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PRIORITIZATION OF RESULTS FROM WHOLE EXOME SEQUENCING IN
FAMILIAL INTRACRANIAL ANEURYSM

Janice L. Farlow, Hai Lin, Kurt Hetrick®, Hua Ling®, Dongbing Lai, Laura
Sauerbeck?, Daniel Woo?, Carl Langefeld®, Robert Brown?, Elizabeth Pugh?,
Kimberly Doheny?, Yunlong Liu, Tatiana Foroud, and Joseph Broderick?
(Tatiana Foroud), Department of Medical and Molecular Genetics, Indiana
University School of Medicine, Indianapolis, Indiana 46202

Whole exome sequencing (WES) is an innovative approach to identifying
rare variants associated with disease; however, reducing the large number
of variants to a useful set of candidate genes is challenging. We developed a
ranking system utilizing data from a previous genome-wide linkage analysis
and various bioinformatics databases to prioritize the results of WES from
families having multiple members with intracranial aneurysms.

WES was performed in 35 affected individuals and 10 unaffected individ-
uals across 7 families. All samples were genotyped (lllumina® OmniExpress)
and sequenced (Agilent© SureSelect™ 50Mb Human All Exon Kit). Linkage
analysis (Illumina 6K) was previously performed using autosomal domi-
nant/recessive modes of inheritance.

Application of quality filters resulted in 91,659 single nucleotide variants
(SNVs). Nonsynonymous SNVs within an exon having an allele frequency of
<3% were retained. Further filtering was performed based on Mendelian in-
heritance (autosomal dominant or recessive). A ranking system prioritized
retained variants based on the inheritance pattern specific to each family,
occurrence in multiple families, relation to pathways and genes of interest,
degree of penetrance, presence within a linkage peak, and whether the re-
sultant proteins were predicted to be deleterious. Out of a 9-point score, 292
variants in 190 genes received scores of at least 5. Of these, 14 variants in
10 genes met the majority of prioritization criteria by achieving scores of
over 7.

While several WES studies have been successful at identifying genes im-
portant to rare diseases, few have examined how to produce a list of candi-
date genes contributing to a complex disease from WES data. We show that
a ranking system that combines WES with bioinformatics resources and link-
age data is a powerful approach to prioritize candidate genes for a complex
disease like familial intracranial aneurysms. Subsequent studies are required
to validate the utility of this approach.

1. Center for Inherited Disease Research, Johns Hopkins University, Baltimore, MD 21224

2. Department of Neurology, University of Cincinnati College of Medicine, Cincinnati, OH
45267

3. Department of Biostatistical Sciences, Wake Forest School of Medicine, Winston-Salem,
NC 27157

4. Department of Neurology, Mayo Clinic, Rochester, MN 55905


https://core.ac.uk/display/46961325?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

This study is supported by RO1INS39512 and CIDR NIH Contract No. HHSN268200782096C.
The graduate research is supported by the IU Medical Scientist Training Program.



