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1. Test cohort Usznaualg néugﬂw 79 A miumqu 74 a4
2. Replication cohort Usznaueme ngugilan 28 au ndunIugu 48 an
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Underlying thyroid b % Male
Cohort No. samples Age
disease
Test cdohort’
Case Graves’ disease 79 407+ 1.4 100%
Control’ Graves’ disease 74 426 1.7 100%

Replication cohort’

Case Graves’ disease 28 402 +27 100%
Control’ Graves' disease 48 460+ 24 100%

a The control groups were Thai, hyperthyroid patients without history of hypokalemia and
weakness

b Mean + standard error of mean
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2. HaN13ANB1 GWAS pooled DNA analysis

INNTIY11 GWAS pooled DNA analysis DNA maagﬁm THPP 50 AUUSLNENAIUAN 50

A genotyping 83U Affymetrix GeneChip® mapping 500K arrays set 6 Chips (triplicate)
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1NN13¥11 Pooled DNA genotyping @18 500K affymetrix gene chip wuinil genetic variants
Aa & i ) doe o a a @ ]
N3A1 estimated allele frequencies WU137WI% SNPs AFUAUSAUMILAG TPP UNNUasuanes
Suluanunisinnuadn SD 89 allele frequencies 521314 Chip LazfANUUANAIINUTBY

estimated allele frequencies AIANTIN 2

{ o da . g e ' '
15191 2 UFAITIWIU SNPs e estimated allele frequencies LL@]ﬂ@l']dﬂ%i:ﬁ’J’NﬂQll@nN

! A 1 s
) LA SD NuaneNIny

SD different of Numbers of Numbers of
estimated allele SNPs in Nsp | Chip | SNPs in Sty | Chip
frequencies

0.15 0.15 765 825

F 020 105 113
0.25 21 17
0.30 0 3
0.20 0.15 2555 2217
0.20 461 386
0.25 87 63
0.30 7 15
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dalufiiluenmanaaisnosa SNPs Nid1 SD a4 estimated allele frequencies< 0.20 Lazfn
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ANLANGIBDY estimated allele frequencies 3TWIN 2 NAA |RASav|> 0.25 @391313% 3 (Nspl
Chip) waz 4 (Styl Chip)

A1919 3 LEAIANNLANGI9UaY Estimated SNP allele frequencies 91 > 0.25 uaz¢1 SD < 0.2

Associated RAS RAS Odds
Chip SNP Related genes | ARAS|

position case control ratio
Nsp | | rs9298441 | PXDNL downstream | 0.6625 | 0.2818 0.3807 0.1999
rs264746 SDCCAG10 downstream | 0.9507 | 0.5845 0.3662 0.0729
rs17014821 | ROBO2 upstream 0.5149 | 0.1796 0.3353 0.2063
rs2552166 | --- downstream | 0.6856 | 0.3567 0.329 0.2542
rs12918795 | IRX3 upstream 0.4801 | 0.1617 0.3184 0.2088
rs630403 | SCN4B upstream 0.4441 | 0.7546 0.3105 3.8485
rs898802 FZD10 upstream 0.6295 | 0.9311 0.3016 7.9567
rs4304940 | --- upstream 0.6046 | 0.3064 0.2982 0.2889
rs1392163 | AGBL1 downstream | 0.0611 | 0.3591 0.298 8.6124
rs10203410 | SKIP intron 0.5015 | 0.2058 0.2957 0.2575
rs1763891 | FAM13C1 upstream 0.2441 | 0.5383 0.2942 3.6101
rs11054931 | DUSP16 intron 0.4027 | 0.1087 0.294 0.1809
rs6573508 | GPHB5 upstream 0.4549 | 0.7439 0.289 3.4801
rs202675 FOLH1 intron 0.6369 | 0.3479 0.289 0.3041
rs4903716 | ADCK1 downstream | 0.5984 | 0.3099 0.2885 0.3013
rs4276077 | LOC339745 upstream 0.5539 | 0.2667 0.2872 0.2929
rs515133 MAP3K7IP2 intron 0.4545 | 0.168 0.2865 0.2424

