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Supplementary Table 1.  Demographic and clinical characteristics for venous thromboembolism cases and controls in the discovery population.
	Characteristic
	Case

n=1503
	Control

n=1459
	P

	Patient age, mean ± SD, years
	54.9 ± 16.2
	55.6 ± 15.7
	0.225

	Male, n (%)
	745 (49.6)
	690 (47.3)
	0.216

	Stroke or myocardial infarction, n (%)
	285 (19.0)
	150 (10.3)
	<0.0001

	USA state of residence, n (%)
	
	
	<0.0001

	
Minnesota
	630 (41.9)
	811 (55.6)
	

	
Other states
	873 (58.1)
	648 (44.4)
	


Supplementary Table 2.  In silico analyses of merged genome-wide scan (GWS) and candidate gene (CG) SNPs with P <10-5 for an association with venous thromboembolism, adjusted for age, sex, stroke or myocardial Infarction, and USA state of residence.
	SNP
	Chr
	Base Pair
	Gene
	Minor Allele
	MAF*
	OR (95%CI)
	P
	R2*
	CG
	GWS
	Used for imputation

	rs6025
	1
	167785673
	F5
	T
	0.063
	3.565 (2.762,4.602)
	1.68E-22
	0.97
	TRUE
	FALSE
	TRUE

	rs1894692
	1
	167734278
	SLC19A2
	G
	0.057
	3.962 (2.98,5.268)
	2.85E-21
	0.873
	FALSE
	FALSE
	FALSE

	rs1018827
	1
	167780630
	F5
	A
	0.106
	2.189 (1.824,2.628)
	4.24E-17
	0.981
	FALSE
	FALSE
	FALSE

	rs6427196
	1
	167747847
	F5
	C
	0.106
	2.174 (1.814,2.606)
	4.24E-17
	0.998
	FALSE
	FALSE
	FALSE

	rs6427195
	1
	167747800
	F5
	A
	0.106
	2.174 (1.814,2.606)
	4.28E-17
	0.998
	FALSE
	FALSE
	FALSE

	rs6427194
	1
	167747745
	F5
	T
	0.106
	2.174 (1.814,2.606)
	4.30E-17
	0.998
	FALSE
	FALSE
	FALSE

	rs970740
	1
	167746598
	F5
	C
	0.106
	2.174 (1.814,2.606)
	4.35E-17
	0.997
	FALSE
	FALSE
	FALSE

	rs6687813
	1
	167744198
	F5
	A
	0.104
	2.172 (1.811,2.606)
	6.24E-17
	0.997
	TRUE
	FALSE
	TRUE

	rs10737547
	1
	167742676
	F5
	A
	0.104
	2.173 (1.812,2.606)
	6.25E-17
	0.996
	FALSE
	FALSE
	FALSE

	rs6427197
	1
	167767214
	F5
	C
	0.106
	2.162 (1.804,2.591)
	6.92E-17
	0.996
	FALSE
	FALSE
	FALSE

	rs6009
	1
	167765458
	F5
	T
	0.106
	2.16 (1.802,2.588)
	7.26E-17
	0.997
	FALSE
	FALSE
	FALSE

	rs2420372
	1
	167764680
	F5
	A
	0.106
	2.159 (1.802,2.587)
	7.47E-17
	0.997
	FALSE
	FALSE
	FALSE

	rs2420370
	1
	167757016
	F5
	G
	0.106
	2.156 (1.799,2.583)
	8.47E-17
	0.998
	TRUE
	FALSE
	FALSE

	rs2420371
	1
	167758179
	F5
	G
	0.106
	2.151 (1.796,2.578)
	9.61E-17
	0.999
	FALSE
	TRUE
	TRUE

	rs649129
	9
	135144125
	ABO
	T
	0.269
	1.66 (1.47,1.874)
	2.94E-16
	0.984
	FALSE
	FALSE
	FALSE

	rs495828
	9
	135144688
	ABO
	T
	0.272
