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Development of a disease risk estimation model with genetic and environmental
factors for uric acid level.
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Gout is a common arthritis caused by monosodium urate crystals. The
heritability of serum urate levels is estimated to be 30% - 70%; however, common genetic variants
account for only 7.9% of the variance in serum urate levels. This discrepancy is an example of
missing heritability. The missing heritability suggests that variants associated with uric acid
levels are yet to be found. By using genomic sequences of the ToMMo cohort, we identified rare
variants of the SLC22A12 gene which encodes a urate transporter called URAT1. We identified new
variants and carried out experiments to examine whether they affect the resulting protein variants.
We grouped the participants with variants affecting urate uptake by URAT1 and analyzed the variance
of serum urate levels. The results showed that the heritability explained by the SLC22A12 variants
of men and women exceeds 10%, suggesting that rare variants underlie a substantial portion of the
missing heritability of serum
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