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Abstract

Migraine is a paroxysmal disorder of the nervous system. In order to uncover the
genetic architecture underlying migraine, we performed a genome-wide association
study (GWAS) of typed variants, a GWAS of imputed variants, and a pilot whole
exome sequencing of familial migraine samples. In the GWAS of typed variants,
a SNP (single nucleotide polymorphism) on chromosome 8q22.1 reached genome-
wide significance in 2748 migraine patients and 10747 population-matched con-
trols. The association was replicated in a further 3202 cases and 40062 population-
matched controls. Expression quantitative trait (eQTL) analysis revealed the SNP
to be a regulator of astrocyte elevated gene 1 (AEG-1). To identify further sus-
ceptibility loci for migraine, we carried out a GWAS of imputed SNPs using as
reference 1000 Genomes project data (December 2010 release). Testing more than
11000000 SNPs in 5403 migraine patients and 15327 population-matched controls,
six loci reached genome-wide significance. In the replication phase, consisting of
3268 cases and 2916 controls, three loci reached the Bonferroni corrected repli-
cation threshold. Of these, two loci had been previously identified (TRPM8 and
LRP1) and one was a newly identified locus (C7orf10). Whole exome sequencing is
potentially an effective tool to identify coding variants underlying human diseases.
We designed an extended set of baits (GENECODE exome) for capturing the en-
tire human exome. The extended set allowed the coverage of additional 5594 genes
and 10.3 Mb compared to the available CCDS-based sets. In order to identify rare
variants contributing to migraine, whole-exome sequencing of 88 cases from 44
families with familial hemiplegic migraine (FHM) was performed. On average, we
called 22169 variants per exome and we found 31 shared rare functional variants
per family. In one family (family 1), we identified a missense variant in CACNA1A
(rs121908212), which had been previously described as causing FHM. In another
family (family 2), we detected a splice-site variant in EAAT1. Mutations in this
gene had been previously found in a form of episodic ataxia associated with mi-
graine and alternating hemiplegia (EA6). The functional impact of the identified
splice-site EAAT1 variant has still to be verified.
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