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EUROCORES Programme

European Collaborative Research

Epilepsy is a common serious neurological
disorder affecting ~6 million people in
Europe. Despite the many new drugs
released in the last 20 years, one third of
all epileptic patients remain refractory to
pharmacotherapy implying the need to
develop novel treatments with innovative
mechanisms of action. The discovery

of the first epilepsy genes has identified
novel molecular pathways involved in
epileptogenesis and helped to define new
drug targets. These findings have come
mostly from rare monogenic forms of
epilepsy, whereas the complex genetics
of the common epilepsy syndromes

and the genetic factors determining a
patient’s response to antiepileptic drugs
(pharmacogenetics) are largely unknown.

The objectives of EuroEPINOMICS are:

1. to identify novel epilepsy genes and
genetic variants predisposing to epilepsy
and drug response, and

2.to unravel their molecular pathways.

EuroEPINOMICS aims to bring together
scientific expertise and resources of leading
European research groups in order to:

1. provide high-resolution maps of genetic
risk factors for common epilepsy
syndromes,

2.dissect genetic determinants of the
response to antiepileptic drugs, and

3. elucidate the mechanisms of
epileptogenesis.

The long-term scientific goals are:

1. the identification of novel therapeutic
targets, and

2. an individualised pharmacotherapy.

EuroEPINOMICS will apply innovative
molecular genetic techniques in large
European cohorts of well-characterised
epilepsy patients (N>8000) by combining
the resources of various European
collaborative projects (EPICURE, EPIGEN,
EURIPIDES, EURAP).

The molecular genetic studies

will focus on:

1. common idiopathic epilepsy syndromes,
2. mesial temporal lobe epilepsy,

3. febrile seizures, and

4.rare monogenic epilepsy syndromes.

Pharmacogenetic studies are expected
to identify genetic risk factors affecting
drug response, side effects, refractoriness
and teratogenicity. Complementarily,
comprehensive functional studies using
state-of-the-art techniques will elucidate
the epileptogenic mechanisms of the
identified genetic variants.



Collaborative Research Projects (CRPs)

o000
Genetics of Rare Epilepsy
Syndromes (RES)
(CNCS, DFG, ETF, FWO, MICINN*, MNiSW, RCN,
SNF, TUBITAK)

* Support not confirmed at the time of printing

This CRP aims to decipher the genetic
basis of many rare epilepsy syndromes
(RES) by bringing together the expertise of
epileptologists with access to large patient
cohorts and molecular genetic teams with a
vast experience in locus and gene identification.
Collectively, this team of researchers will
recruit the largest cohort of patients with
RES to date and, for the first time, collect
comprehensive clinical, electrophysiological
and genealogical data in a standardised way.
Novel genes for seizure disorders will be
identified using a broad range of technologies
including large-scale copy number variation
(CNV) analysis and next-generation sequencing
techniques. These technologies will be applied
in a systematic genetic workflow to streamline
analysis efficiency. Finally, genotype-phenotype
correlation will be performed to identify novel
disease entities based on genetic findings.

Project Leader:

Professor Peter De Jonghe

VIB Department of Molecular Genetics,
University of Antwerp, Belgium

Principal Investigators:

Professor S. Hande Caglayan

Department of Molecular Biology and Genetics,
Bogazici University, Istanbul, Turkey

Professor Dana Craiu

Pediatric Neurology Clinic, Alexandru Obregia Hospital,
‘Carol Davila’ University of Medicine, Bucharest,
Romania

Professor Ingo Helbig

Department of Neuropediatrics, University Medical
Centre Schleswig-Holstein, Kiel, Germany

Dr Dorota Hoffman-Zacharska

Department of Medical Genetics, Institute of Mother
and Child, Warsaw, Poland

Dr Johannes Lemke

Department of Human Genetics, University of Bern
Children’s Hospital (Inselspital), Switzerland
Professor Felix Rosenow

Department of Neurology, Epilepsy Centre Hessen,
Philipps-University Marburg and University Hospitals
Marburg and Giessen, Germany

Dr Kaja Kristine Selmer

Department of Medical Genetics, Oslo University
Hospital, Norway

Professor José Serratosa**

Servicio de Neurologia, Hospital Universitario Fundacion
Jiménez Diaz, Universidad Autbnoma de Madrid,

The Centre for Biomedical Network Research on Rare
Diseases (CIBERER), Madrid, Spain

Professor Tiina Talvik

Department of Pediatrics, Tartu University Hospital,
Estonia

Associated Partners:

Professor Nina Barisic

Department of Paediatrics, University Hospital Centre
Zagreb, Croatia

Professor Helle Hjalgrim

Danish Epilepsy Centre and Institute of Regional Health
Services Research, University of Southern Denmark,
Dianalund, Denmark

Professor Holger Lerche

Abt. Neurologie mit Schwerpunkt Epileptologie, Hertie
Institut fUr Klinische Hirnforschung, Universitatsklinikum
Tubingen, Germany

Dr Heather Mefford

Department of Pediatrics, University of Washington,
Seattle, United States

Professor Aarno Palotie

Wellcome Trust Sanger Institute, Cambridge, United
Kingdom, and Finnish Institute for Molecular Medicine
(FIMM), Helsinki, Finland

