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Abstract

Background: Human mesial temporal lobe epilepsies (MTLE) represent the most frequent form of partial epilepsies and are
frequently preceded by febrile seizures (FS) in infancy and early childhood. Genetic associations of several complement
genes including its central component C3 with disorders of the central nervous system, and the existence of C3
dysregulation in the epilepsies and in the MTLE particularly, make it the C3 gene a good candidate for human MTLE.

Methodology/Principal Findings: A case-control assodiation study of the (3 gene was performed in a first series of 122
patients with MTLE and 196 controls. Four haplotypes (HAP1 to 4) comprising GF100472, a newly discovered dinucleatide
repeat polymorphism [(CA)B to (CA)15] in the C3 promoter region showed significant association after Bonferroni correction, in
the subgroup of MTLE patients having a personal history of FS (MTLE-F5+). Replication analysis in independent patients and
controls confirmed that the rare HAP4 haplotype comprising the minimal length allele of GF100472 [[CA)B], protected against
MTLE-F5+. A fifth haplotype (HAPS) with medium-size (CA)11 allele of GF100472 displayed four times higher frequency in
controls than in the first cohort of MTLE-FS+ and showed a protective effect against FS through a high statistical significance in
an independent population of 97 pure FS. Consistently, (CA)11 allele by its own protected against pure FS in a second group of
148 FS patients. Reporter gene assays showed that GF100472 significantly influenced 3 promaoter activity (the higher the
number of repeats, the lower the transcriptional activity). Taken together, the consistent genetic data and the functional
analysis presented here indicate that a newly-identified and functional polymorphism in the promater of the complement C3
gene might participate in the genetic susceptibility to human MTLE with a history of FS, and to pure F5.

Conclusions/Significance: The present study provides important data suggesting for the first time the involvement of the
complement system in the genetic susceptibility to epileptic seizures and to epilepsy.

Citatlon: lamali 5 Salemann A, Perroud N, Ponsolelenfant M, Cillado 1 et al (2010) Functional Varant in Complement (3 Gene Promoter and Genetic
Susceptibility to Temporal Lobe Epilepsy and Febrile Seirures. PLoS ONE 5(9: e12740. do k1001371 jour nalpone 0012740

Editor Francesc Palay, Instituto de Blomedicina de Valenda, CSIC, Spain
Recelved June B, 2010; Accepted August 18 2010; Published September 15, 2010

Copyright & 2010 Jamali et al This is an open-acces antide distributed under the terms of the Creative Commons Attribution License, which pemmits
umrestricied wse, distribution, and reproduction in any medium, provided the orginal author and source are oredited.

Funding This study was supported by Institut National dz la Sante =t de laRecherche Meadicale (INSERM), by the Asodation pour la Redherdhe sur la Genatique
des Epilepsies (ARGE] and by the Agence Nationale de la Rechenche [ANR MEAREPICOGN). 5] has been a reciplent of a Ligue Francatse contre FEpilepsie (LFCE)
PhiD felloweship, JC isa redpient of a French Mini stare da |a Recherche ot de la Technolo gie (MRT) PhD fallowship and AS has been a redpient of the Swiss National
Fund PhD fellowship and s a redipient of the Geneva Newrocenter Post-Do ctoral fellowship. The funders had no role instudy dedgn, data collection and analyss,
dedision to publish, or preparation of the manuscript.

Competing Interests: The authors have declared that no competing interests st
* E-mail: szepetovwski@inmed univ-mrs.fr (P5); alai umalafosse@houge.ch (AM)

™ These authors contributed equally to this waork

o Current address: CINaMECMRS, Campus de Luminy, Marssille France




