involvement of this apoptotic pathway. Another interesting initiative
was to unravel how activating JAK2 mutations may be contributing to T-LBL development. In addition our
team has collaborated with other groups in the study of the cannabinoid receptor CB2 as a pivotal regulator
in breast cancer. Finally, we have been working with some rare forms of psychiatric illnesses to identified
new susceptibility genes involved in alcohol use disorders. Present and future initiatives of our group are to
assess a role for key genes as NOTCH1, FBXW?7 and other members of the JAK/STAT pathways (in particular
JAK1, and JAK3), combining/integrating mutational screening and changes of expression due to epigenetic
mechanisms and microRNA deregulation; and to exploit the collateral damage of common deletions for
the development of more effective therapies to specifically killing lymphoma cells, avoiding the damage of
normal accompanying cells (ACCI project).
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Most relevant scientific articles

* ViLta-Morates M, Cosos MA, Gonzatez-GuateL E, Awvarez-lGLesias V, MarTiNez B, Piris MA et al. FAS system
deregulation in T-cell lymphoblastic lymphoma. Cell Death Dis 2014; 5: e1110.

® VVaqQuero-Lorenzo C, Lorez-CasTroMAN J, BErRmupo-Soriano CR, Saiz-Ruiz J, FERNANDEZ-PIQUERAS J & Baca-GARciA
E. Putative association between the -1415 T/C polymorphism of spermidine/spermine N1-acetyltrans-
ferase (SSAT1) gene and alcohol use disorders in women and men. Am J Drug Alcohol Abuse 2014;
40: 240-243.

° Perez-Gomez E, ANDRADA C, CarFAREL MM, BLasco-Benimo S, GARcia-TasoaDA E, ViLa-Morates M et al. Canna-
binoid receptor CB2 is a pivotal regulator of HER2 oncogenic signaling in breast cancer. J Natl Cancer
Inst 2015.

® Roncero AM, Lopez-Nieva P, Cosos-FErRNANDEZ MA, ViLLa-MoraLes M, GoNzALEZ-SANCHEZ L, Lopez-Lorenzo JL et
al. Contribution of JAK2 mutations to T-cell lymphoblastic lymphoma development. Leukemia 2015.

e Lorez-Nieva P, Matave M, GonzALEz-SANCHEZ L, FERNANDEZ-PIQUERAS J, FERNANDEZ-NAvARRO P & HERNANDEZ. JS.
Phosphorylation of Trp53 at serine 389 plays a key role in the radioadaptive response in mouse thy-
mocytes. Mutation Research 2015.

Highlights

The most remarkable major achievements were focused on the deregulation of FAS/FASL pathway
and in the contribution of JAK2 mutations to T-LBL development. Specifically, we have demonstrated
that the FAS-FASL system is impaired in a significant fraction of lymphomas through inactivating
mutations and/or deregulation of FAS and/or other members of the pathway rendering T-LBL tumour
cells more resistant to apoptotic cell death. Regarding JAK2 we have identified one activating TEL-
JAK2 translocation and six missense mutations, identifying intra-tumour heterogeneity (subclonal
heterogeneity) with implications for targeted therapies and accurately diagnosis. Functional approaches
revealed that several JAK2 mutations may activate JAK-STAT signalling pathway and to induce the
expression of the potent oncogene LMO2. Aberrant hypermethylation of SOCS3 also contributes to
enhance activation of JAK-STAT signalling in these tumours. We therefore proposed that the use of
pan-JAK inhibitors in combination with epigenetic drugs should be considered in future treatments. In
addition our team has collaborated in the demonstration that the cannabinoid receptor CB2 is a pivotal
regulator of HER2 oncogenic signalling in breast cancer; and in the identification of new susceptibility
genes involved in alcohol use disorders.

With regard to projects, our team has participated in a European initiative (OPERRA-604984) (2014-
16) and in an ACCI-CIBERER-12-03 project; and directed several projects: (1) from the Spanish Nuclear
Security Council; (2) the Spanish National Plan (SAF2012-36566); (3) and from the [IS-FID.

Additional results were a doctoral thesis, our participation in one training course, and in several Masters
and Post-graduates degrees at several Universities or Institutions (UAM, UCM, CNIO etc.). Members
employed by the CIBERER have participated in multiple training courses organized by the CIBERER itself
or other Institutions from the del SNS. Finally, as a member of the lIS-FID, our team have performed
genetic and epigenetic analyses of all T-LBL samples attended in the FJD Hospital.

Institution: Universidad Auténoma de Madrid
Contact: Centro de Biologia Molecular “Severo Ochoa” - C/ Nicolas Cabrera 1, lab. 327. 28049 Madrid
Teléfonos: (+34) 91 196 46 27 - 91 196 46 53 - E.mail: jfpiqueras@cbm.csic.es
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Group U750
Programme: Inherited Metabolic Medicine

Lead Researcher: Estévez Povedano, Raul

Group Members

STAFF MIEMBERS: Gaitan Penas, Hector

ASSOCIATED MEMBERS: Arnedo Llena, Tanit | Barrallo Gimeno, Alejandro | Elorza Vidal, Xabier | Lopez
Hernandez, Tania

Main lines of research

* Neurogenetics.

° Myelin.

* Neurodegeneration.
e lon channels.

e Glial regulation.

* Myotonia.

e Bartter syndrome.
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Most relevant scientific articles

e Perez-Rius C, GaAN-Perias H, EsTévez R, BarraLlo-Gimeno A. Identification and characterization of the ze-
brafish CIC-2 chloride channel orthologs. Pflugers Arch. 2014 Sep 20. [Epub ahead of print] PubMed
PMID: 25236920.

e Jeworutzki E, LacosteNa L, ELorza-VipaL X, Lopez-HernAnpez T, Estévez R, PuscH M. GlialCAM, a CLC-2
Cl(-) channel subunit, activates the slow gate of CLC chloride channels. Biophys J. 2014 Sep
2;107(5):1105-16. doi: 10.1016/j.bpj.2014.07.040. PubMed PMID: 25185546; PubMed Central PM-
CID: PMC4156679.

* ARNEDO T, Lopez-HernANDEZ T, Jeworutzki E, CaPpeviLA-NoRTES X, SIRisi S, PuscH M, Estevez R. Functional analy-
ses of mutations in HEPACAM causing megalencephalic leukoencephalopathy. Hum Mutat. 2014
Oct;35(10):1175-8. doi: 10.1002/humu.22622. Epub 2014 Aug 18. PubMed PMID: 25044933.

e Siris S, FoLgueira M, Lorez-HernANDEZ T, MINIERI L, PERez-Rius C, GAITAN-PeNAs H, ZanG J, MARTINEZ A, CAPDEVILA-
NorTEs X, DE LA ViLa P, Roy U, Aua A, Neurauss S, FErront S, Nunes V, EsTévez R, BarraLLo-Gimveno A. Me-
galencephalic leukoencephalopathy with subcortical cysts protein 1 regulates glial surface localization
of GLIALCAM from fish to humans. Hum Mol Genet. 2014 Oct 1;23(19):5069-86. doi: 10.1093/hmg/
ddu231. Epub 2014 May 12. PubMed PMID: 24824219.

® HoegG-BEeiLer MB, Sirisi S, Orozco IJ, Ferrer |, HoHensEE S, AusersoN M, Gobppe K, VitcHes C, pe Herebia ML,
Nunes V, Estevez R, JentscH TJ. Disrupting MLC1 and GlialCAM and CIC-2 interactions in leukodystro-
phy entails glial chloride channel dysfunction. Nat Commun. 2014 Mar 19;5:3475. doi: 10.1038/
ncomms4475. PubMed PMID: 24647135.

Highlights
e E-RARE2 project: “CLC channels and megalencephalic leukoencephalopathy”
¢ [CREA Academia prize for Raul Estévez Povedano

e ELA Research project: ELA 2012-014C2 “MLC disease: identification of proteins which could modu-
late the disease phenotype”

Institution: Universidad de Barcelona
Contact: Universidad de Barcelona. Facultad de Medicina - C/ Casanova 143. 08036 Barcelona
Phone: (+34) 93 403 97 81 - E.mail: restevez@ub.edu
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Group U751
Programme: Genetic Medicine

| et

Lead Researcher: Giménez Martin, Cecilio

Group Members

Aragén Rueda, Carmen | Lopez Corcuera, Beatriz | Nufnez Balbuena, Enrique |
Zafra Gémez, Francisco

Main lines of research

Study of mutations in the sodium channel Nav1.1 in patients whith Dravet Syndrome.

Study of glycine-mediated neurotransmission in the brain stem and spinal cord. Neuromuscular system
disorders relating to the glycinergic system: hyperekplexia.

Molecular basis for glutamatergic neurotransmission involved in memory and learning processes and
in pathological processes.



Ciberer

Most relevant scientific articles

* Jiménez E, NUREz E, IBAREZ |, DrarriN JE, Zarra F, Givenez C.Differential regulation of the glutamate trans-
porters GLT-1 and GLAST by GSK3B. 2014, Neurochem Int 79, 33-43.

* Jivenez E, NUREz E, IBAREZ |, Zarra F, AraGON C, GimEnez C. Glycine transporters GlyT1 and GlyT2 are diffe-
rentially modulated by glycogen synthase kinase 33. 2014, Neuropharmacology, 89:245-254

* RopricUEz A, OrTEGA A, BErumMEN LC, Garcia-ALcocer MG, Givenez C, Zarra F. Expression of the System N
transporter (SNAT5/SN2) during development indicates its plausible role in glutamatergic neurotrans-
mission. 2014 Neurochem Int 73, 166-171.

e Cugtlos B, Leme C, Gimenez C, Zarra F. Localization of the glycine transporter GLYT1 in glutamatergic
synaptic vesicle. 2014, Neurochem Int 73, 204-210.

