	Table S1. Variants obtained from GWAS result with high significant in case group 2.

	CHR
	Position
	SNP ID
	Refa
	Altb
	p-valuec
	Odd Ratio
	Region
	Relative Gene

	1
	154728516
	rs6678353
	G
	T
	5.35E-06
	2.26
	intronic
	KCNN3

	2
	111492006
	rs58584712
	A
	G
	6.40E-06
	2.13
	intronic non_coding
	MIR4435-2HG

	3
	14291756
	rs9847197
	C
	T
	1.16E-06
	2.44
	intergenic
	LSM3;
LINC01267

	7
	47548739
	rs146836648
	G
	A
	3.02E-06
	3.08
	intronic
	TNS3

	11
	12141089
	rs61875193
	T
	C
	1.72E-06
	2.71
	intronic
	MICAL2

	17
	13774057
	rs9902921
	C
	T
	7.22E-06
	2.28
	downstream
	LOC107985014

	19
	55263581
	rs62126348
	T
	C
	9.55E-06
	2.66
	intronic
	HSPBP1

	19
	55267754
	rs11672710
	C
	T
	8.69E-06
	2.67
	intronic
	HSPBP1

	20
	56537832
	rs74793016
	C
	A
	7.82E-06
	2.78
	downstream
	FAM209B

	X
	142710301
	rs146042113
	C
	T
	9.48E-06
	2.75
	intergenic
	MAGEC2; SPANXN4

	X
	142786494
	rs12687449
	C
	T
	2.88E-06
	2.78
	intergenic
	MAGEC2; SPANXN4

	a Allele in cintrol.
b Allele in case.
c Filter by p < 0.05.























	Table S2. Variants allele frequency from other populations in case group 2.

	This study
	TPMIa
	Twbankb
	1000gc
	gnomADd

	SNP ID
	Alt
	Case
	Control
	
	
	AFRe
	AMR
	EAS
	EUR
	AFR
	AMR
	EAS
	FIN
	NFE

	rs6678353
	T
	0.315
	0.169
	0.188
	0.179
	-
	-
	-
	-
	-
	-
	-
	-
	-

	rs58584712
	G
	0.582
	0.395
	0.382
	0.410
	-
	-
	-
	-
	-
	-
	-
	-
	-

	rs9847197
	T
	0.288
	0.142
	0.151
	0.161
	0.088
	0.160
	0.150
	0.042
	0.070
	0.177
	0.149
	0.033
	0.045

	rs146836648
	A
	0.137
	0.049
	0.051
	0.049
	0.000
	0.062
	0.045
	0.000
	0.001
	0.031
	0.044
	0.000
	0.000

	rs61875193
	C
	0.199
	0.084
	0.088
	0.087
	0.114
	0.010
	0.085
	0.011
	0.105
	0.016
	0.085
	0.005
	0.013

	rs9902921
	T
	0.299
	0.158
	0.171
	0.176
	0.048
	0.107
	0.193
	0.092
	0.060
	0.091
	0.185
	0.073
	0.099

	rs62126348
	C
	0.171
	0.072
	0.077
	0.071
	0.043
	0.020
	0.100
	0.075
	0.046
	0.037
	0.077
	0.093
	0.075

	rs11672710
	T
	0.171
	0.072
	0.076
	0.071
	0.036
	0.019
	0.100
	0.075
	0.042
	0.035
	0.077
	0.093
	0.075

	rs74793016
	A
	0.158
	0.063
	0.075
	0.071
	0.000
	0.003
	0.071
	0.000
	0.001
	0.005
	0.081
	0.001
	0.000

	rs146042113
	T
	0.198
	0.083
	0.084
	0.085
	0.000
	0.000
	0.060
	0.000
	0.000
	0.001
	0.066
	0.000
	0.000

	rs12687449
	T
	0.223
	0.094
	0.095
	0.093
	0.000
	0.000
	0.058
	0.000
	0.000
	0.001
	0.081
	0.000
	0.000

	a Taiwan Precision Medicine Initiative.
b Taiwan Biobank.
c 1000 Genomes global minor allele frequency.
d gnomAD (genomes) allele frequencies.
e AFR: African. AMR: American. EAS: East Asian. EUR: European. FIN: Finnish. NFE: Non-Finnish European.