rs6554437 | POLR2B downstream | 0.1164 | 0.4029 0.2865 5.122
rs11134341 | SEMA5A downstream | 0.5502 | 0.8367 0.2864 4.1868
rs16863140 | --- intron 0.4098 | 0.1243 0.2855 0.2044
rs553034 MAB21L1 downstream | 0.1838 | 0.4686 0.2848 3.9151
rs5971466 | -- downstream | 0.6282 | 0.9124 0.2842 6.1616
rs1368366 | DPYSL3 intron 0.1729 | 0.4569 0.2839 4.0228
rs11680017 | MYO3B intron 0.4142 | 0.6979 0.2837 3.2672
rs12620708 | HNMT downstream | 0.9093 | 0.6257 0.2836 0.1668
rs3816479 | LTBP1 intron 0.599 0.8812 0.2822 4.9637
rs6592856 | --- upstream 0.3064 | 0.0244 0.282 0.0567
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Related Associated RAS RAS
Chip SNP | ARAS| | Odds ratio
: genes position case control
Nsp | | rs7077062 BLNK intron 0.5165 | 0.7985 0.282 3.7101
rs8037848 MEIS2 intron 0.6945 | 0.4152 | 0.2793 0.3123
rs9897248 | TMEM92 | downstream | 0.443 | 0.7212 | 0.2782 3.2519
rs771808 ZPLD1 upstream | 0.5715 | 0.2938 | 0.2777 0.312
rs9366065 - intron 0.326 | 0.6031 0.2771 3.1419
rs1327541 TXNDCS8 intron 0.1533 | 0.4303 0.277 41709
rs9357123 HLA-B downstream | 0.8832 | 0.6066 | 0.2766 0.2039
rs7318580 intron 0.3538 | 0.629 0.2752 3.0967
rs4131866 AGTR2 downstream | 0.7725 | 0.498 0.2745 0.2921
rs1481072 upstream 0924 | 065 0.274 0.1528
rs10477374 | FBX038 upstream | 0.7047 | 0.431 0.2736 0.3175
rs1121161 downstream | 0.3434 | 0.6165 | 0.2731 3.0739
rs4887017 | ACSBGH1 intron 0.3627 | 0.0902 | 0.2725 0.1743
rs9905884 KCNJ2 downstream | 0.7118 | 0.4398 | 0.2721 0.3178
rs2426429 ZFP64 upstream | 0.8363 | 0.5643 0.272 0.2535
rs12227523 SYT1 intron 0.5351 | 0.2631 0.272 0.3102
rs6563716 LHFP intron 0.934 | 0.664 0.27 0.1397
rs4695372 upstream | 0.6379 | 0.9078 | 0.2699 5.5862
rs11176466 CAND1 upstream 0.038 | 0.3067 | 0.2687 11.1921
rs1610677 HLA-G upstream | 0.8911 | 0.6232 | 0.2679 0.2021
rs252984 EFNA5 intron 0.5018 | 0.7687 | 0.2669 3.2989
rs1660291 upstream | 0.5912 | 0.325 0.2662 0.3329
rs6974863 intron 0.6557 | 0.9215 | 0.2657 6.1595
rs9530838 RBM26 downstream | 0.6043 | 0.3387 | 0.2656 0.3354
rs10494312 FCRL5 downstream | 0.4647 | 0.1998 | 0.2648 0.2878
rs11051514 | MGC50559 upstream | 0.4167 | 0.1524 | 0.2642 0.2518