* Hernanpez D, Fuentes A, OrTeGA A, Zarra F; Givenez C, Ropricuez A. 2014, Glutamine transporter SNATS
ontogeny in rat cerebral cortex. 2014, J Neurochem. 125, 181-182.

Highlights

Hereditary hyperekplexia is a complex genetic disease in which different genes may be involved (GLRAT,
GLRB, ARHGEF9, GPHN and SLC6A5) that encode proteins involved in inhibitory glycinergic neuro-
transmission. So far, two major proteins identified as responsible hyperkplexia, the strychnine sensitive
glycine (GlyR) and the neuronal glycine transporter Glyt2. Since our entry into CIBERER began the search
for mutations in glycinergic systems (receptors, transporters, accessory proteins) that may be involved in
hyperplexia. In coordination with the group led by Dr Lapunzina (Hospital La Paz) we initiated a study to
identify mutations in the SLC6A5 gene of patients diagnosed with hyperekplexia. So far we have found
new mutations of SLC6A5 and we are studying their impact in transport activity of the mutated protein
its biogenesis and itselectrophysiological properties . Latest publications of the group demonstrate how
mutations affect not only the transport properties of Glyt2, but also alter their intracellular trafficking
properties and their interaction with other scaffolding proteins.

Two years ago we began the study of mutations in the SCN1A gene encoding the sodium channel
Nav1.1 in patients with Dravet syndrome. We studied a large number of patients (over 500) found muta-
tions in 70 of them. Of these mutated forms of the channel found in patients, we selected 12 possible
impact on the regulation of protein. Our interest is in the study of intracellular trafficking and functional-
ity of the native and mutated protein in different positions.

Institution: Universidad Auténoma de Madrid

Contact: Centro de Biologia Molecular Severo Ochoa - Nicolas Cabrera, 1
Campus de Cantoblanco UAM. 28049 Madrid - Tel.: 91 196 46 29/91 196 44 01 - Fax:91 196 44 20
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Lead Researcher: Giraldo, Pilar

Group Members

STAFF MEMBERS: Alfonso Palacin, Marifa Pilar | Irdn Irdn, Maria Pilar

ASSOCIATED MEMBERS: Andrade Campos, Marcio | Capablo Liesa, José Luis | Latre Martinez, Paz | Pocovi
Mieras, Miguel | Roca Espiau, Mercedes | Sdenz de Cabezdn Alvarez, Alicia

Main lines of research

* Gaucher disease epidemiology, in Spain: National Registry acredited by ISO 9001 (Num EC2751/07).

* Genetic analysis and search of genes related to clinical heterogeneity. Directed mutagenesis. DNA,
serum, plasma and leukocyte patient samples biobank.

e Study of biomarkers and inflammatory cytokines and its relationship with response to treatment.
e Study of bone disease by imaging techniques and its relationship with plasma biomarkers.
* Neurological disease evaluation by clinical, neurophysiological and imaging methods.

e Clinical research of new drugs on clinical trials (OGT-011, TKT034, TKT039, Protalix). Independent
clinical trial.
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* Epidemiology of hematological neoplasias. Gene expression marker study and search of polymor-

phisms accounting for familial aggregations.

» Approach to study of internalization of nanoparticles containing small drug molecules on monocytes

and macrophages and application to treat deposit diseases.
* Analysis of the effect of pharmacological chaperones on protein mutants in Gaucher Disease.

* Plasma miRNAs profile in Haematological malignancies and predictor use to developed acute leukae-

mia.

Most relevant scientific articles

e Pastores GM, Petakov M, Giralbo P, Rosensaum H, Szer J, Deecan PB, Amato DJ, MenGeL E, Tan ES, CHERTKOFF

R, BriLl-Atmon E, Zimran A. A Phase 3, multicenter, open-label, switchover trial to assess the safety and
efficacy of taliglucerase alfa, a plant cell-expressed recombinant human glucocerebrosidase, in adult
and pediatric patients with Gaucher disease previously treated with imiglucerase. Blood Cells Mol Dis
2014; 2014 Dec. 53(4):253-60. PubMed

® GARCIA-GUTIERREZ V, PUERTA JM, MaEsTRO B, Casapo MonTero LF, MurieL A, MotiNa HurRTADO JR, PEREZ-ENCINAS
M, Moreno Romero MV, Suriot PB, Sota Garcia R, De Paz R, Ramirez SancHez MJ, Osorio S, Mata VazqQuez
MI, MaRrTINEZ LopPez J, SasTre JL, PorTEro MDE L, BauTista G, DurAN Nieto MS, Giralbo P, JIMENEZ JAMBRINA M,
BurcaLeTa C, Ruiz ArReponDoO J, PefiarruBlia MJ, ReQuena MJ, FErRNANDEZ VALLE MbeL C, Catte C, Paz CoLL A,
HernANDEZ-Rivas JA, Franco Osorio R, Cano P, TALLON Perez D, FernANDEZ DE LA MaTA M, GaARriDO PL, STEEG-
MmanN JL. Do chronic myeloid leukemia patients with late “warning” responses benefit from “watch
and wait” or switching therapy to a second generation tyrosine kinase inhibitor? Am J Hematol 2014;
Nov. 89(11):E206-11. PubMed

OrioL A, Girabo P, Kotsianipis |, Couturier C, OLe R, Angermund R, Corso A. Efficacy and safety of bor-
tezomib-based retreatment at the first relapse in multiple myeloma patients: a retrospective study.
Hematology 2014; Dec 10. [Epub ahead of print]. PubMed

Meprano-EnGAY B, [RuN P, GErvas-ARRUGA J, ANDRADE-Campos M, AnDreu V, ALFonso P, Pocovi M, GiraLpo P.
I[ron homeostasis and inflammatory biomarker analysis in patients with type 1 Gaucher disease. Blood
Cells Mol Dis 2014; 2014 Dec. 53(4):171-5. PubMed

Bensousker L, DimorouLos MA, Dispenziert A, Catatano J, BetcH AR, Cavo M, Pinto A, WeiseL K, Lubwig H,
BaHus N, Banos A, Tias M, Detrorge M, CavenacH J, Geralbes C, Lee JJ, CHen C, Oriol A, pE LA Rusia J, Qu
L, WHite DJ, Binper D, Anperson K, FErmanD JP, Moreau P, Attat M, KNiGHT R, CHEN G, VAN OOSTENDORP J,
Jacques C, Ervin-Havnes A, Avet-Loiseau H, Huun C, Facon T. Lenalidomide and dexamethasone in trans-
plant-ineligible patients with myeloma. N Engl J Med 2014; Sep 4. 371(10):906-17. PubMed

Institution: Instituto Aragonés de Ciencias de la Salud
Contact: Instituto Aragonés de Ciencias de la Salud. Hospital Miguel Servet. Campus San Francisco.
Avda. de CIBA. 50009 Zaragoza - Tel.: (+34) 670 285 339/ 976 761 283 /976 762 842
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Programme: Paediatric and Developmental Medicine
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Lead Researcher: Lapunzina Badia, Pablo D.

Group Members

STAFF MEMBERS: Benito Sanz, Sara | Martinez Gonzalez, Victor Manuel

ASSOCIATED MEMBERS: Aza Carmona, Miriam | Barroso Ramos, Eva | Belinchon Martinez, Alberta | Cam-
pos Barros, Angel | De Torres Pérez Hidalgo, Maria Luisa | Del Pozo Mate, Angela | Ezquieta Zubicaray, Be-
gofa | Fernandez Garcia Moya, Luis | Garcia Mifaur Rica, Sixto | Garcia Santiago, Fe Amalia | Heath, Karen
Elise | Mansilla Aparicio, Elena | Martinez Fernandez, Pilar | Martinez Montero, Paloma | Molano Mateos,
Jesus | Mori Alvarez, Marfa de los Angeles | Nevado Blanco, Julian | Palomares Bralo, Marfa | Santos Simarro,
Fernando | Solera Garcia, Jesus | Torres Jiménez, Rosa | Vallespin Garcia, Elena

Main lines of research

* Congenital alterations of purine metabolism.

e Subtelomeric rearrangements in patients with idiopathic mental retardation.

* Genetic and functional analysis of genes SHOX and SHOX2 in human growth.

e Overgrowth syndromes. Epidemiology. Clinical presentations and molecular analysis.
* Genetic factors in harmonic hypo.

» Determinants and genetic modifiers of monogenic diabetes.

» Genetic analysis of the ghrelin axis in childhood obesity.

e Study of the physiopathology of neurological manifestations in HPRT deficiency. Implication of purines
as neuromodulators.

* Design and optimization of a SNPs microarray for the evaluation of the therapeutic response and
toxicity of a series of HIV patients.

e Rearrangements and complex genetic anomalies detected by a CGH array in patients with birth de-
fects, mental retardation or tumors.
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* Molecular genetics of hypertrophic myocardiopathy.
* Functional characterization of CLCN1 mutations causing congenital myotonia.
* Molecular study of endothelial dysfunction in human cell models for diabetes and aging.

» Molecular characterization of the 22q11.2 region by MLPA techniques and its correlation with micro-
satellite genotyping and FISH.

* Pharmacogenetics and pharmacogenomics.

