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            Abstract
We tested 16 million SNPs, identified through whole-genome sequencing of 457 Icelanders, for association with gout and serum uric acid levels. Genotypes were imputed into 41,675 chip-genotyped Icelanders and their relatives, for effective sample sizes of 968 individuals with gout and 15,506 individuals for whom serum uric acid measurements were available. We identified a low-frequency missense variant (c.1580C>G) in ALDH16A1 associated with gout (OR = 3.12, P = 1.5 Ã— 10âˆ’16, at-risk allele frequency = 0.019) and serum uric acid levels (effect = 0.36 s.d., P = 4.5 Ã— 10âˆ’21). We confirmed the association with gout by performing Sanger sequencing on 6,017 Icelanders. The association with gout was stronger in males relative to females. We also found a second variant on chromosome 1 associated with gout (OR = 1.92, P = 0.046, at-risk allele frequency = 0.986) and serum uric acid levels (effect = 0.48 s.d., P = 4.5 Ã— 10âˆ’16). This variant is close to a common variant previously associated with serum uric acid levels. This work illustrates how whole-genome sequencing data allow the detection of associations between low-frequency variants and complex traits.
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                    Figure 1: Overview of the chromosome 1 centromeric and chromosome 19q13 loci.[image: ]


Figure 2: Effects on gout and serum uric acid levels of newly discovered and previously reported sequence variants stratified by sex.[image: ]
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