	1.649 (1.462,1.859)
	2.96E-16
	0.988
	FALSE
	TRUE
	TRUE

	rs579459
	9
	135143989
	ABO
	C
	0.267
	1.662 (1.471,1.878)
	3.85E-16
	0.99
	FALSE
	FALSE
	FALSE

	rs2519093
	9
	135131691
	ABO
	A
	0.243
	1.685 (1.484,1.913)
	8.08E-16
	NA
	TRUE
	FALSE
	TRUE

	rs7538157
	1
	167618168
	BLZF1
	C
	0.062
	2.685 (2.091,3.449)
	1.04E-14
	0.901
	FALSE
	FALSE
	FALSE

	rs651007
	9
	135143696
	ABO
	T
	0.256
	1.635 (1.441,1.855)
	2.20E-14
	0.954
	FALSE
	FALSE
	FALSE

	rs514659
	9
	135132024
	ABO
	C
	0.405
	1.525 (1.366,1.702)
	6.26E-14
	0.999
	FALSE
	FALSE
	FALSE

	rs6696217
	1
	167727350
	SLC19A2
	A
	0.133
	1.965 (1.647,2.345)
	6.33E-14
	0.822
	FALSE
	FALSE
	FALSE

	rs545971
	9
	135133193
	ABO
	T
	0.404
	1.525 (1.366,1.703)
	6.38E-14
	0.998
	FALSE
	FALSE
	FALSE

	rs612169
	9
	135133263
	ABO
	G
	0.404
	1.524 (1.365,1.701)
	7.21E-14
	0.997
	FALSE
	FALSE
	FALSE

	rs687289
	9
	135126927
	ABO
	A
	0.404
	1.524 (1.365,1.701)
	7.42E-14
	0.999
	TRUE
	FALSE
	TRUE

	rs687621
	9
	135126886
	ABO
	G
	0.404
	1.523 (1.364,1.701)
	7.58E-14
	0.998
	FALSE
	FALSE
	FALSE

	rs674302
	9
	135136485
	ABO
	A
	0.404
	1.522 (1.363,1.699)
	8.14E-14
	0.998
	FALSE
	FALSE
	FALSE

	rs505922
	9
	135139050
	ABO
	C
	0.403
	1.52 (1.361,1.697)
	9.39E-14
	0.999
	TRUE
	TRUE
	TRUE

	rs529565
	9
	135139321
	ABO
	C
	0.403
	1.52 (1.361,1.697)
	9.45E-14
	0.999
	FALSE
	FALSE
	FALSE

	rs1208327
	1
	167563488
	NME7
	C
	0.099
	2.04 (1.679,2.48)
	7.96E-13
	0.925
	FALSE
	FALSE
	FALSE

	rs643434
	9
	135132176
	ABO
	A
	0.423
	1.484 (1.331,1.654)
	1.16E-12
	0.999
	TRUE
	FALSE
	TRUE

	rs644234
	9
	135132038
	ABO
	G
	0.423
	1.484 (1.331,1.654)
	1.16E-12
	0.999
	FALSE
	FALSE
	FALSE

	rs657152
	9
	135129086
	ABO
	A
	0.423
	1.483 (1.33,1.653)
	1.21E-12
	0.999
	FALSE
	TRUE
	TRUE

	rs16861990
	1
	167401751
	NME7
	C
	0.099
	2.019 (1.662,2.451)
	1.34E-12
	0.932
	FALSE
	TRUE
	TRUE

	rs8176719
	9
	135122729
	ABO
	G
	0.419
	1.469 (1.317,1.639)
	5.68E-12
	NA
	TRUE
	FALSE
	TRUE

	rs1208135
	1
	167690722
	SLC19A2
	A
	0.09
	1.926 (1.585,2.34)
	4.26E-11
	0.93
	FALSE
	FALSE
	FALSE

	rs1208134
	1
	167695568
	SLC19A2
	C
	0.09
	1.924 (1.584,2.338)
	4.46E-11
	0.933
	FALSE
	TRUE
	TRUE

	rs2038024
	1
	167722606
	SLC19A2
	C
	0.177
	1.533 (1.324,1.775)
	1.12E-08
	0.893
	FALSE
	TRUE
	TRUE

	rs630014
	9
	135139543
	ABO
	A
	0.42
	0.736 (0.66,0.821)
	3.85E-08
	0.999
	TRUE
	TRUE
	TRUE

	rs633862
	9
	135145265
	ABO
	C
	0.404
	0.75 (0.674,0.836)
	1.68E-07
	0.982
	FALSE
	FALSE