» Autosomal recessive osteogenesis imperfecta.

e Genomic diagnostic tools. Oligo-based microarrays, BCAs and SNPs.

* Genomic, epigenetic and transcriptional study of tumours in polymalformative genetic syndromes.
* Macrocephaly-Capillary Malformation.

* Next Generation Sequencing as a new diagnostic tool in genetic sindromes.

* Dravet Syndrome.

Most relevant scientific articles

e TeNorio J, MansiLa A, Vatencia M, MarTinez-GLez V, RomaneLLl V, Arias P, CAsTREJON N, PoLeTTA F, GUILLEN-NAVARRO
E, Gorpo G, MansiLLa E, Garcia-SanTiaco F, GonzaLez-Casapo |, VALLESPIN E, PaLomares M, Mori MA, SANTOS-SIMARRO
F, Garcia-MIRAUR S, FERNANDEZ L, MENA R, Benmo-Sanz S, DeL Pozo A, Sitia JC, IBaez K, Lorez-Granapos E, MARTIN-
Trusito A, Montaner D, HeatH KE, Campros-Barros A, Doprazo J, Nevapo J, Monk D, Ruiz-Pérez VL, Lapunzina P. A
New Overgrowth Syndrome is due to Mutations in RNF125. Hum Mutat; 2014 Dec. 35(12):1436-41. PMID:
25196541 Doi: 10.1002/humu.22689

e CourT F, Tavama C, RomaneLtl V, MarTiN-TRuiLLO A, lGLEsias-PLaTas |, Okamura K, SucaHara N, Simon C, Moore H,
HarnEess JV, Kersteap H, Sanchez-Mut JV, Kaneki E, Lapunzina P, Soeiva H, Wake N, Estelter M, Ocata T, Hata K,
NakasavasHi K, Monk D. Genome-wide parent-of-origin DNA methylation analysis reveals the intricacies of
human imprinting and suggests a germline methylation-independent mechanism of establishment. Genome
Res; 2014 Apr. 24(4):554-69. PMID: 24402520 Doi: 10.1101/gr.164913.113

* EGGERMANN T, BINDER G, Brioupe F, Maner ER, Lapunzina P, CustLtis MV, Bercaba [, Prawit D, Begemann M. CDKN1C
mutations: two sides of the same coin. Trends Mol Med; 2014 Nov. 20(11):614-22. PMID: 25262539 Doi:
10.1016/j.molmed.2014.09.001

* YUueN M, SanpARADURA SA, DowLinG JJ, Kostyukova AS, Moroz N, Quintan KG, Lentokari VL, Ravenscrort G, Toop EJ,
CeyHan-Birsoy O, GokHIN DS, MaLuenpa J, Lek M, NoLent F, Pappas CT, Novak SM, D'Amico A, MaLFATTI E, THoMAS
BP, GasrieL SB, Gupta N, Dary MJ, Itkovski B, HouweLing PJ, Davibson AE, Swanson LC, BrownsTeiN CA, Gupta VA,
MEeDNE L, SHANNON P, MarTIN N, Bick DP, Fusserc A, Houmsera E, Van DEN BeraH P, Lapunzina P, WaDDELL LB, Stosopa
DD, Bertint E, CHitavat D, Tetrer WR, Laquerriere A, GreGgorio CC, OtTenHenm CA, Bonnemann CG, Peun K, Begas
AH, HavasHi YK, Romero NB, Laing NG, NisHiNo |, WaLLGREN-PETTERSSON C, MELki J, FowLer VM, MAcARTHUR DG, Nor-
TH KN, Crarke NF. Leiomodin-3 dysfunction results in thin filament disorganization and nemaline myopathy.
J Clin Invest; 2014 Nov 3. 124(11):4693-708. PMID: 25250574 Doi: 10.1172/JCI175199

e CortoN M, Avia-FernaNDEz A, VALLESPIN E, LopEz-MoLina M, Atmocuera B, MarTiN-GARRIDO E, TaTu SD, KHan M,
Branco-KeLLy F, Riveiro-ALvarez R, BrRION M, Garcia-Sanpovat B, Cremers FP, Carracepo A, Avuso C. Involvement
of LCAS in Leber congenital amaurosis and retinitis pigmentosa in the Spanish population. Ophthalmology;
2014 Jan. 121(1):399-407. PMID: 24144451 Doi: 10.1016/j.0phtha.2013.08.028

Institution: Servicio Madrilefio de Salud
Contact: Hospital La Paz - Paseo de la Castellana, 261. 28046 Madrid - Phone: (+34) 91 727 72 17
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Group U754 |
Programme: Genetic Medicine

Lead Researcher: LOpez Trascasa, Margarita

Group Members

STAFF MEMBERS: Lopez Lera, Alberto

ASSOCIATED MEMBERS: Bernabeu Herrero, Elvira | Caballero Molina, Maria Teresa | Garrido Herrero, Sofia
| Mena de la Cruz, Rocio | Nozal Aranda, Pilar | Sdnchez-Corral Gémez, Pilar

Main lines of research
* The complement system: diagnosis and characterization of pathologies associated with congenital
deficiencies of the system and/or their regulation.
e Complement system disorders in renal pathology.

e |dentification of modifying genes in clinical manifestations in patients with hereditary angioedema by
means of gene expression studies with microarrays.

168 CIBERER » Annual report 2014



Ciberer

Most relevant scientific articles

o Lorez-Lera A, M Torres-CANIZALES J, GARRIDO S, MoRraLEs A, LoPez-TRAsCASA M. RoTHMUND-THOMSON syndrome
and glomerulonephritis in a homozygous C1g-deficient patient due to a Gly164Ser C1gC mutation. J
Invest Dermatol; 2014 Apr. 134(4):1152-4. PMID: 24157463 Doi: 10.1038/jid.2013.444

e SANCHEZ CHINCHILLA D, PinTo S, Hoppe B, AbragNa M, Lorez L, Justa Rotban ML, PeNa A, Lopez Trascasa M,
SANcHEz-CorraL P, Ropricuez be Corpoea S. Complement mutations in diacylglycerol kinase-e-associa-
ted atypical hemolytic uremic syndrome. Clin J Am Soc Nephrol; 2014 Sep 5. 9(9):1611-9. PMID:
25135762 Doi: 10.2215/CJN.01640214

e Cicarol M, ABerer W, BANEr) A, Bas M, BernsTen JA, Bork K, CasaLtero T, Farkas H, GRUMACH A, KapLAN
AP, Rieol MA, Tricalani M, ZanicHeLl A, Zuraw B. Classification, diagnosis, and approach to treatment
for angioedema: consensus report from the Hereditary Angioedema International Working Group.
Allergy; 2014 May. 69(5):602-16. PMID: 24673465 Doi: 10.1111/all.12380

e ABereR W, Maurer M, ResHer A, LoNGHURST H, Kivity S, Bycum A, CasatLero T, BLoom B, Nair N, MaLBRAN A.
Open-label, multicenter study of self-administered icatibant for attacks of hereditary angioedema.
Allergy; 2014 Mar. 69(3):305-14. PMID: 24438203 Doi: 10.1111/all.12303

e CHARIGNON D, GHannAM A, Derenpl F, PonarD D, MonNIER N, Lopez Trascasa M, Launay D, CasaLLero T, Die-
NouHAT K, Fain O, CicHon S, MarTin L, Drouet C. Hereditary angioedema with F12 mutation: factors
modifying the clinical phenotype. Allergy; 2014 Dec. 69(12):1659-65. PMID: 25134986 Doi: 10.1111/
all.12515

Institution: Servicio Madrilefio de Salud
Contact: Hospital La Paz - Paseo de la Castellana, 261. 28046 MADRID
Phone: (+34) 91 207 14 63 - E.mail: mltrascasa@salud.madrid.org
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Group U755
Programme: Sensorineural Pathology
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Lead Researcher: Millan Salvador, José M.

Group Members

STAFF MEMBERS: Aller Manas, Elena | Olivares Gonzélez, Lorena

ASSOCIATED MEMBERS: Aparisi Navarro, M? José | Jaijo Sanchis, Teresa | Morera Pérez, Constantino | Pé-
rez Garrigues, Herminio | Rodrigo Nicolas, Regina | Sequedo Pérez, M? Dolores | Vazquez Manrique, Rafael

Main lines of research
e Usher (USH) syndrome: molecular analysis of the genes involved in Usher syndrome by means of NGS,
translation to diagnosis and therapeutic approaches based on gene therapy.

