[image: image1.png]BrAIfN
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Introduction: Mesial temporal lobe epilepsy (MTLE) and genetic generalized epilepsy (GGE) are the most common epilepsy syndromes. Recently, genomic copy number variations (CNVs) have been identified as a risk factor for some types of epilepsy syndromes. The objective of this study is : i) to investigate the distribution of CNVs in patients with MTLE and GGE, as well as in control subjects; ii) to evaluate recurrence of CNVs in patients; and iii) to identify genes potentially involved in the genetic predisposition to MTLE and GGE within the regions of CNVs found exclusive in patients. 
Material and Methods: To date, we have studied a total of 750 individuals (340 patients with MTLE, 70 patients with GGE and 340 control subjects). CNVs were assessed by the Affymetrix Genome-Wide Human SNP 6.0 array (Affymetrix, Santa Clara, CA, USA). We analyzed CNVs that were > 100kb and that span at least 25 probes for deletions and 50 probes for duplications. 
Results: The analysis of MTLE patients identified 2,246 CNVs (56.4% gains and 43.6% losses). CNV average size was 280 kb, ranging from 100 kb to 2 Mb. Among all CNVs identified, 456  (20.3%) were found only in patients with MTLE and they were absent in controls.  A total of 652 RefSeq genes are affected by these CNVs. Using the Metacore software we found an enrichment of genes associated with the following pathways: neurogenesis development and synaptogenesis, learning or memory, cognition, pre-pulse inhibition, ion transport, protein complex assembly involved in synapse maturation, calcium ion transmembrane transport and single-organism behavior. In addition, chromosomal regions more affected by these CNVs were 2q14.2, 2q24.1, 9p24.2, 13q33.3, 14q13.1, 14q23.2, 15q21.2, 16p13.11, 16q22.1, 17q12, 17q25.3, 22q11.21, 22q12.1. In patients with GGE, we identified 340 CNVs (49% gains and 51% losses). CNV average size was 342 kb, ranging from 100 kb to 2Mb. Among all CNVs identified, 59 (17.4%) were found only in patients with GGE and were absent in controls. A total of 59 RefSeq genes are affected by these CNVs.  Analysis using Metacore software revealed an enrichment of genes associated with the following pathways: lithium effect on synaptic transmission and autophagy, glutamic acid regulation of dopamine D1A receptor signaling, mitochondrial dysfunction in neurodegenerative diseases, dopamine D2 receptor transactivation of PDGFR in CNS, GABA-B receptor-mediated regulation of glutamate signaling in Purkinje cells, nicotine signaling in dopaminergic neurons, dopamine D2 receptor signaling in CNS. Chromosomal regions more affected by CNVs were  3p21.2, 6p11.2 and 20p12.3. Finally, analysis of the control group identified 2,100 CNVs (55.1% gains and 44.9% losses). The CNV average size was 327 kb, ranging from 100 kb to 2 Mb. Chromosomal regions more affected by CNVs in controls subjects are: 1q21.1, 1q21.2, 1p36.13, 2q11.2, 3q26.1, 4q13.2, 8p11.22, 8p23.1, 10q11.22, 14q11.2, 15q11.2, 15q11.1, 16p11.2, 17q21.31.   

Discussion/Conclusion: Our results clearly show that there is an increased burden of CNVs in specific chromosomal regions of the genome in patients with epilepsy. These regions are distinct in patients with MTLE as compared to patients with GGE, indicating that the genetic burden, in these two different epilepsy syndromes, is distinct. We identified structural variants that affect neurodevelopmental genes that have a strong impact in crucial neural pathways, leading to epilepsy syndromes. Interestingly, CNVs previously associated with epilepsy syndromes in the literature (1q21.1, 15q11.2, 16p11.2) were also identified in subjects of our control group the significance of which is still unclear. 
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