Supplementary methods

Exome sequencing analysis:

DNA of the patient was extracted at Genetics lab in Epilepsy, University College of London. Exonic library was amplified by AmpliSeqTM library preparation (Thermo Fisher, Waltham, MA USA) and sequenced by Ion Proton Platform (Thermo Fisher). The reads were then aligned to the human reference genome (UCSC hg19) using the Ion Torrent platform‘s software Torrent Suite 4.6 and the variants were called using  the Torrent Variant Caller plug-in (v4.6.0.7)

ANNOVAR‘s (Wang et al., 2010) variants reduction program was used to select a subset of variants based on the following criteria: (i) nonsynonymous and splicing variants; (ii)  not located in segmental duplication regions and (iii) with an AAF threshold of 0.005 in the public databases including Kaviar, Haplotype Reference Consortium (hrcr1) non-1000genomes data, ExAC03 non-TCGA, NHLBI-ESP6500, 1000genomes August 2015 and in 1,479 UCL-exomes non-epilepsy disease controls.

[bookmark: _GoBack]The subset of variants obtained were annotated using ANNOVAR for further filtering. The annotated variants were then filtered step-wise as follows: (i) absent from or with MAF ≤ 0.007 in the cg69 database; (ii) absent from or with MAF ≤ 0.05 in the in-house Ion Proton database (91 samples); (iii) absent from or with MAF ≤ 0.1 in other in-house exomes, not from Ion Proton platform (301 samples). Finally, a list of 210 variants remained for further investigation. We then selected only the most deleterious variants based on Combined Annotation Dependent Depletion method (CADD) (Kircher et al.,2014), variants with CADD score >20 were only considered. For selection of the causative genes, we finalized genes which were absent from Kaviar dataset, show a CADD score >20 and have been previously reported in association with Epilepsy (see supplementary table). The genes that satisfied the above criteria were further analyzed and a Sanger sequencing was used to confirm the variant.
The genes PLA2G6, EOMES, SPTAN1, SETBP1, satisfied the above criteria and were further analyzed. However, none of these 4 genes were found to conform with the phenotype of the patient and hence were not Sanger confirmed.
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