* Experimental models of retinal degeneration: role of oxidative stress and inflammation in neurodege-
neration. Pharmacological therapy testing before translational application.

e Translational genomics and identification of biomarkers for the diagnosis of Charcot Marie Tooth
neuropathy.

e |dentification of prognostic biomarkers for spinal muscular atrophy.
e Search for Huntington’s disease modifying genes in a model of the disease in C. elegans.
e Editing the huntingtin gene in patients’ cells by means of CRISPR/Cas?9.
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Most relevant scientific articles

° Auas L, BARceLO M, BERNAL S, MaRTINEZ R, ALso E, MiLLAn JM, BaigeT M, Tizzano E. Improving detection and genetic
counseling in carriers of spinal muscular atrophy with two copies of the SMN1 gene. Clin Genet. 2014 85:
470-475.

o Garcia-GARciA G, ALLER E, Jao T, Ararist MJ, Larrieu L, Fauctre V, Branco-KeLLy F, Avuso C, Roux AF, MiLLAN JM.
Novel deletions involving the USH2A gene in patients with Usher syndrome and retinitis pigmentosa. Mol Vis.
2014 20: 1398-1410.

o CRrisTINA MARTINEZ-FERNANDEZ DE LA Camara C, Ouvares-Gonzatez L, Hervas D, Satom D, Mittan JM, Roorico R. Inflixi-
mab reduces Zaprinast-induced retinal degeneration in cultures of porcine retina. J Neuroinflammation. 2014
11:172.

o SANCHEz-ALcupia R, Corton M, Avita-Fernanpez A, Zurima O, Tatu SD, Peérez-Carro R, FERNANDEZ-SAN Jose P, Lopez-
MarTinez MA, peL CasTiLo FJ, Mitan JM, Branco-KeLLy F, Garcia-SanpovaL B, Lopez-Mouina M, RiveEIRO-ALvAREZ R,
Avuso C. Contribution of mutation load to the intrafamilial genetic heterogeneity in a large cohort of Spanish
retinal dystrophies families. Invest Ophthalmol Vis Sci. 2014 55: 7562-7571.

o Aparisi MJ, ALLEr E, Fuster-Garcia C, Garcia-Garcia G, Robrico R, Vazquez-ManriQue RP, Bianco-KEeLLy F, Avuso C,
Roux AF, Jao T, MiLtan JM. Targeted next generation sequencing for molecular diagnosis of Usher syndrome.
Orphanet J Rare Dis. 2014 9: 168.

Highlights

e The development of a Platform for Genomics within the lIS-La Fe coordinated by the Pl of the group. This is
a NGS-based platform capable to sequence by panels of genes responsible for genetically heterogeneous di-
seases and whole human exomes and is playing a key role in genetic diagnosis at both care level and research
for the unit U755 and other groups of IIS.

e Projects like TREAT-CMT, ACCII and collaboration CIBERER-CNAG have allowed us i) to familiarize with and
to interpret whole exome sequencing (WES). A WES from a family with Usher (USH) syndrome has allowed
us to identify a potential new disease-associated gene (manuscript in preparation); ii) to start the epigenetic
analysis (directed and whole genome methylation) of patients with CMT with similar genotypes and discor-
dant phenotypes; iii) to carry out functional studies on the effect of mutations in the splicing by minigenes
technology and extracting mRNA from epithelial hair cells of USH patients.

e The consolidation of research in cell biology by studying the processes of apoptosis, oxidative stress and
inflammation in the death of photoreceptors in both cell models (organotypic cultures of porcine retinas),
animals (mice rd10) and patients (serum and aqueous humour of patients with retinitis pigmentosa (RP).

e |nitiation of genomic technology edition by CRISPR/Cas9 in cellular models. We have obtained a project to be
performed in fibroblasts from patients with USH and RP.

e Generation of a model of C.elegans to identify modifier genes in Huntington’s disease (manuscript in prepa-
ration). We sequenced the complete genome of this model and we are analyzing the results.

e Translation to care system: the group maintains close relationship with several of patients’ associations, re-
gular activity with Orphanet and CIBERER-Biobank and has participated in the development of a diagnostic
guideline for aniridia in collaboration with another CIBERER group.

e Transferibility: A member of the unit has filed a patent about Meniere’s disease that has benn extended to
Europe and the United States but is not yet in operation.

Institution: Fundacion para la Investigacion del Hospital la Fe

Contact: Hospital U La Fe/ Unidad de Genética - Avda. Campanar, 21. 46009 Valencia
Phone: (+34) 96 197 31 53 - E.mail: millan_jos@gva.es - Website: www.iislafe.es
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Group U756
Programme: Sensorineural Pathology

Lead Researcher: Montoliu José, Lluis

Group Members

Fernandez Lopez, Almudena

Cantero Gonzalez, Marta Marfa | Fernandez Punzano, Juliana | Josa de Ramos,
Santiago | Martinez Garcia, Ménica | Montalban Iglesias, Soledad | Sdnchez Sanchez, Oscar Javier | Seruggia,
Davide

Main lines of research
Animal models of congenital hypopigmentation diseases: oculocutaneous albinism type | and ocular
albinism.

ALBINOCHIP: Design and validation of a new system for the genetic diagnosis of all the mutations
known associated with any type of albinism.

New animal model of achromatopsia involved in the cone deficit phenotype observed in the commer-
cial albino mice with no blood relations.

Optimization of methodologies in animal transgenesis: new methods CRISPR-Cas9, protocols and
techniques for more efficient generation, analysis and cryopreservation of animal models.

Pre-clinical therapeutic proposals for albinism, use of L-DOPA and nitisinone in mouse models.
Mechanism of action of L-DOPA in retinal development in mammals.



Ciberer

Most relevant scientific articles

* Harvs DW, Quabros RM, Serucaia D, OHTsuka M, TakaHasHl G, MonToLu L, GuruMurTHY CB. Mouse Geno-
me Editing Using the CRISPR/Cas System. Curr Protoc Hum Genet. 2014, 83:15.7.1-15.7.27.

* SeruGGlA D, Montouu L. The new CRISPR-Cas system: RNA-guided genome engineering to efficiently
produce any desired genetic alteration in animals. Transgenic Res. 2014; 23(5):707-16.

* Morera PN, MonTou L. Intracytoplasmic sperm injection (ICSI)-mediated transgenesis in mice. Methods
Mol Biol. 2014;1194:141-56.

* Montouu L, Kelsh RN. Do you have to be albino to be albino? Pigment Cell Melanoma Res. 2014;
27(3):325-6.

e Montouu L, Granskov K, WEI AH, MarTiINEZ-GARcia M, FERnANDEZ A, ARVEILER B, Morice-Picarp F, Riazubpin S,
Suzuki T, Aumvep ZM, Rosensera T, LI W. Increasing the complexity: new genes and new types of albinism.
Pigment Cell Melanoma Res. 2014;27(1):11-8.

Highlights

CIBERER Unit U756 focuses its activities in research on albinism, a rare genetic condition affecting
1:17000 in Europe and North-America. At least 18 heterogeneous types of albinism group in this rare
disease, globally characterized by a fundamental visual deficit, associated with mutations present in, at
least, 18 loci. People with albinism can manifest alterations in pigmentation, affecting skin, hair and eyes
(oculocutaneous albinism, OCA) o only the eyes (ocular albinism). These symptoms can be presented in
a syndromic form (Hemansky-Pudlak, Chediak-Higashi). In collaboration with the Spanish association in
support of people with albinism (ALBA, www.albinismo.es) and with unit U711 Angel Carracedo (USC)
we are developing an initiative called albinochip, aiming to genetically diagnose, universally, all known
mutations associated with albinism. We also offer support and information to everyone interested
through a dedicated web page (www.cnb.csic.es/~albino/). In the laboratory, we have generated
various animal models of albinism, essentially mice, whose genome has been genetically altered to
reproduce the visual and pigment deficits observed in humans. Using these animal models for different
types of albinism, mainly OCA1, we have explored the functional relevance of non-coding genomic
sequences, using the innovative CRISPR-Cas9 technology, and described phenotypes that are similar
to those observed in mutations usually located within the coding areas. We have also reported new
animal models of additional visual alterations, such as achromatopsia, and started to explore potential
treatments for certain types of albinism, analyzing the usefulness of some drugs whose activity has been
recently proposed to recover, at least partially, some deficits associated with albinism. Finally, through
our participation in International Mouse Functional Genomic consortia, we offer from our laboratory
the possibility to cryopreserve, archive, disseminate and import many mouse mutant lines of interest in
biomedicine, through the platform EMMA/INFRAFRONTIER (http://www.infrafrontier.eu).

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas

Contact: Centro Nacional de Biotecnologia (CNB-CSIC) - C/ Darwin 3, Campus de Cantoblanco.
28049 Madrid - Phone: (+34) 91 585 48 44 - E.mail: montoliu@cnb.csic.es

Web: http://www.cnb.csic.es/~montoliu/
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Group U757 _,
Programme: Hereditary Cancer and Related Syndromes

{

Lead Researcher: Perona, Rosario

Group Members

STAFF MEMBERS: Manguan Garcia, Cristina
ASSOCIATED MEMBERS: Carrillo Garcia, Jaime | Sdnchez Pérez, Isabel | Sastre Garzén, Leandro

Main lines of research

» Application of a rescue therapy in diseases associated with telomerase activity deficiency. Signalling
pathways active in dyskeratosis congenita in response to DNA damage. Improve the activity of nano-
particles and lentiviral vectors for gene therapy.

» Development of a therapy base in the GSE24.2 peptide fro the treatment of short telomeres associa-
ted diseases, increase oxidative stress and geentic instability.