	FALSE

	rs3756008
	4
	187422379
	F11
	T
	0.418
	1.337 (1.198,1.493)
	2.16E-07
	0.952
	FALSE
	FALSE
	FALSE

	rs2102575
	4
	187368498
	CYP4V2
	G
	0.1
	0.623 (0.519,0.747)
	3.32E-07
	0.98
	FALSE
	TRUE
	TRUE

	rs3087505
	4
	187416480
	KLKB1
	A
	0.1
	0.628 (0.524,0.752)
	4.22E-07
	0.998
	TRUE
	FALSE
	TRUE

	rs12061601
	1
	167337074
	ATP1B1
	C
	0.146
	1.508 (1.285,1.77)
	5.03E-07
	0.929
	FALSE
	TRUE
	TRUE

	rs2901092
	1
	167723017
	SLC19A2
	G
	0.072
	1.872 (1.459,2.4)
	7.81E-07
	0.674
	FALSE
	FALSE
	FALSE

	rs925451
	4
	187424563
	F11
	A
	0.413
	1.311 (1.177,1.461)
	8.65E-07
	0.994
	FALSE
	TRUE
	TRUE

	rs3756009
	4
	187423105
	F11
	G
	0.413
	1.312 (1.177,1.462)
	8.78E-07
	0.988
	FALSE
	FALSE
	FALSE

	rs11655838
	17
	5663930
	NLRP1
	A
	0.481
	1.328 (1.185,1.487)
	9.68E-07
	0.851
	FALSE
	TRUE
	TRUE

	rs1877320
	4
	187368273
	CYP4V2
	G
	0.104
	0.641 (0.536,0.766)
	1.02E-06
	0.974
	FALSE
	FALSE
	FALSE

	rs9995366
	4
	187368378
	CYP4V2
	T
	0.104
	0.642 (0.537,0.767)
	1.12E-06
	0.976
	FALSE
	TRUE
	TRUE

	rs660340
	9
	135137374
	ABO
	A
	0.408
	0.766 (0.689,0.853)
	1.13E-06
	NA
	TRUE
	FALSE
	TRUE

	rs6842047
	4
	187370570
	CYP4V2
	A
	0.104
	0.642 (0.537,0.768)
	1.16E-06
	0.975
	FALSE
	FALSE
	FALSE

	rs659104
	9
	135137644
	ABO
	A
	0.408
	0.767 (0.689,0.854)
	1.28E-06
	NA
	TRUE
	FALSE
	TRUE

	rs1799963
	11
	46717631
	F2
	A
	0.025
	2.455 (1.7,3.546)
	1.69E-06
	NA
	TRUE
	FALSE
	TRUE

	rs4253399
	4
	187425088
	F11
	G
	0.411
	1.301 (1.168,1.449)
	1.69E-06
	0.996
	TRUE
	TRUE
	TRUE

	rs3758348
	9
	135229220
	SURF4
	C
	0.169
	1.477 (1.258,1.733)
	1.79E-06
	0.765
	FALSE
	FALSE
	FALSE

	rs1323922
	13
	66385414
	PCDH9
	G
	0.12
	0.654 (0.549,0.78)
	2.13E-06
	0.842
	FALSE
	TRUE
	TRUE

	rs12192563
	6
	16201441
	MYLIP
	A
	0.494
	0.763 (0.682,0.853)
	2.28E-06
	0.86
	FALSE
	FALSE
	FALSE

	rs9396643
	6
	16200972
	MYLIP
	T
	0.494
	0.763 (0.682,0.853)
	2.28E-06
	0.861
	FALSE
	TRUE
	TRUE

	rs9358084
	6
	16200504
	MYLIP
	G
	0.494
	0.763 (0.682,0.854)
	2.33E-06
	0.86
	FALSE
	FALSE
	FALSE

	rs9358083
	6
	16200051
	MYLIP
	G
	0.494
	0.763 (0.682,0.854)
	2.34E-06
	0.859
	FALSE
	FALSE
	FALSE

	rs7768105
	6
	16199373
	MYLIP
	T
	0.493
	0.762 (0.681,0.853)
	2.39E-06
	0.853
	FALSE
	FALSE
	FALSE

	rs4716045
	6
	16204575
	MYLIP
	T
	0.489
	1.312 (1.172,1.469)
	2.49E-06
	0.861
	FALSE
	FALSE
	FALSE

	rs12201671
	6
	16205941
	MYLIP
	C
	0.488
	1.311 (1.171,1.468)
	2.60E-06
	0.862
	FALSE
	FALSE
	FALSE

	rs6459448
	6