rs7809512 PTPN12 downstream | 0.2998 | 0.036 0.2639 0.0871
rs2148269 | PRTFDC1 intron 0.4982 | 0.2346 | 0.2637 0.3086
rs4489164 downstream | 0.4166 | 0.6793 | 0.2627 2.9661
rs1329333 KCTD12 downstream | 0.0532 | 0.3158 | 0.2626 8.2105
rs4561479 MON1B upstream 0519 | 0.781 0.262 3.3043
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i Chip SNP Related Associated RAS RAS | ARAS| Odds ratio
genes position case control
Nsp | | rs9322311 AKAP12 intron 0.5634 | 0.8249 0.2616 3.652
rs556335 MAP3K7IP2 intron 0.4845 | 0.2233 0.2612 0.3059
rs7525703 PRKAB2 upstream 0.4348 | 0.695 0.2602 2.9618
rs7579026 - downstream | 0.0851 | 0.3442 0.2591 5.6405
rs475454 SYT6 upstream 0.5564 | 0.8152 0.2588 3.5165
rs4142474 TCBA1 intron 0.697 | 0.4382 0.2588 0.3391
rs1484002 VRK1 downstream | 0.0844 | 0.3426 0.2582 5.6517
rs721548 OTUD7A intron 0.1781 | 0.4359 0.2578 3.566
rs6535725 | DCLK2 intron 0.5079 | 0.2502 0.2577 0.3233
rs10454926 ‘C50rf38 downstream | 0.699 | 0.9564 0.2574 9.4519
rs13117506 SPRY1 downstream | 0.1991 | 0.4556 0.2565 3.3666
rs7591406 LASS6 intron 0.4525 | 0.1963 0.2561 0.2956
rs1513749 FLJ45455 intron 0.7096 | 0.4536 0.256 0.3397
rs2409714 - intron 0.9319 | 0.6763 0.2556 0.1526
rs9529837 DACHA1 downstream | 0.4255 | 0.681 0.2555 2.8823
rs3819506 KCNQ1 intron 0.2568 | 0.5123 0.2555 3.0406
rs778404 PPAP2B downstream | 0.7143 | 0.4595 0.2548 0.34
rs7601571 - upstream 0.0212 | 0.2757 0.2545 17.5782
rs3827708 STX6 intron 0.7042 | 0.4498 0.2544 0.3434
rs6765267 HTR3E upstream 0.9749 | 0.7213 0.2536 0.0667
rs778417 - downstream | 0.6052 | 0.3517 0.2535 0.3539
rs17058064 GALNT17 intron 0.1861 | 0.4392 0.253 3.4239
rs16963381 FAM59A intron 0.37 0.6224 0.2523 2.8059
rs17159914 FMO5 downstream | 0.6676 | 0.4167 0.2509 0.3556
rs10475790 --- downstream | 0.3178 | 0.0673 0.2505 0.155
rs12215940 --- upstream 0.5597 | 0.8102 0.2505 3.3582
rs2695651 C150rf15 downstream | 0.5256 | 0.2753 0.2503 0.3429
rs7152160 - upstream 0.4654 | 0.7157 0.2503 2.8913
rs4491329 SLC6A15 downstream | 0.1268 | 0.3769 0.25 4.164
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#1319 ﬁ 4 LRAINNVULANGNIVEY Estimated SNP allele frequencie > 0.25 uaz SD 283 Chip Sty | < 0.2