* Genetic diagnosis of DC y study of telomere lenght in patients of DC and idiophatic pulmonary fibrosis.
Study of models of idiopathic pulmonary fibrosis using stem cells and KO mouse models for DUSP1.

e Investigation about the activity of GSE24.2 for the treatment of idiophatic pulmonary fibrosis.
* Use of GSE24.2 for the treatment of ataxia telangiectasia.
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Most relevant scientific articles

e JorGE OLver-DE La Cruz, Josera CARRION-NAVARRO, NoEmi GARCiA-RoMERO, ANTONIO GUTIERREZ-MIARTIN, ELisa LA-
zaRO-IBANEZ, CARMEN EscoBEDO-LUCEA, RosarIO PERONA, FERNANDO LopEz-Rios, CRisTOBAL BELDA-INIESTA AND ANGEL
Avuso-Sacipo. (2014) SOX2+ cells from the normal human white matter are able to generate mature
oligodendrocytes. Plos One 9(6):€99253. IF 3,73. IF 3,73

e C MaNGUAN-GARCIA, L. PINTADO-BERNINCHES, J. CARRILLO, R MacHADO-PINILLA, L SasTrRe, CARMEN PEREZ-QuILIS, [SABEL
Esmoris, AMPARO GIMENO, Jost Luis Garcia-GimMENEZ, Feperico V. Pallardé and R Perona (2014) Expression
of the genetic suppressor element 24.2 (GSE24.2) decreases DNA damage and oxidative stress in
X-linked dyskeratosis congenita cells. Plos One 9(7):e101424. doi: 10.1371/journal.pone.0101424.
eCollection 2014.. IF 3,73

* S.P. EcusquiaGUIRRE, C. MANGUAN-GARCIA, R. PEroNA, R.M. HerNANDEZ, M. IGARTUA, J.L. Pedraz. Development
and validation of a rapid HPLC method for the quantification of GSE4 peptide in biodegradable PEI-
PLGA nanoparticles. Journal of Chromatography B 2014 972:95-101. IF: 2.862

* EGusquiaGUIRRE, C. MANGUAN-GARCIA, L. PINTADO-BERNINCHES, L. larriccio, D. Carsalo, F. Asericio, M. Rovo,
J.L. Pepraz, R.M. HernANDEZ, R. Perona™, M. lcarTua*.(2014) Development of surface modified biode-
gradable polymeric nanoparticles to deliver GSE24.2 peptide to cells: a promising approach for the
treatment of defective telomerase disorders. Submitted to: European Journal of Pharmaceutics and
Biopharmaceutics, TP: Feb 7. pii: S0939-6411(15)00044-2 A. IF: 3.826.* corr authors

e C.Benmez-Buetga, MS, L.SancHEz-BarRroso, MS, M.GaLtarpo, PHD, Maria ApreLtANiz-Ruiz, MS , L. INGLADA-
Perez, PHD, K.Yanowski, J.CarriLLO, L.Garcia-Estevez, [.Cawvo, R.Perona, M.Urioste, A.Osorio, MA.BLasco,
C.RobriGuez-AnToNA, J.Benmez, (2014). Impact of chemotherapy on telomere-length in sporadic and
familial breast cancer patients. Breast Cancer Research and Treatment. 2014 Dec 21. 149(2):385-94

Highlights

We have identified a short sequence within the GSE24.2 peptide of 11 AA termed GSE4 that holds an
equivalent biological activity than GSE24.2. The in vivo assays in a rat model of pulmonary fibrosis and
using PLGA-PEI nanoparticles loaded with GSE4 indicate an antifibrotic activity of this peptide. We have
performed genetic diagnosis for dysketatosis congenita in colaboration with the U753 group of CIBERER
and detected new mutations within the spanish patients. For pulmonary fibrosis we colaborate with Dr.
Maria Molina Molina (CIBERES) to make a non invasive methos of telomere lenght measurement. Our
preliminary results of the use og GSE24.2 in ataxia telangiectasia patient cells indicate that expresion of
GSE24.2 is able to rescue some of the alteration of these cells.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Instituto de Investigaciones Biomédicas Alberto Sols. C/ Arturo Duperier, 4. 28029 Madrid
Phone: (+34) 91 585 44 63 - E.mail:rperona@iib.uam.es
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Group U758
Programme: Paediatric and Developmental Medicine

Lead Researcher: Posada De la Paz, Manuel

Group Members

STAFF MEMBERS: Monzon Fernandez, Sara

ASSOCIATED MEMBERS: Abaitua Borda, Ignacio | Alonso Ferreira, Verénica | Hens Pérez, Manuel | Morales
Piga, Antonio | Villaverde Hueso, Ana

Main lines of research
e Epidemiology and risk factors in autism: Early diagnosis (screening); case-cohort studies; case-control
studies.

e Epidemiology and risk factors in connective tissue diseases and autoimmune diseases: Risk factor
analysis; search for drugs; quality of life; registry; costs.

» General epidemiology of rare diseases: Rare disease registry; health costs; quality of life.

* Progressive spastic paraplegia and ataxias.

» National Rare Disease Registry (SpainRDR).

* National Rare Disease Biobank (BioNER).

* National germ line mutations database (SpainMDB).

» Development of computer workflows for the analysis and interpretation of data generated by massive
sequencing.

e |dentification of microRNAs involved in regulating genes causing rare diseases by means of high-
throughput assays with microRNA libraries.

* Genetics of retinoblastoma.
* Molecular and cellular biology of rare childhood tumors (sarcomas).
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Most relevant scientific articles

o Garcia-Privo P, HeLtenpoorN A, CHARMAN T, Roevers H, Dereu M, Roce B, BabueL S, MuraTori F, Narzisi A, VAN DaALEN
E, Moitanen |, DE LA Paz MP, Canal-Bebia R. Screening for autism spectrum disorders: state of the art in Europe.
Eur Child Adolesc Psychiatry. 2014 Nov;23(11):1005-21. doi: 10.1007/500787-014-0555-6. Epub 2014 Jun 10.

o LarA B, MarTiNEz MT, Branco |, HernANDEZ-MoRro C, VELasco EA, FerraroTT |, RoDRIGUEZ-FRIAS F, Perez L, Vazquez |, ALONSO
J, Posapba M, MarTiNez-DeLGapo B. Severe alpha-1 antitrypsin deficiency in composite heterozygotes inheriting a
new splicing mutation QOMadrid. Respir Res. 2014 Oct 7;15:125. doi: 10.1186/512931-014-0125-y.

°* Mora M, ANGELINI C, Bignami F, Bopin AM, Crimi M, Di Donato JH, Feuce A, Jaecer C, Karcaar V, LECam Y, Lynn S,
Meznaric M, Moaalo M, Monaco L, Pourano L, be La Paz MP, et al. The EuroBioBank Network: 10 years of hands-
on experience of collaborative, transnational biobanking for rare diseases. Eur J Hum Genet. 2014 Dec 24. doi:
10.1038/ejhg.2014.272.

® THompsoN R, JornsToN L, Taruscio D, Monaco L, Beroup C, Gut IG, Hansson MG, ‘T Hoen PB, Patrinos GP, Dawkins H, En-
sini M, Zatioukal K, Kousi D, Hestor E, et al. RD-Connect: an integrated platform connecting databases, registries,
biobanks and clinical bioinformatics for rare disease research. J Gen Intern Med. 2014 Aug;29 Suppl 3:5780-7.
doi: 10.1007/511606-014-2908-8.

o Lopez-Bastipa J, LiNerTovA R, Ouva-Moreno J, PosaDA-DE-LA-PAz M, Serrano-AcGuILAR P. Social economic costs and
health-related quality of life in patients with systemic sclerosis in Spain. Arthritis Care Res (Hoboken). 2014
Mar;66(3):473-80. doi: 10.1002/acr.22167.

Highlights

U-758 researchers have participated in 12 projects in 2014 (9 ongoing + 3 new). It is important to point out the
role of coordinator of the EU project “Autism Spectrum Disorders in the European Union” from DG-SANCO, and
the participation in RD-Connect and RARE-BestPractices, both from FP7. The head of the unit is also coordinator of
the RD registries network SpainRDR, funding by IRDIRC consortium.

In 2014 Manuel Posada was appointed member of the group of experts in RD of the European Commission, and
named President-Elect of the International Conference on RD and Orphan Drugs (ICORD). U-758 international
projection on RD field is completed with the NIH collaboration (ORD-NCATS) and the international group of
undiagnosed cases.

U-758 develops and maintains two national platforms which support RD research: the National RD Biobank and
the National RD Registry. The intraCIBERER collaboration is related to epidemiology and the National RD Registy.
lIER has recently increases the possibilities of collaboration with basic research groups, thanks to its new human
genetics department. Unfortunately, our request for inclusion those researchers in unit 758 CIBERER has been
rejected in 2014, despite having been approved by the CIBER and the director of ISCII.

In these circumstances, we have maintained the activities outlined in the previous years and developed new ones:
SpainMDB database of mutations; new collaborative projects; inclusion in the ISCIIl platform of biobanks, being
coordinators of RD biobanks work package; application and success of a CIBERER “beca lanzadera”; and ongoing
collaboration with CIBERER groups participating in the National RD Registry.

Finally, U-758 also collaborates with other CIBER such as CIBERESP and CIBERES.

Institution: Instituto de Salud Carlos Ill
Contact: Inst. de Investigacion de Enfermedades Raras - Instituto de Salud Carlos lll. lIER, pabellén 11.

Monforte de Lemos, 5. 28029 Madrid - Tel.: (+34) 91 822 20 44 / 680 457 649 - E.mail: mposada@isciii.es

Website: http://www.isciii.es/ISClll/es/contenidos/fd-el-instituto/fd-organizacion/fd-estructura-directiva/
fd-subdireccion-general-servicios-aplicados-formacion-investigacion/fd-centros-unidades/instituto-
investigacion-enfermedades-raras.shtml
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Group U759
Programme: Inherited Metabolic Med1c1ne

BV G

Lead Researcher: Pujol Onofre, Aurora

Group Members

STAFF MEMBERS: Launay, Nathalie | Ruiz Sales, Montserrat

ASSOCIATED MEMBERS: Coppa, Andrea | Dalfo Capella, Esther | Fourcade Guillou, Stephane | Grau Gui-
jarro, Laia | Guilera Zapater, Cristina | Martinez Garcia, Juan José | Ranea Robles, Pablo | Schluter Martin,
Agatha

Main lines of research

» Physiopathology of adrenoleukodystrophy: impact of oxidative stress in mitochondrial function, ener-
getic homeostasis and proteolytic processes, using the mouse model developed and characterized in
our laboratory and tissues of X-ALD patients.

e Treatment of adrenoleukodystrophy: preclinical tests in the mouse model and clinical trials in patients
with X-ALD.