	16206269
	MYLIP
	A
	0.488
	1.311 (1.171,1.467)
	2.66E-06
	0.862
	FALSE
	TRUE
	TRUE

	rs9383114
	6
	16207259
	MYLIP
	A
	0.488
	1.31 (1.17,1.467)
	2.88E-06
	0.861
	FALSE
	FALSE
	FALSE

	rs2289252
	4
	187444375
	F11
	T
	0.415
	1.316 (1.173,1.477)
	2.89E-06
	0.859
	FALSE
	FALSE
	FALSE

	rs6928267
	6
	16208132
	MYLIP
	G
	0.488
	1.309 (1.169,1.466)
	2.94E-06
	0.861
	FALSE
	FALSE
	FALSE

	rs10949343
	6
	16209236
	MYLIP
	C
	0.494
	1.31 (1.17,1.468)
	2.94E-06
	0.852
	FALSE
	FALSE
	FALSE

	rs6912988
	6
	16208633
	MYLIP
	C
	0.488
	1.309 (1.169,1.466)
	3.00E-06
	0.861
	FALSE
	FALSE
	FALSE

	rs12192575
	6
	16210281
	MYLIP
	T
	0.487
	1.307 (1.168,1.463)
	3.34E-06
	0.862
	FALSE
	TRUE
	TRUE

	rs7745965
	6
	16210721
	MYLIP
	A
	0.487
	1.307 (1.167,1.463)
	3.47E-06
	0.86
	FALSE
	FALSE
	FALSE

	rs7749877
	6
	16210781
	MYLIP
	A
	0.487
	1.307 (1.167,1.463)
	3.70E-06
	0.856
	FALSE
	FALSE
	FALSE

	rs10492593
	13
	66392118
	PCDH9
	G
	0.116
	0.654 (0.546,0.783)
	3.82E-06
	0.825
	FALSE
	FALSE
	FALSE

	rs11832404
	12
	13897572
	GRIN2B
	C
	0.039
	0.478 (0.349,0.654)
	3.94E-06
	0.841
	FALSE
	FALSE
	FALSE

	rs11833339
	12
	13899994
	GRIN2B
	G
	0.039
	0.478 (0.349,0.654)
	3.95E-06
	0.841
	FALSE
	FALSE
	FALSE

	rs8176681
	9
	135129575
	ABO
	C
	0.384
	0.775 (0.695,0.864)
	4.15E-06
	0.996
	FALSE
	FALSE
	FALSE

	rs2073827
	9
	135126954
	ABO
	C
	0.384
	0.775 (0.695,0.864)
	4.34E-06
	0.996
	FALSE
	FALSE
	FALSE

	rs3917862
	1
	167859737
	SELP
	G
	0.075
	1.61 (1.314,1.972)
	4.35E-06
	0.999
	TRUE
	TRUE
	TRUE

	rs3134929
	6
	32300085
	NOTCH4
	G
	0.188
	0.711 (0.614,0.822)
	4.43E-06
	0.918
	FALSE
	FALSE
	FALSE

	rs4253417
	4
	187435999
	F11
	C
	0.427
	1.306 (1.165,1.465)
	4.88E-06
	0.86
	FALSE
	FALSE
	FALSE

	rs4478991
	11
	22155841
	TMEM16E
	A
	0.436
	0.765 (0.681,0.858)
	5.19E-06
	0.828
	FALSE
	FALSE
	FALSE

	rs937798
	18
	60582714
	SERPINB8
	T
	0.384
	0.77 (0.688,0.862)
	5.27E-06
	0.873
	FALSE
	FALSE
	FALSE

	rs11830268
	12
	13916583
	GRIN2B
	A
	0.041
	0.498 (0.368,0.674)
	6.35E-06
	0.826
	FALSE
	FALSE
	FALSE

	rs11835020
	12
	13907877
	GRIN2B
	C
	0.041
	0.499 (0.369,0.675)
	6.65E-06
	0.829
	FALSE
	TRUE
	TRUE

	rs12546956
	8
	18405665
	PSD3
	T
	0.115
	0.656 (0.545,0.788)
	7.18E-06
	0.767
	FALSE
	FALSE
	FALSE

	rs10919168
	1
	167660850
	C1orf114
	A
	0.31
	1.317 (1.168,1.486)
	7.66E-06
	0.874
	FALSE
	FALSE
	FALSE

	rs3124765
	9
	135318478
	C9orf7
	T
	0.144
	1.658 (1.327,2.071)
	8.44E-06
	0.454
	FALSE
	FALSE
	FALSE