Professor Niels Tommerup

Wilhelm Johannsen Centre for Functional Genome
Research, Department of Cellular and Molecular
Medicine, University of Copenhagen, Denmark

** Pending confirmation of support by MICINN
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o000
Genetic Targets of Epileptogenesis
and Pharmacoresistance in Brain
Glial Cells (Epiglia)
(AKA, DFG, RCN)

Temporal lobe epilepsy (TLE) consists of
several subgroups of which Mesial Temporal
Lobe Epilepsy with Hippocampal Sclerosis
(MTLE-HS) is the most severe one. There

is also a high association between TLE and
febrile seizures. Identifying the different TLE
subgroups may open new possibilities to tailor
pharmacological treatment. Recent findings
suggest that modified glial function may play
an important role in the hyperexcitability of
neuronal tissue promoting epileptogenesis and
disease progression, specifically in TLE.

This project tests the hypothesis that
astrocytes play a critical role in the generation,
spreading and maintenance of seizures in
different TLE subgroups. For that purpose, we
aim to focus on genetic studies on glia targets,
functional studies in living human epileptic
tissue and MTLE-HS mouse models including
febrile seizures, studies on knockout animals,
and other functional and molecular biological
studies.

4 ¢ EuroEPINOMICS

Project Leader:

Professor Erik Taubgoll

Department of Neurology, Oslo University Hospital
(Rikshospitalet), Norway

Principal Investigators:

Professor Reetta Kélvidinen

Kuopio Epilepsy Center, Kuopio University Hospital,
University of Eastern Finland

Professor Christian Steinhauser

Institute of Cellular Neurosciences, University of Bonn,
Germany

Associated Partner:

Dr Pierre N.E. de Graan
Rudolf Magnus Institute for Neuroscience, University
Medical Centre Utrecht, the Netherlands



Epigenetic Pathomechanisms
Promoting Epileptogenesis in
Focal and Generalised Epilepsies
(EpiGENet)

(AKA, DFG, FWF, MNiSW)

About 1% of the population has epilepsy,

and 30% of the patients lack response

to currently available antiepileptic drugs.

The onset and progression of drug-resistant
seizures remain, however, difficult to predict
in affected patients, irrespective of their
epileptogenic condition. The objective of this
CRP is to characterise common epigenetic
pathomechanisms of epileptogenesis.
Epigenetic mechanisms are self-perpetuating,
post-translational modifications of nuclear
proteins and DNA that can produce lasting
alterations in chromatin structure and gene
expression patterns. Results will be obtained
from animal models and human brain
specimens using advanced experimental
tools, and will help to identify novel targets
for pharmacotherapy in these difficult-to-treat
patients.

Project Leader:

Professor Asla Pitkédnen

Epilepsy Research Laboratory, Department
of Neurobiology, University of Eastern Finland,
Kuopio, Finland

Principal Investigators:

Professor Albert Becker

Department of Neuropathology, Bonn University,
Germany

Professor Ingmar Bliimcke

Department of Neuropathology, University Hospital
Erlangen, Germany

Dr Katarzyna Lukasiuk

Laboratory of Epileptogenesis, Department

of Molecular and Cellular Neurobiology, Nencki
Institute of Experimental Biology, Warsaw, Poland
Dr Thomas Sander

Cologne Centre for Genomics, University of Cologne,
Germany

Professor Giinther Sperk

Department of Pharmacology, Medical University
Innsbruck, Austria

Associated Partners:

Dr Christophe Bernard

INSERM UMR 751, University Aix-Marseille, France
Associate Professor Assam EI-Osta
BakerIDIl Heart and Diabetes Institute, Melbourne,
Australia

Professor Sanjay Sisodiya

Department of Clinical and Experimental Epilepsy,
Institute of Neurology, University College London,
United Kingdom
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o000
Complex Genetics of Idiopathic
Epilepsies (CoGIE)
(AKA, DFG, FNR, FWF, OTKA)

Idiopathic Generalised Epilepsy (IGE) and
Rolandic Epilepsy (RE)/Centro-Temporal
Spikes (CTS), the two most common idiopathic
epilepsy syndromes, represent prototypes for
common diseases with complex inheritance.
Rare mutations (mainly in ion channels)

and different microdeletions (in up to 3%

of IGE) have been identified as risk factors

in both diseases, but the vast majority of

the underlying genetic variation remains to

be identified. The objective of CoGIE is to
unravel the genetic basis and pathophysiology
of IGE and RE establishing a unique
interdisciplinary research network of clinicians,
geneticists, biostatisticians, physiologists and
neuroanatomists.

By using a combination of modern genetic
techniques, comprehensive biostatistical
analysis and subsequent functional analysis
of selected genes and mutations, we aim to
reveal new pathophysiological pathways of
common idiopathic epilepsy syndromes.