* Peroxisomal integrative genomics. Peroxisomal metabolome characterization and the organelle’s evo-
lutive origin.

» Physiopathology of Pelizaeus Merzbacher disease, metachromatic leukodystrophy and other leuko-
dystrophies.

* Disease model of adrenoleukodystrophy in C.elegans: role of fatty acids in oxidative stress, neurode-
generation and aging.

» Systems biomedicine for unravelling the molecular basis and modelling leukodystrophies and inheri-
ted spastic paraplegias.
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Most relevant scientific articles

e Launay N, Acuapo C, Fourcape S, Ruiz M, Grau L, RiEra J, Guitera C, GIros M, Ferrer |, KNecHT E, PuloL A*.
Autophagy induction halts axonal degeneration in a mouse model of X-adrenoleukodystrophy. Acta
Neuropathol. 2015 Mar;129(3):399-415. IF : 9.777 (Q1 Neurosciences 13/252)

o SzczesNa K, pE LA Caripab O, Petazzi P, Soter M, Roa L, Saez MA, Fourcape S, PujoL A, ArRTUCH-IRBERRI R, MOLERO-
Luis M, VipaL A, HuerTas D, EsteLier M. Improvement of the Rett syndrome phenotype in a MeCP2 mouse
model upon treatment with levodopa and a dopa-decarboxylase inhibitor. Neuropsychopharmacology.
2014. Nov;39(12):2846-56. IF: 8.678. (Q1 Neurosciences 17/252).

* PRINEN E, CanTo C, Jo YS, Morato L, ZHANG H, Menzies K, Witiams EG, MoucHiroup L, Moutian N, Hacsera C, Li
W, Timmers S, ImHOF R, VErseek J, PusoL A, van Loon B, Viscomi C, ZeviaNi M, SCHRAUWEN P, SAauve A, ScHooNJans K,
Auwerx J. Pharmacological inhibition of Poly(ADP-Ribose) Polymerases improves fitness and mitochondrial
Function in Skeletal Muscle. Cell Metab. 2014 Jun 3;19(6):1034-41. IF: 16.747 (Q1 Cell Biology 8/185).

* MoraTo L, Bermini E, VErriGNI G, ARpissoNE A, Ruiz M, Ferrer |, Uziet G anp PujoL A*. Mitochondrial dysfunction
in white matter disorders. Glia. 2014 Nov;62(11):1878-94. IF: 5.066 (Q1 Neurosciences 43/252).

e Stack C, Jamuppin S, EupenaHL C, Geraces M, Starkova N,. Starkov AA, PorTero-OTIN M, Launay N, PusoL A,
Kaipery, N; THomas B; BeaL MF, Dumont M. Methylene blue upregulates Nrf2/ARE genes and prevents
tau-related neurotoxicity. Hum Mol Genet 2014 Jul 15;23(14):3716-32. IF 7.692 (D1, Biochemistry and
Molecular Biology 28/290).

Highlights

In 2014 we achieved to: i) increase the knowledge of molecular basis and pathophysiology in X-ALD; ii)
identifiy new therapeutic targets as the mitochondrial biogenesis drivers (Sirt1/PGC-1/PPARy axis) and
autophagic flux (via mTOR); iii) identify drugs like resveratrol or temsirolimus, able to reverse the axonal
degeneration in the mouse model, and iv) develop a biostatistical method for the diagnosis and study
of new genes associated to leukodystrophies and spastic paraparesis, using new generation sequencing
technologies.

We also started a multicenter international phase Il clinical trial with biotin for AMN patients and
promoted a phase Il clinical trial with pioglitazone, for which we got the AEMPS and CEIC authorizations
and funding in 2014 to start in 2015. We have also licensed the pioglitazone patent and obtained the
orphan drug designation. In addition, we also obtained an international patent for temsirolimus along
with U721.

In the ACCI 2014 call, we achieved an intramural project together with U703 and U711 units for exome
and genome sequencing and functional validation in zebrafish, with the highest score by the ISCIII
among all the applicant groups.

In addition to the aforementioned intraCIBERER collaborations, within the INFRAFRONTIER-I3 European
project coordinated by LI Montoliu (U756) we managed to generate a conditional KO IL10 mouse
model, which is currently crossing with our X-ALD models to generate a model that mimics the cerebral
X-ALD phenotype. Internationally, we started in 2013 a collaboration with Dr. J. Auwerx in Lausanne,
with a first publication in Cell Metabolism in 2014.

Finally, as members of the SEFALer platform, we performed phenotyping services of locomotor disorders
and neuromuscular coordination for the interested groups.

Institution: Fundacion IDIBELL
Contact: IBIDELL Hospital Duran i Reynals - Gran Via, km. 2,7. 08908 L'Hospitalet de Llobregat. Barcelona
Phone: (+34) 93 260 71 37 - Website: http://www.neurometabolic-lab.org/
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Group U760
Programme: Paediatric and Developmental Medicine
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Lead Researcher: Ruiz-Pérez, Victor L

Group Members

STAFF MEMBERS: Caparros Martin, José Antonio.
ASSOCIATED MEMBERS: Valencia Benitez, Maria

Main lines of research

» Anélisis molecular y mecanismos fisiopatoldgicos del sindrome de Ellis-van Creveld y Weyer’s acroden-
tal disostosis.
» Anélisis molecular de casos con osteogénesis imperfecta autosémica recesiva y autosémica dominante.

e |dentificaciéon y caracterizacion de nuevos genes responsables de sindromes pediatricos.
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Most relevant scientific articles

e TenoriO J, MansiLa A, VaLencia M, MarTiNez-GLez V, RoManeLLl V, Arias P, CASTREJION N, PoLetta F, GUILLEN-
Navarro E, Gorpo G, MansiLLa E, Garcia-Santiaco F, GonzALez-Casapo |, VALLESPIN E, PaLomares M, Mori MA,
SANTOS-SIMARRO F, GARCIA-MIRAUR S, FERNANDEZ L, MEena R, BENTO-SaNz S, peL Pozo A, Sitta JC, Isarez K, Lopez-
GRraNADOS E, MARTIN-TRuIILLO A, MonTaner D; SOGRI Consortium, Heath KE, Campos-Barros A, Dopazo J,
Nevado J, Monk D, Ruiz-Pérez VL, Lapunzina P. A new overgrowth syndrome is due to mutations in
RNF125. Hum Mutat. 2014 Dec;35(12):1436-41

e Vatencia M, CararRROS-MARTIN JA, SIREROL-PIQUER MIS, Garcia-VERDUGO JM, MaRTINEZ-GLEZ V, LAPUNZINA P,
Temtamy S, Actan M, Luno AM, Nikkets PG, Ruiz-Perez VL, OsteraarD E. Report of a newly indentified
patient with mutations in BMP1 and underlying pathogenetic aspects. Am J Med Genet A. 2014
May; 164A(5):1143-50.

® GUILLEN-NAVARRO E, BaLLEsTA-MARTINEZ MJ, VALENCIA M, Bueno AM, MaRrTINEZ-GLEZ V, Lopez-GoNzALEZ V, BURNY-
TE B, UTkus A, LapunziNa P, Ruiz-Perez VL. Two mutations in IFITM5 causing distinct forms of osteogenesis
imperfecta. Am J Med Genet A. 2014 May;164A(5):1136-42.

Highlights

Osteogenesis imperfecta (Ol) is a genetic condition characterized by bone fragility and recurrent fractures.
In 2012 we described for the first time that mutations in BMP1, the gene encoding bone morphogenetic
protein 1, are responsible for Ol (Martinez-Glez et al Hum Mut 2012). In 2014 we have reported an
additional patient with mutations in BMP1 (Valencia et al., AJMG 2014). Functional analysis in dermal
fibroblasts demonstrated that the mutation in this patient resulted in decreased protein levels of the
two alternatively spliced products of BMP1 and abnormal cleavage of the C-terminal propeptide of type
| procollagen. In addition, fluorescence and electron microscopy showed impaired assembly of type |
collagen fibrils in the extracellular matrix of cultured fibroblasts derived from two patients indicating that
BMP1 is essential for human type | collagen fibrilogenesis. Further to this ongoing mutation screening
in our lab identified one Spanish patient with a de novo Ser40Leu heterozygous mutation in IFITM5, a
gene associated with Ol type V, and another patient with the recurrent c.-14C>T transition in this gene
also generated de novo (Guillen-Navarro et al AMIJMG 2014). Patients with OI-V were previously found
exclusively with the c.-14C>T change. Interestingly the Ser40Leu patient had none of the typical signs
of Ol type V and was diagnosed with limb shortening at prenatal stages. This study challenged the lack
of allelic and clinical heterogeneity in IFITM5 mutations. Both BMP1 and IFITM5 publications were the
product of a collaborative effort between several CIBERER units, a CIBERNED group and international
teams. Lastly, in 2014 we collaborated with the U753 CIBERER unit in the description of a novel gene,
RNF125, mutated in a new overgrowth syndrome (Tenorio et al Hum Mut 2014).

