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Phenome-wide association analysis and elucidation of the molecular basis of
hypersomnia by Japanese-specific genetic variants

KODAMA, Tohru
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Association analyses were performed to identify genetics variants associated
with idiopathic hypersomnia (IH). We found a significant association between IH and a rare missense
variant located in the cleavage site of prepro-orexin gene (p.Lys68Arg). We confirmed that the

association was replicated by a different sample set (IH and healthy control). Subjective sleepiness
severity was higher in the orexin mutation-positive patients. Functional analyses of this missense
variant revealed that the cleavage efficiency of the mutant allele was significantly lower and the
non-cleaved form had significantly lower pharmacological activity. We conducted an association
analysis genotype data and self-reported sleep data in Japanese individuals from the Tohoku Medical
Megabank Project cohort. No significant association was observed between p.Lys68Arg and sleep
phenotypes. However, a rare variant (rs188018846) located in orexin receptor-2 gene was
significantly associated with daytime sleepiness.
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p.Lys68Arg rs537376938

MAF 1.59 % MAF
0.30% 5.40 P 2.5x 10° Replication study
MAF1.89%
MAF0.41% 4.62 P 6.0x 107 Replication study
5.36 P 2.7x 10
13 116 DNA SNP
MSLT PSG JESS
JESS
1
insilico
PC1/3 PC2
in vitro
1. p.Lys68Arg
=]
IH IH
vs. )
) 4.52 £ 0.69 (18) 5.53 + 0.18 (452) 0.18
Mean sleep latency (MSLT), min (n)
0.44 +0.24 (18) 0.34 + 0.03 (473) 0.69
Number of SOREMP (MSLT) (n)
90.72 + 1.39 (17) 89.32 + 0.52 (351) 0.37
(PSG), % (n)
. 3.60 + 0.85 (19) 2.78 + 0.18 (436) 0.37
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(Idiopathic Hypersomnia) JESS
(Multiple Sleep Latency Test) PLMI
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