	Table S3. Disease association analysis from MalaCardsa  

	MCID
	Name
	Score
	Gene

	ACH022
	Achalasia-Addisonianism-Alacrima Syndrome
	7.84
	NUP210

	ADN016
	Adenocarcinoma
	1.43
	MICAL2

	ALC033
	Alcohol Use Disorder
	1.08
	KCNN3

	ATR011
	Atrial Fibrillation
	2.80
	KCNN3

	ATT013
	Attention Deficit-Hyperactivity Disorder
	1.62
	PTCHD1-AS

	BLD131
	Bladder Urothelial Carcinoma
	1.54
	C12orf75

	BLD134
	Bladder Cancer
	3.11
	MIR4435-2HG

	BLD134
	Bladder Cancer
	1.54
	C12orf75

	BPL003
	Bipolar Disorder
	18.54
	KCNN3

	BRS047
	Breast Cancer
	1.51
	KCNN3

	BRS047
	Breast Cancer
	4.61
	MICAL2

	BRS047
	Breast Cancer
	1.51
	MAGEC2

	BRS099
	Breast Ductal Carcinoma
	1.78
	MICAL2

	CHL119
	Cholangitis, Primary Sclerosing
	7.84
	NUP210

	CHR036
	Chronic Cholangitis
	7.84
	NUP210

	CHR682
	Chronic Bilirubin Encephalopathy
	1.38
	HSPBP1

	CRV035
	Cervical Cancer
	1.60
	NUP210

	CRY035
	Cryptorchidism, Unilateral or Bilateral
	8.09
	TEX14

	DCT002
	Ductal Carcinoma in Situ
	1.51
	MAGEC2

	DFF043
	Diffuse Gastric and Lobular Breast Cancer Syndrome
	1.18
	TEX14

	DNT008
	Denture Stomatitis
	8.87
	PPP6R1

	END044
	Endometriosis
	1.26
	NUP210

	FNC027
	Fanconi Anemia, Complementation Group a
	11.44
	TEX14

	GLB002
	Glioblastoma
	1.21
	C12orf75

	[bookmark: _GoBack]GST040
	Gastric Adenocarcinoma
	1.18
	TEX14

	GST053
	Gastric Cancer
	1.18
	TEX14

	HPT023
	Hepatocellular Carcinoma
	25.03
	MAGEC2

	HPT023
	Hepatocellular Carcinoma
	4.86
	MIR4435-2HG

	HPT023
	Hepatocellular Carcinoma
	1.38
	C12orf75

	HRT032
	Heart Disease
	1.16
	KCNN3

	HYP005
	Hypokalemia
	3.07
	KCNN3

	INS002
	in Situ Carcinoma
	1.51
	MAGEC2

	KDN017
	Kidney Cancer
	1.27
	TNS3

	KLF001
	Kleefstra Syndrome
	8.54
	PTCHD1-AS

	LKM061
	Leukemia, Acute Myeloid
	1.48
	NUP210

	LMT001
	Limited Scleroderma
	7.84
	NUP210

	LNG021
	Lung Occult Small Cell Carcinoma
	1.11
	KCNN3

	LNG032
	Lung Cancer
	1.38
	HSPBP1

	LNG032
	Lung Cancer
	20.92
	MAGEC2

	LNG032
	Lung Cancer
	21.99
	MIR4435-2HG

	LNG064
	Lung Cancer Susceptibility 3
	1.43
	MICAL2

	LNG111
	Lung Non-Squamous Non-Small Cell Carcinoma
	1.11
	KCNN3

	LRN003
	Learning Disability
	1.24
	PTCHD1-AS

	MDN001
	Median Rhomboid Glossitis
	8.87
	PPP6R1

	MGR028
	Migraine with or Without Aura 1
	2.02
	KCNN3

	MLN003
	Melancholia
	8.87
	PPP6R1

	MLN007
	Male Infertility
	2.32
	TEX14

	MTR002
	Mitral Valve Insufficiency
	13.05
	MICAL2

	MYL006
	Myeloid Leukemia
	1.48
	NUP210

	ORC001
	Orchitis
	8.09
	TEX14

	OST012
	Osteoarthritis
	3.40
	MIR4435-2HG

	PLS002
	Peliosis Hepatis
	7.84
	NUP210

	PRK057
	Parkinson Disease, Late-Onset
	13.27
	HSPBP1

	PRM236
	Primary Biliary Cholangitis
	7.84
	NUP210

	PRS040
	Prostate Cancer
	4.01
	MIR4435-2HG

	PRS040
	Prostate Cancer
	2.98
	TEX14

	PRS044
	Prostate Sarcoma
	8.87
	C12orf75

	PRT013
	Portal Hypertension
	1.46
	KCNN3

	RNL114
	Renal Cell Carcinoma, Nonpapillary
	1.27
	TNS3

	RNL114
	Renal Cell Carcinoma, Nonpapillary
	3.30
	MIR4435-2HG

	SCH015
	Schizophrenia
	19.37
	KCNN3

	SCL009
	Sclerosing Cholangitis
	7.84
	NUP210

	SJG008
	Sjogren Syndrome
	1.04
	HSPBP1

	SML009
	Small Intestine Adenocarcinoma
	1.18
	TEX14

	SML038
	Small Cell Cancer of the Lung
	1.01
	MAGEC2

	SPH015
	Spherocytosis, Type 3
	8.87
	C12orf75

	SPN029
	Spondylolysis
	9.10
	LSM3

	SPP004
	Suppurative Cholangitis
	7.84
	NUP210

	SPR061
	Spermatogenic Failure 5
	8.09
	TEX14

	SPR119
	Spermatogenic Failure, X-Linked, 1
	8.09
	TEX14

	SPR125
	Spermatogenic Failure 23
	31.96
	TEX14

	SPS003
	Spastic Diplegia
	9.79
	TMEM86B

	SQM006
	Squamous Cell Carcinoma
	1.45
	HSPBP1

	SQM006
	Squamous Cell Carcinoma
	3.23
	MIR4435-2HG

	SQM006
	Squamous Cell Carcinoma
	1.57
	CASC18

	TNG009
	Tongue Squamous Cell Carcinoma
	1.57
	CASC18

	TST021
	Testicular Germ Cell Tumor
	1.41
	MAGEC2

	VSC007
	Vascular Disease
	11.31
	KCNN3

	VSC007
	Vascular Disease
	1.34
	MICAL2

	a Obtained from Score > 1.00.