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas
Contact: Instituto de Investigaciones Biomédicas Alberto Sols - C/ Arturo Duperier, 4. 28029 Madrid
Phone: (+34) 91 585 43 87
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Programme: Sensorineural Pathology
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Lead Researcher: Varela Nieto, Isabel

Group Members

Murillo Cuesta, Silvia | Rodriguez de la Rosa, Lourdes

Baeza Ochoa de Ocariz, Maria Luisa | Cediel Algovia, Rafael | Celaya Puertolas,
Adelaida | Contreras Rodriguez, Julio | De Iriarte Rodriguez, Rocio | Garcia Alcantara, Fernando | Magarifios
Sanchez, Marta | Martinez Vega, Raquel | Pajares Tarancon, Maria de los Angeles | Rivera Rodriguez, Teresa
| Sanz Lopez, Lorena | Zubeldia Ortufio, José Manuel

Main lines of research

Characterization of animal and cellular models of sensorineural hearing loss.

- Genetics. Physiopathology of IGF-I deficit using animal and cellular models. Neuroinflammatory sig-
nature and redox balance.

- Environment-genome interaction in animal models of hereditary hearing loss subjected to environ-
mental stress: ototoxic agents, noise and vitamin deficiency.

- Associated with aging.

Identification of potential therapeutic targets and hearing loss progression markers. Role of the activity
of pro-inflammatory kinase p38 MAPK in auditory damage and of the loss of function of genes from
the RAF (RASopathy) family.

Testing new therapies with small molecules and stem cells in animal models of sensorineural hearing
loss.

Animal models of retinal degeneration associated with IGF-I deficit and intracellular targets.



Ciberer

Most relevant scientific articles

e Folic acid deficiency induces premature hearing loss through mechanisms involving cochlear oxida-
tive stress and impairment of homocysteine metabolism. MarTiNez-VEGa R, GARRIDO F, PARTEARROYO T,
CepieL R, ZeiseL SH, MarTiNez-Awvarez C, VARELA-MORERAS G, VAreLA-NIETO |, Pasares MA. FASEB J. 2015
Feb;29(2):418-32. doi: 10.1096/f].14-259283. Epub 2014 Nov 10. PMID: 25384423

* IGF-1 deficiency causes atrophic changes associated with upregulation of VGIuT1 and downregula-
tion of MEF2 transcription factors in the mouse cochlear nuclei. FuenTes-SanTAmARIA V, Alvarapo JC,
RopriGUEZ-DE LA Rosa L, MuriLLo-CuesTa S, ConTRerAs J, Juiz JM, VareLa-NieTo |. Brain Struct Funct. 2014 Nov
7. PMID: 25378055

» Differential organ phenotypes after postnatal Igf1r gene conditional deletion induced by tamoxifen
in UBC-CreERT2; Igf1r (fI/fl) double transgenic mice. Lorez IP, RobriGUEz-DE LA Rosa L, Pais RS, PINERO-
HermiDA S, TorreNs R, ConTReRAS J, VARELA-NIETO |, PicHEL JG. Transgenic Res. 2015 Apr;24(2):279-94. doi:
10.1007/511248-014-9837-5. Epub 2014 Sep 20. PMID: 25238791

* Loss of lysophosphatidic acid receptor LPAT alters oligodendrocyte differentiation and myelination in
the mouse cerebral cortex. Garcia-Diaz B, RiQuetME R, VareLa-NieTo |, Jimenez AJ, be Dieco |, Gomez-CoNDE
AL, Matas-Rico E, Acurre JA, CHuN J, Pebraza C, SanTIN LJ, FErRnANDEZ O, RobRriGuez DE FoNseca F, EsTiviLL-
Torrus G. Brain Struct Funct. 2014 Sep 17. PMID: 25226845

* Treatment with N- and C-terminal peptides of parathyroid hormone-related protein partly compensate
the skeletal abnormalities in IGF-I deficient mice. RobriGuez-DE LA Rosa L, Lorez-HERRADON A, PORTAL-NUREZ
S, MuriLLo-Cuesta S, Lozano D, Cepiel R, VAReLA-NIETO |, EssriT P. PLOS One. 2014 Feb 4;9(2):e87536. doi:
10.1371/journal.pone.0087536. eCollection 2014.

Highlights

This year we have made progress in participation in projects and European networks focused on the
study of the genetic basis of auditory aging. The FP7 AFHELO project for the preclinical study of a new
family of molecules derived from cholesterol and two networks. The net COST MouseAge focused on the
characterization of animal models of human diseases; and the network TARGEAR which we coordinate
(www.targear.eu) and that it has a strong translational component with the Hospital de La Paz (Madrid) and
transfer with two international biotechnology and electronics companies, we collaborate in the framework
of the FP7-PEOPLE program “Industry-Academia Partnerships and Pathways (IAPP) - Marie Curie Action”.

Scientific milestones include the description of the importance of diet in the progression of age-related
hearing loss. Thus, we describe for the first time that folic acid and vitamin B derivatives are essential to
maintaining a good hearing and cochlear redox state. Finally, they indicate that hyperhomocysteinemia in
plasma may be a diagnosis tool for deafness progression. In parallel, we have further understood of the
molecular basis of syndromes associated with deficits in the insulin-like growth factor type 1 (IGF-1) using
animal models of deficit on the factor and its high affinity receptor. The total deficit is a rare human disease
that causes neurosensorial deafness and alterations in bone growth. We have described in these animal
models alterations in the central neurotransmission in the auditory pathway, as well as impaired bone
growth caused by the loss of activity of cell survival AKT kinase signaling pathways.

The clinical doctors of the group maintained their specialized healthcare activity.

Institution: Agencia Estatal Consejo Superior de Investigaciones Cientificas

Contact: CSIC, Inst. de Investigaciones Biomédicas (CSIC-UAM) - C/ Arturo Duperier, 4. 28029 Madrid.
Tel.: (+34) 91 585 44 22 - E.mail: ivarela@iib.uam.es
http://www.ciberer.es/index.php?option=com_wrapper&Itemid=87
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Group U762
Programme: Mitochondrial and Neuromuscular Medicine

Lead Researcher: Illa Sendra, Isabel

Group Members

STAFF MEMBERS: Araque Palacios, Josefa | Pifol Jurado, Patricia

ASSOCIATED MEMBERS: Alejaldre Monforte, Aida | Diaz Manera, Jorge Alberto | Gallardo Vigo, Eduardo
| Navas Madronal, Miquel | Nogales Gadea, Gisela | Ortiz Losada, Esther | Querol Gutiérrez, Luis Antonio |
Ramos Fransi, Alba | Rojas Garcia, Ricardo | Suarez Calvet, Xavier

Main lines of research

» Search for biomarkers in neuromuscular disorders: A) Search for new autoantibodies in im-
mune-mediated NMD (Myasthenia, CIDP, NMM,..) and its correlation with specific phenotypes and
new treatments. B) Analysis of miRNA profile in plasma/serum of patients with muscular dystrophies,
Pompe’s disease and myasthenia as biomarkers of the progresion of the different diseases C) Study of
the secretome in human primary cultures of skeletal muscle from patients with well- characterized to
determine its utility as a biomarker of clinical progression and to gain knowledge of the pathogenesis
of these diseases D) Serial studies of muscle MRI in patients with muscular dystrophies to establish
patterns of involvement that may be useful for the differential diagnosis and etiology of these disea-
ses. In addition, quantitative studies of changes in muscle involvement to determine its utility as a
non-invasive follow up test to monitor the efficacy of future treatments.

* Research of pathogenic mechanisms of NMD: A) Study of pericytes from skeletal muscle as a
source of cells for physiological muscle regeneration and as a source of cells for cell therapy in patients
with muscular dystrophies. B) To study factors involved in muscle regeneration and fibrosis.C) To study
the role of innate immunity in inflammatory myopathies. D) Analysis of subpopulations of B cells in
patients with autoimmune NMD. E) Estudios epidemioldgicos y genéticos en ELA.

* Spanish registry of NMD. A nationwide registry of patients with NMD in Spain is in progress with
epidemiological and research purposes (e.g search for new genes, clinical guidelines,...) At present,
4.500 patients have been registered. Twenty-seven hospitals in Spain participate in the registry and
curator is in charge of the quality control of all data included in it (as part of CIBERER facilities).
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Most relevant scientific articles

* AraGONES JM, Roura-PocH P, Hernanpez-Ocampo EM, ALonso F, PonT-LLuettes M, Xanori |, et al. Myasthenia gra-
vis: a disease of the very old. J Am Geriatr Soc2014 Jan;62(1):196-7.FI: 4,22 Primer decil

* GALLARDO E, Ankala A, Nunez-Alvarez Y, Heepe M, Diaz-Manera J, Luna ND, et al. Genetic and epigenetic deter-
minants of low dysferlin expression in monocytes. Hum Mutat2014 Aug;35(8):990-7. FI: 5.05 Primer cuartil

* GALLARDO E, MaRTINEZ-HERNANDEZ E, Tirutaer MJ, Husers MG, Martinez MA, Ramos A, et al. Cortactin autoanti-
bodies in myasthenia gravis. Autoimmun Rev2014 Oct;13(10):1003-7. Fl: 7.09 Primer decil

