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Whole-exome sequencing of a large Japanese family with febrile seizures
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To identify febrile seizure susceptible genes, we performed whole exome
sequencing of seven FS patients who belong to a large Japanese family with FS (KI#1). We extensively
searched for candidate variants located in the FEB4 region, but no strong candidates were detected
using our filtering method. We identified a heterozygous variant (c.3335A G; p.Serl112Asn) in the

sodium voltage-gated channel alpha subunit 9 gene (SCN9A) located on chromosome 2. Genotyping of
this variant was performed for 270 subjects from Japanese families with FS. p.Serll112Asn was not
detected in any of the subjects analyzed except for the members from KI#1. Mutations in SCN9A have
been reported to be associated with several disorders including FS and generalized epilepsy with
febrile seizures plus. The functional effect of the variant remains to be elucidated. Experiments
using model organisms may be required to examine the functional effect of the variant.
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Table 1 The functional prediction of the identified variant in SCN9A

Base Codon frequency

SNP ID NM number  Consequence
Change Change Japan(ToMMo) All (GenomeAD_exome)

rs141040985 NM_002977 missense G3335A S1112N 0.0056 0.00008

Functional Prediction Algolism
SNP ID
SIFT(a) PolyP_100(b) MutationAssessor(c) Domain information

rs141040985 0.05 7.568 2.67 (Medium) Sodium ion transport associated

(a) SIFT, the prediction of an alteration being deleterious (=<0.05) or tolerated. (b) PolyP_100, the prediction using logarithm of P-value of
conservation across 100 species based on a model of neutral evolution. Positive score is predicted to measure conservation and negative

altered amino acids in protein homologs. Predicted functional is represented by high or medium, predicted non-functional is represent by low or
neutral.
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Figure 1 (A) The probable location of SCNIA gene variant in voltage gated sodium channel.
(B) Evolutionary conservation of SCN9A gene variant. Arrow indicates the variant.
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Figure 2 A Japanese FS pedigree (KI#1) with ¢.3335A>G mutation in the SCN9A gene.
Genotypes are indicated for each individual. “+" means wild type; “m” means mutant.
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