Associated RAS RAS Odds
Chip | SNP Related genes | ARAS|
position case control ratio

Sty | | rs10742817 | AGBL2 intron 0.14 0.39 0.25 3.87899
rs6603060 ARHGEF18 intron 0.2 0.46 0.25 3.24752
rs8073793 CACNG5 downstream | 0.69 0.94 0.25 7.38594
rs9620553 ADRBK2 downstream | 0.28 0.54 0.25 2.92343
rs1909023 TMEM74 downstream | 0.6 0.85 0.25 3.91411
rs12116790 | AJAP1 upstream 0.12 0.38 0.25 4.23772
rs7167029 ADAMTSL3 intron 0.37 0.63 0.25 2.87812
rs1006039 1 ADCK1 upstream 0.69 0.94 0.25 7.3452
rs9990522 CPEB2 upstream 0.56 0.81 0.25 3.36779
rs2710214 ACTR3B downstream | 0.35 0.61 0.25 2.89167
rs2192275 DPP6 upstream 0.67 0.93 0.25 6.31526
rs1983230 RBPJ upstream 0.71 0.97 0.25 14.3718
rs17080201 | GFPT2 intron 0.08 0.33 0.25 5.54936
rs10507388 | SLC7A1 upstream 0.58 0.83 0.25 3.67488
rs7191857 IRX3 downstream | 0.7 0.95 0.25 9.49292
rs312692 KCNJ2 downstream | 0.59 0.34 0.25 0.357406
rs2464544 ZFX intron 0.34 0.09 0.25 0.187867
rs6068212 ZFP64 upstream 0.51 0.25 0.25 0.323911
rs8087603 ALPK2 intron 0.98 0.73 0.25 0.037594
rs9478448 - downstream | 0.8 0.55 0.25 0.295679
rs235003 B4GALTS downstream | 0.7 0.44 0.25 0.33769
rs3782250 NCOR2 intron 0.69 0.43 0.25 0.341656
rs1265236 KU-MEL-3 upstream 0.51 0.25 0.25 0.323033
rs9574218 - downstream | 0.69 0.44 0.25 0.351926
rs1324530 SUPT3H intron 0.63 09 0.26 5.30487
rs17458078 | TNFSF11 upstream 0.29 0.56 0.26 3.04556
rs6039386 PLCB1 downstream | 0.1 0.36 0.26 4.93835
rs984559 KCNIP1 intron 0.91 0.65 0.26 0.165385
rs7495334 - upstream 0.89 0.63 0.26 0.194692
rs10241082 | WNT2 downstream | 0.75 0.48 0.26 0.308797
rs1144505 ZNF202 intron 0.7 0.43 0.26 0.333807
rs16982724 | PRDX4 upstream 0.36 0.64 0.27 3.10794
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Chip —— Related genes Associated RAS RAS | ARAS| Odds
position case control ratio

Sty | | rs7145495 CLEC14A upstream 0.66 0.93 0.27 7.65416
rs730705 DFNB31 upstream 0.23 0.51 0.27 3.41862
rs11595013 | SFMBT2 intron 0.41 0.69 0.27 3.18983
rs1346298 == upstream 0.53 0.81 0.27 3.83039
rs2597376 KCNQ3 upstream 0.53 0.8 0.27 3.61741
rs11040338 | FOLH1 upstream 0.54 0.26 0.27 0.310372
rs1906546 - upstream 0.47 0.19 0.27 0.274113
rs10521763 | RP13-102H20.1 intron 0.84 0.56 0.27 0.249109
rs5974389 - upstream 0.61 0.34 0.27 0.327907
rs9523906 GPC5 downstream | 0.48 0.21 0.27 0.287983
rs7824835 PXDNL downstream | 0.5 0.22 0.27 0.28631
rs2070349 * | DSCR4 downstream | 0.83 0.56 0.27 0.256757
rs312727 KCNJ2 downstream | 0.35 0.63 0.28 3.27233
rs7043553 DAPK1 intron 0.91 0.63 0.28 0.151674
rs5928379 DMD upstream 0.34 0.63 0.29 3.32222
rs17652307 | --- upstream 0.9 0.6 0.29 0.167098
rs4730612 PPP1R3A upstream 0.48 0.78 0.3 3.90939
rs2991308 RFX3 intron 0.07 0.38 0.3 7.67846
rs478915 OR4A5 downstream | 0.54 0.23 0.3 0.262957
rs831845 MIER3 upstream 0.75 0.45 0.3 0.27209
rs2185075 SMYD3 intron 0.4 0.1 0.3 0.170028
rs2208986 -—- upstream 0.57 0.26 0.3 0.27476
rs712374 SLC25A21 intron 0.54 0.86 0.31 5.04625
rs12431701 - upstream 0.44 0.75 0.31 3.91551
rs1063320 HLA-G 3UTR 0.87 0.56 0.31 0.18548
rs10249701 | C70orf53 downstream | 0.98 0.67 0.31 0.032232
rs7158520 VRK1 downstream | 0.72 0.39 0.32 0.249399
rs1867804 KSR2 intron 0.69 0.36 0.32 0.254284
rs6010592 FAM19A5 intron 0.74 0.41 0.32 0.244252
rs7103374 OR6X1 upstream 0.53 0.2 0.32 0.228731
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NANMININTUING 2 Chip louaainmeivaaSD< 0.20 Laz|RASav| > 0.25W171 SNPs

