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15q13.3 microdeletions increase risk of idiopathic 

generalized epilepsy 
Ingo Helbig, Heather C Mefford, Andrew J Sharp, Michel Guipponi, Marco Fichera, 

Andre Franke, Hiltrud Muhle, Carolien de Kovel, Carl Baker, Sarah von Spiczak, 

Katherine L Kron, Ines Steinich, Ailing A Kleefu-Lie, Costin Leu, Verena Gaus, 

Bettina Schmitz, Karl M Klein, Philipp S Reif, Felix Rosenow, Yvonne Weber, 

Holger Lerche, Fritz Zimprich, Lydia Urak, Karoline Fuchs, Martha Feucht, Pierre 

Genton, Pierre Thomas, Frank Visscher, Gerrit-Jan de Haan, Rikke S Møller, Helle 

Hjalgrim, Daniela Luciano, Michael Wittig, Michael Nothnagel, Christian E Elger, 

Peter Nu¨rnberg, Corrado Romano, Alain Malafosse, Bobby P C Koeleman, Dick 

Lindhout, Ulrich Stephani, Stefan Schreiber, Evan E Eichler & Thomas Sander 

 

We identified 15q13.3 microdeletions encompassing the CHRNA7 gene in 12 of 

1,223 individuals with idiopathic generalized epilepsy (IGE), which were not 

detected in 3,699 controls (joint P ¼ 5.32  108). Most deletion carriers showed 

common IGE syndromes without other features previously associated with 

15q13.3 microdeletions, such as intellectual disability, autism or schizophrenia. 

Our results indicate that 15q13.3 microdeletions constitute the most 

prevalent risk factor for common epilepsies identified to date. 

published online 11 January 2009 



Meta-analysis of three genome-wide linkage datasets 

was carried out in 379 IGE-multiplex families of 

European ancestry including 982 relatives with GGEs 

 

• The linkage results support an oligogenic predisposition 
of familial GGE syndromes.  

• The genetic risk factor at 5q34 confers risk to a broad 
spectrum of familial GGE syndromes, whereas 
susceptibility loci at 2q34 and 13q31.3 preferentially 
predispose to either JME or GAE.  

• Phenotype-genotype strategies applying narrowly-
defined trait definitions in phenotypic homogeneous 
subsets of families improve the prospects to disentangle 
the genetic basis of common familial GGE syndromes 



 

 

Epilepsy Research (2010) 92, 1—29 

 

REVIEW 

Epileptogenic ion channel mutations: From bedside 

to bench and, hopefully, back again 

 

Massimo Mantegazza,b,∗, Raffaella Rusconia,b, Paolo Scalmanib, 

Giuliano Avanzinib, Silvana Franceschettib 

 

a Institut de Pharmacologie Moléculaire et Cellulaire, CNRS UMR6097 and 

University of Nice-Sophia Antipolis, 

660 route des Lucioles, 06560 Valbonne, France 

b U.O. Neurofisiopatologia, Fondazione Istituto Neurologico Besta, Via Celoria 

11, 20133 Milano, Italy 
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The expanding phenotype of GLUT1 deficiency syndrome 

1) Epilepsy:  

•Absence epilepsy with 

early onset 

•IGE 

•Focal 

 

2) Movement 

disorder: PED, writer's 

cramp, migraine with aura, 

ataxia, distonic tremor, dystonia, 

and choreoathetosis 

De Vivo Syndrome (1991) 

Carbohydrate-responsive sub-phenotype 

 

Paroxysmal exercise induced dyskinesia 

with or without epilepsy (PED) (Weber et 

al, Suls et al 2008) 

3) Epilepsy & 

 movement disorder 

Early Onset Absence epilepsy (Suls 

et al 2009)  

Myoclonic-Astatic Epilepsy 

(Muellen et al 2011) 



Epileptic Disord. 2009 Dec;11(4):281-92. Epub 2009 Nov 30. 

Temporal lobe epilepsy: neuropathological and clinical correlations in 

243 surgically treated patients. 

Tassi L, Meroni A, Deleo F, Villani F, Mai R, Russo GL, Colombo N, Avanzini G, 

Falcone C, Bramerio M, Citterio A, Garbelli R, Spreafico R. 

 

 

 

We found tumours in 33% of patients, malformations of cortical development 

(MCD) in 45%, isolated HS in 14%, no lesion in 5% and less common lesions 

in 3%. HS was present in 8% of tumour cases and 70% of MCD. Statistical 

analysis of antecedents was significantly associated only with febrile seizures 

(FS). In 93 patients the antiepileptic drug therapy was withdrawn. Our findings 

show that MCD, which is significantly associated with HS, is the most common 

lesion in TLE and support the concept that an optimal outcome is obtained 

when mesial and neocortical structures are removed.  
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 Toth et al, 2010, Brain (Hungarian Academy of Sciences) 

Sprouting is a more frequent phenomenon of epilepsy than cell loss 



Vezzani, French, Bartfai, Baram 

The role of inflammation in  

epilepsy 
NATURE REVIEWS | NEUROLOGY 

January 2011 



Effects of XE991, retigabine, losigamone and ZD7288 on 

kainate-induced theta-like and gamma network oscillations 

in the rat hippocampus in vitro 

Anne Boehlena,1, Alexandra Kunerta,1, Uwe Heinemann 







R. Garbelli, L. Rossini, Moroni, A. Watakabe, T. Yamamori, L. 

Tassi, M. Bramerio, Russo, C. Frassoni, R. Spreafico,  



Nur1 Er81 Rorβ 

Nurr1 
Er81 
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From Garbelli……….Spreafico Layer-specific genes reveal a rudimentary 
laminar pattern in human nodular heterotopia Neurology 2009 



THE PHARMACOGENOMICS 

OF FOCAL EPILEPSIES  

 
 The search for genetic markers of pharmacoresistance 

identified 5 genes:  

 

• ATF6 (Activating transcription factor 6),  

• KCNMB2 (Potassium large conductance calcium-
activated channel,subfamily),  

• AADACL2 (arylacetamide deacetylase-like 2) 

• LOC201651 (arylacetamide deacetylase pseudogene) 

•  NETO1 (Neuropilin and tolloid-like)  

  

 that could provide valuable clues to unravelling the 
mechanisms of antiepileptic drug resistance and to 
predicting response to pharmacological therapy. 



INTEGRATION 

• Synergy among different research groups 

• Synergy among complementary approaches 

• Synergy among basic and clinical research 

appoaches 

• Collaborative training programs (with 

exchange of fellows)  

●  

European epilepsy research area of excellence 



CONTRIBUTION TO 

STANDARDS 

• Classification of epilepsies 

• Tissue collection 

• Neuropathological diagnostic criteria 

• Suitable animal models 



CONCLUSIONS 

• Besides the scientific results the EPICURE 
project ends up with some “products” that will be 
widely beneficial for the scientific community 
such as innovative methods and techniques 
that had been developed during the project and 
a general tissue brain bank that has been 
established in Erlangen  

• EPICURE substantially contributed in 
establishing a network of excellence in epilepsy 
research and created a momentum which will 
have an important impact in fostering future 
development of epilepsy research in Europe.   

• We are glad and proud for being involved in it. 
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