6 ¢ EuroEPINOMICS

Project Leader:

Professor Holger Lerche

Abt. Neurologie mit Schwerpunkt Epileptologie,
Hertie Institut fur Klinische Hirnforschung,
Universitatsklinikum Tubingen, Germany

Principal Investigators:

Professor Rudi Balling

Luxembourg Centre for Systems Biomedicine,
University of Luxembourg, Luxembourg
Professor Anna-Elina Lehesjoki
Folkhalsan Institute of Genetics and Neuroscience
Centre, University of Helsinki, Finland

Dr Zsofia Magloczky

Department of Cellular and Network Biology,
Institute of Experimental Medicine, Hungarian
Academy of Sciences, Hungary

Professor Bernd Neubauer

Department of Pediatric Neurology, Faculty of Medicine
and Pediatrics, GieBen University, Germany
Professor Peter Niirnberg

Cologne Centre for Genomics,

University of Cologne, Germany

Professor Fritz Zimprich

Department of Clinical Neurology,

Medical University of Vienna, Austria

Associated Partners:

Dr Bobby Koeleman

Department of Medical Genetics, University Medical
Centre Utrecht, the Netherlands

Professor Dimitri Kullmann /

Dr Stephanie Schorge

Department of Clinical and Experimental Epilepsy,
Institute of Neurology, University College London,
United Kingdom

Dr Massimo Mantegazza

IN2M-IPMC, Université de Nice - Sophia Antipolis,
Valbonne, France

Professor Aarno Palotie

Wellcome Trust Sanger Institute, Cambridge,

United Kingdom, and Finnish Institute for Molecular
Medicine (FIMM), Helsinki, Finland

Professor Steven Petrou

Division of Epilepsy, Florey Neuroscience Institutes,
University of Melbourne, Australia

Dr Thomas Sander

Cologne Centre for Genomics, University of Cologne,
Germany

Dr Federico Zara

Department of Neuroscience, Institute Giannina Gaslini,
Genoa, ltaly
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The following national funding
organisations support the
EuroEPINOMICS Programme:

¢ Fonds zur Férderung der
wissenschaftlichen Forschung
in Osterreich (FWF)
Austrian Science Fund, Austria

¢ Fonds voor Wetenschappelijk Onderzoek -
Vlaanderen (FWO)
Research Foundation Flanders, Belgium

¢ Eesti Teadusfond (ETF)
Estonian Science Foundation, Estonia

e Suomen Akatemia/Finlands Akademi (AKA)
Academy of Finland, Finland

¢ Deutsche Forschungsgemeinschaft (DFG)
German Research Foundation, Germany

¢ Orszagos Tudomanyos Kutatasi
Alapprogramok (OTKA)
Hungarian Scientific Research Fund, Hungary

¢ Fonds National de la Recherche (FNR)
National Research Fund, Luxembourg

¢ Norges Forskningsrad (RCN)
Research Council of Norway, Norway

¢ Ministerstwo Nauki i Szkolnictwa
Wyzszego (MNiSW)
Ministry of Science and Higher Education, Poland

¢ Consiliul National al Cercetarii Stiintifice
(CNCS)
National Research Council, Romania

¢ Ministerio de Ciencia e Innovacion
(MICINN)*
Ministry of Science and Innovation, Spain

e Schweizerischer Nationalfonds (SNF)
Swiss National Science Foundation, Switzerland

¢ Tuirkiye Bilimsel ve Teknolojik Arastirma
Kurumu (TUBITAK)
The Scientific and Technological Research Council
of Turkey, Turkey

*Support not confirmed at the time of printing
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Contact details

Dr Maria Manuela Nogueira
Science Officer

Ms Nicole Stirnberg
Administrator

Biomedical Sciences Unit
European Science Foundation
1 quai Lezay-Marnésia

BP 90015

67080 Strasbourg cedex
France

Tel: +33 (0)3 88 76 71 45

Fax: +33 (0)3 88 37 05 32

Email: euroepinomics@esf.org
www.esf.org/euroepinomics

Cover picture:

Kir4.1 immunoreactivity in the mouse hippocampus
at postnatal day 42. Perikarya of cells were visualised
by Nissl staining (blue), Kir4.1 protein was identified
with specific antibodies (green).

© C. Steinhauser, Bonn University. Published in: G. Seifert, K. Hittmann,
D. Binder, C. Hartmann, A. Wyczynski, C. Neusch, C. Steinhduser (2009)
Analysis of astroglial K+ channel expression in the developing
hippocampus reveals a predominant role of the Kir4.1 subunit. J. Neurosci.
29:7474-7488. (detail of figure S3)

The European Collaborative Research (EUROCORES)
Scheme enables researchers in different European
countries to develop collaboration and scientific
synergy in areas where international scale and scope
are required for top class science in a global context.
The scheme provides a flexible framework for national
basic research funding and performing organisations
to join forces in supporting forefront European
research in and across all scientific areas. The
national organisations support all aspects including
scientific coordination, networking and research
funding.

www.esf.org/eurocores

The European Science Foundation (ESF) provides

a platform for its Member Organisations to advance
science and explore new directions for research at
the European level.

Established in 1974 as an independent non-
governmental organisation, the ESF currently serves
78 Member Organisations across 30 countries.

European Science Foundation
www.esf.org
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