Ya98uDPPERI AN UFUNUEAUTIATHPP D9 3 SNPs 6961319715 wazenOdd ratios gaﬁuDPPei'{

< . =] P - d o & v A a X 5
- 11w subunit AiIVYBIPotassium channel Y]LL(:‘WNaaﬂﬂﬂﬂ’]“tuaaflﬂﬁ\lvtﬂl.ﬂaﬂﬂuu&l’]'ﬂ']ﬂqSWS')‘ﬂ

. ; a4 A o [ a
individual genotyping LWt Wi WNaaIPooled-DNA AILFAINE LA1IIING

=3.7x10"))
Genes | db SNPs RASav case RASav control | | RAS | OR
DPP6 | rs10267037 | 0.6765 0.9088 0.2323 | 4.7663
rs2192275 | 0.68 0.9306 0.2506 6.3153
rs749120 *0.5046 0.7154 0.2108 2.4677

283 SNP rs749120

: ] d [ ] ] '
Gl’li’wﬁSLLﬁﬂdﬂ’lRASav VaISNPs ﬂaglﬂaﬂuDPPG i:“’)’]\‘]ﬂﬂquTPP LLa:nQNﬂ’JUﬂIN (p

M19197 6 URYINIIUIBURB AN estimated allele frequencies Wae actual allele frequencies

rs749120 G T X2
-stimated | THPP 56 (56%) 44 (44%) | 5.13
controls 39 (39%) |61(61%) | P=0.02
Dominant Recessive
GG GT TT Additive
GG+GTvs TT | GG vs GT+TT
THPP 26 (52%) 5 (10%) 19 (38%) 2 =361 2= 3.61 2= 361
Actual X : X ' X '
controls | 17 (34%) | 5 (10%) |28 (56%) | p =016 P=016 P=016

nan1staanduiianlaa1nGWAS-pooked DNA tian1stinindividual genotyping

Ejﬁi‘levl@'fﬁ’]individual genotyping A8 using multiplex-PCR-based method on the Invader

assay (Third Wave Technologies, Madison, WI, USA)'lmJi:‘n’miﬁ'\lamSGﬂRIQULﬂunEjSJGEﬂ’JU

: % Ly %
THPP 81 ﬂuLLa:ﬂQNﬂ’JUQN75 AUIIUIN 116 SNPs Natklsznaual855 htSNPsuaIGABRAS, 9
htSNPs 2834DPP6, 7 htSNPs 283GLRA1, 37 htSNPs 183CACNA1SUaz8 htSNPs 1a3SCN4A®I

a P
URAITUAY Bdl%@l'ﬁ'}x‘]'ﬂ7
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M1319N 7 ILRAI91WIU Haplotype tagging SNPs 1adtiwn@adn1inn individual genotyping

Gene Map No. of tagged
Gene Name

Symbol location SNPs
GABRA3 Gamma-aminobutyric acid (GABA) A receptor, alpha3 Xqg28 55
CACNA1S | Calcium channel, voltage-dependent, L type, alpha 1S subunit 1932 37

SCN4A Voltage-gated sodium channel subunit alpha Nav1.4 17923.3 8

GLRA1 Glycine receptor, alpha1 5q32 7

DPP6 Dipeptidyl aminopeptidase-like protein6 .7936.2 9

st lsRn ldnuanuFuRusua htSNPs 283 nulsn THPP aIUgaInad p value
& A
a1n Fisher extract's test :MNMaU3uULfiny allelicuaz genotypic frequencies Tu@n3797 8

2% THPP LLa:nﬁjumuqu
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nan13A@N®1 Functional study U 15aa C2C12
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