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Abstract
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In this study, for the first time we performed genome-wide association study (GWAS) to find

the susceptible loci to THPP in Thais both individual genotyping and DNA pooling approaches. We
also performed candidate gene association study by genotyping haplotype tagging SNPs (htSNP) and
start set up functional study by using C2C12 cell. For GWAS-pooled DNA analysis, we quantified
equal amount of DNA from 50 THPP cases and 50 hyperthyroid male without hypokalemia as controls
and pooled into 2 groups. We genotyped with 500K DNA GeneChip microarrays. There are more than
100 SNPs found significant difference in estimated allele frequencies comparing between case and
control pools. Among them, SNP rs749120 near DPP6 was selected for individual genotyping.
However, we could not confirm the association after we extended genotyping 4 htSNPs closed to
rs749120 of DPP6. For candidate gene approach, we examined the association of htSNPs of
GABRA3, CACNA1S, SCN4A (have previously been demonstrated associated with THPP), DPP6,
and GLRA1 with THPP. Totally 116 htSNPs was successfully genotyped using multiplex-PCR-based
method on the Invader assay. Only 25 htSNPs located in the intron 3 of GABRA3 were strongly
associated with THPP (P= 2.23 x 104, OR 7.87, (95%CI; 2.23-27.76)). However, no mutation was
found in the adjacent exons of GABRA3 (exon2-4) by direct sequencing method. For GWAS, we
genotyped 78 THPP cases and 74 controls with lllumina Human-Hap610 Genotyping BeadChip.
Among the SNPs analyzed in the GWAS, rs312729 at chromosome 17 revealed the lowest P-value
for association (P = 2.09 x 10_7). After fine mapping, we found rs623011; located at about 75-kb
downstream of KCNJ2 gene, was the most significant among the ten associated SNPs even after
adjustment for multiple comparison (P = 3.23 x 103, OR = 6.72; 95% CIl= 3.11-14.5). The association
of rs623011 was replicated both in replication cohort and combined-analysis (P=3.44 x 10_5, OR=5.13;
95% CI=1.87-14.1; combined-analysis P = 3.71x1 0_12, OR=5.46; 95% CI=3.04-9.83).
In summary: Our study demonstrates for the first time the association between rs623011 and THPP
in Thais. Further study in different ethnic group will confirm these findings.
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