* QueroL L, Nocales-Gapbea G, Rojas-Garcia R, Diaz-Manera J, Paroo J, Orteca-Moreno A, et al. Neurofascin
lgG4 antibodies in CIDP associate with disabling tremor and poor response to VIg. Neurology2014 Mar
11;82(10):879-86.FI: 8.3 Primer decil

o Suarez-CaLVET X, GALLARDO E, NogaLes-Gapea G, QueroL L, Navas M, Diaz-Manera J, et al. Altered RIG-I/DDX58-
mediated innate immunity in dermatomyositis. J Pathol2014 Jul;233(3):258-68. Fl: 7.33 Primer decil

Highlights

PROJECTS

NATIONALS

e 2009 SGR1004. Research on neuromuscular diseases. Grup de recerca consolidat de la Generalitat.
2010-2014 PI: Dr Gallardo e AC365. Fundacion Gemio. Research on advanced therapies in mus-
cular dystrophy: Bone marrow transplantation and mesoangioblasts in murine models. 2009-2014.
400.000 euros PI: Dr ILLA e FIS 12/02291 Search for biomarkers in muscular dystrophies with limb
girdle weakness. 2012-2015. 109.550 euros PI: Dr Gallardo e FIS 13/0937 New antigenic reactivi-
ties and innate immunity studies in autoimmune neuromuscular diseases (IMMUN-ENM). 2013-2015.
160.250 euros PI: Dr ILLA e FIS 13/0772 Spanish database of neuromuscular disorders. 2013-2015.
25.000 euros PI: Dr. Rojas ® Duchenne Parents Project Nintedanib as at treatment for a murine model
of dystrophinopathy. 25.000 euros Pl: Dr Diaz ® 2014 SGR 272 Research on neuromuscular diseases.
30.000 euros PI: Dr Gallardo

INTERNATIONALS

e Jain Foundation 2011-2016. Clinical Outcome Study for Dysferlinopathy. 2011-2016. 216.000 euros
PI: Dr ILLA e IGOS. International GBS Outcome Study (IGOS). 2012- PI: Dr ILLA e AFMTELETHON.
Nodal and paranodal cell adhesién molecules as immune targets in inflammatory neuromuscular di-
seases. 204-2016 PI: Dr ILLA e E-Rare Call. Autoantibodies to cell adhesion molecules in inflammatory
neuropathies. ACAMIN. 2014-2016. 80.000 euros PI: Dr ILLA

CLINICAL GUIDELINES

e A manuscript of an international clinical guide for autoimmune Myasthenia gravis is in progress. The
guide has been designed using the Delphi method and nine experts from the following countries have
participated: USA (3), Canada (1), Japan (1), Italy (1), Germany (1), Denmark (1), Spain (1, Dr llla).

PATENTS

e AUTHORS: RH Brown, MF Ho, I llla, E Gallardo TITLE: Blood-Based Assay for Dysferlinopathies REGIS-
TRY N°: 7,172,858 PRIORITY DATE: 6 de Febrero de 2007 ENTITIES: Massachusetts General Hospital,
Boston/ Hospital de Sant Pau, Barcelona COUNTRIES: USA, CANADA, JAPON. EXPLOITED BY: Athena
Diagnostics.

Institution: Instituto de Investigacion del Hospital de la Santa Cruz y San Pablo
Contact: Instituto de Investigacion del Hospital de La Santa Cruz y San Pablo - S Antoni M? Claret, 167
08025 Barcelona - Tel.: (+34)93 556 59 77 - E.mail: iilla@santpau.cat - http://www.neuromuscularbcn.org/
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Group U763
Programme: Mitochondrial and Neuromuscular Medicine

I

Lead Researcher: Vilchez Padilla, Juan Jesus

Group Members

STAFF MEMBERS: Azorin Villena, Inmaculada Concepcion | Gomez Perpifia, Lorena |

ASSOCIATED MEMBERS: Bataller Alberola, Luis | Chumillas Lujan, Josefina | Marti Martinez, Marfa Pilar |
Mayordomo Fernandez, Fernando | Muelas Gémez, Nuria | Sevilla Mantecon, Maria Teresa

Main lines of research

e Clinical and genetic characterization of hereditary motor and sensory neuropathies.

e Cutaneous innervation study and its application in the diagnosis of genetic and acquired neuropathies.
e Clinical studies and therapeutic trials in muscular dystrophies.

e Immunopathogenesis of hereditary and acquired ataxias.

e Clinical and genetic characterization of congenital myasthenias.
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Most relevant scientific articles

e LamonT PJ, WaLLeretp W, Hiton-Jones D, Upbb B, Arcov Z, Barsol AC, Bonneman C, Boycott KM, BusHsy
K, ConnoLLy AM, Davies N, Becas AH, Cox GF, Dastar J, DECHeNe ET, Goobping R, JunGBLUTH H, MutLas N,
Patmvio J, PENTTILA' S, ScHMEDDING E, SuomiNeN T, STraus V, StapLes C, VAN DEN BERGH PY, VilcHez JJ, WacneR KR,
WhieeLer PG, Wraice E, Laing NG. Novel mutations widen the phenotypic spectrum of slow skeletal/B-
cardiac myosin (MYH7) distal myopathy. Hum Mutat; 2014 Jul. 35(7):868-79. PMID: 24664454 Doi:
10.1002/humu.22553.

o Perez-GARRIGUES H, Sivera R, VitcHez JJ, Espinos C, Patau F, Sevitea T. Vestibular impairment in Charcot-
Marie-Tooth disease type 4C. J Neurol Neurosurg Psychiatry; 2014 Jul. 85(7):824-7. PMID: 24614092
Doi: 10.1136/jnnp-2013-307421.

e Kornak U, Mabpeman |, ScHINKE M, VoicT M, KrawiTz P, HecHT J, BARVENCIK F, SCHINKE T, GIESSELMANN S, BEIL FT,
Pou-SerraADELL A, ViLcHEz JJ, Beetz C, Deconinek T, TiMMERMAN V, KaeTHER C, DEe JongHE P, Huener CA, GAL A,
AmLNG M, MunbLos S, Baets J, KurTH |. Sensory neuropathy with bone destruction due to a mutation in
the membrane-shaping atlastin GTPase 3. Brain; 2014 Mar. 137(Pt 3):683-92. PMID: 24459106 Doi:
10.1093/brain/awt357.

e SaBATER L, Gaic C, GeLpl E, BATALLER L, Lewerenz J, Torres-VEGA E, CoNTRERAS A, GiomeTTo B, CompTta Y, EMBID
C, ViLaseca |, Iranzo A, SanTamaria J, Daimau J, Graus F. A novel non-rapid-eye movement and rapid-eye-
movement parasomnia with sleep breathing disorder associated with antibodies to IgLON5: a case
series, characterisation of the antigen, and post-mortem study. Lancet Neurol; 2014 Jun. 13(6):575-
86. PMID: 24703753 Doi: 10.1016/S1474-4422(14)70051-1.

® PemiT-PeproL M, ARMANGUE T, PenG X, BataLLer L, Certuccl T, Davis R, McCRACKEN L, MARTINEZ-HERNANDEZ E, MA-
soN WP, Kruer MC, Riracco DG, Grisolp W, Meaney BF, AicatA C, SitLevis-Smimt P, Tirutaer MJ, BaLice-GorboN
R, Graus F, Dawmau J. Encephalitis with refractory seizures, status epilepticus, and antibodies to the GA-
BAA receptor: a case series, characterisation of the antigen, and analysis of the effects of antibodies.
Lancet Neurol; 2014 Mar. 13(3):276-86. PMID: 24462240 Doi: 10.1016/51474-4422(13)70299-0.

Institution: Fundacion para la Investigacion del Hospital la Fe
Contact: Hospital Universitario de La Fe. Avda Fernando Abril Martorell, 106. 46009 Valencia
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Programme: Paediatric and Developmental Medicine

* Dra. Encarna Guillén (Hospital Virgen de la Arrixaca, Murcia) )

* Dr. Feliciano J. Ramos (Hospital Lozano Blesa, Zaragoza)
e Dr. Jordi Rosell (Hospital Son Espases, Palma de Mallorca)
e Dra. Isabel Tejada (Hospital Cruces, Bilbao)

Programme: Inherited Metabolic Medicine

* Dr. Luis Alddmiz-Echevarria Azuara (Hospital Cruces, Bilbao)

* Dra. M? Luz Couce (Hospital Clinico de Santiago de Compostela, La Corufia)
e Dr. Luis Gonzéalez Gutiérrez-Solana (Hospital Infantil Nifo Jesus, Madrid)

e Dr. Eduardo Lopez Laso (Hospital Reina Sofia, Cérdoba)

e Dr. Guillem Pintos (Hospital Germans Trias i Pujol, Barcelona)

e Dra. Mireia del Toro (Hospital Vall d'Hebrén, Barcelona)

Programme: Endocrine Medicine

e Dra. Irene Halperin (Hospital Clinic, Barcelona)

e Dra. Modnica Marazuela (Hospital La Princesa, Madrid)

* Dr. Antonio Pico (Hospital General de Alicante, Alicante)
e Dr. Manuel Puig Domingo (Hospital Germans Trias i Pujol)
e Dr. Alfonso Soto (Hospital Virgen del Rocio, Sevilla)

Programme:Hereditary Cancer and Related Syndromes

e Dra. Isabel Badell (Hospital de la Santa Creu i Sant Pau, Barcelona)
e Dra. Cristina Beléndez (Hospital Gregorio Marafion, Madrid)

e Dr. Albert Catala (Hospital San Joan de Déu, Barcelona)

e Dr. Julian Sevilla (Hospital Infantil Nifio Jesus, Madrid)

e Dr. Joan-Lluis Vives-Corrons (Hospital Clinic, Barcelona)
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