	rs4244490
	11
	22135551
	TMEM16E
	A
	0.427
	0.771 (0.687,0.865)
	8.70E-06
	0.84
	FALSE
	FALSE
	FALSE

	rs4275631
	11
	22138940
	TMEM16E
	T
	0.427
	0.771 (0.688,0.865)
	8.70E-06
	0.844
	FALSE
	FALSE
	FALSE

	rs4962153
	9
	135313575
	ADAMTS13
	A
	0.165
	1.52 (1.264,1.829)
	9.10E-06
	0.586
	FALSE
	FALSE
	FALSE

	rs9323164
	14
	48222321
	RPS29
	T
	0.409
	0.771 (0.688,0.865)
	9.12E-06
	0.853
	FALSE
	FALSE
	FALSE

	rs739468
	9
	135316069
	C9orf7
	T
	0.165
	1.523 (1.264,1.833)
	9.28E-06
	0.582
	FALSE
	FALSE
	FALSE

	rs12029857
	1
	167417852
	NME7
	C
	0.114
	1.617 (1.307,2)
	9.39E-06
	0.656
	FALSE
	FALSE
	FALSE

	rs1557570
	1
	167774468
	F5
	T
	0.325
	0.772 (0.688,0.866)
	9.51E-06
	0.939
	FALSE
	FALSE
	FALSE

	rs17490626
	10
	70888652
	TSPAN15
	C
	0.119
	0.673 (0.565,0.802)
	9.56E-06
	0.825
	FALSE
	FALSE
	FALSE

	rs7481951
	11
	22228446
	TMEM16E
	A
	0.42
	0.773 (0.689,0.866)
	9.59E-06
	0.852
	FALSE
	FALSE
	FALSE

	rs1563455
	4
	190530151
	FRG1
	T
	0.248
	0.714 (0.615,0.829)
	9.98E-06
	0.671
	FALSE
	FALSE
	FALSE


*MAF=minor allele frequency; R2=R-square measure of imputation quality

Supplementary Table 3.  Demographic and clinical characteristics for venous thromboembolism cases and controls in the replication population.
	Characteristics*
	Cases

n=1407
	Controls

n=1418
	Total
n=2825

	Patient age, mean ± SD, years
	60.8 ± 16.7
	64.9 ± 12.8
	62.9 ± 15.0

	Male, n (%)
	662 (47.1)
	680 (48.0)
	1342 (47.5)

	Minnesota (MN; state), USA residents, n (%)
	945 (67.2)
	1003 (70.7)
	1948 (69.0)

	
Olmsted County, MN residents, n (%)
	737 (52.4)
	733 (51.7)
	1470 (52.0)


*P > 0.05 for all characteristics
Supplementary Table 4.  Description of the 25 most significant chromosome 1q24.2 SNPs associated with venous thromboembolism, including minor allele, minor allele frequency (MAF), odds ratio (OR) and P-value, adjusted for age, sex, stroke or myocardial infarction, and USA state of residence.
	Index*
	Gene
	SNP
	Minor
	MAF
	OR
	P

	
1
	ATP1B1
	
rs12061601
	C
	0.146
	1.51
	5.03E-07

	
2
	NME7
	
rs16861990
	C
	0.099
	2.02
	1.34E-12

	
3
	NME7
	
rs1208327
	C
	0.099
	2.04
	7.96E-13

	
4
	BLZF1
	
rs7538157
	C
	0.062
	2.69
	1.04E-14

	
5
	C1orf114
	
rs10919168
	A
	0.31
	1.32
	7.66E-06

	
6
	SLC19A2
	
rs1208135
	A
	0.09
	1.93
	4.26E-11

	
7
	SLC19A2
	
rs1208134
	C
	0.09
	1.92
	4.46E-11

	
8
	SLC19A2
	
rs2038024
	C
	0.177
	1.53
	1.12E-08

	
9
	SLC19A2
	
rs6696217
	A
	0.133
	1.97
	6.33E-14

	
10
	SLC19A2
	
rs1894692
	G
	0.057
	3.96
	2.85E-21

	
11
	F5
	
rs10737547
	A
	0.104
	2.17
	6.25E-17

	
12
	F5
	
rs6687813
	A
	0.104
	2.17
	6.24E-17

	
13
	F5
	
rs970740
	C
	0.106
	2.17
	4.35E-17

	
14
	F5
	
rs6427194
	T
	0.106
	2.17
	4.30E-17

	
15
	F5
	
rs6427195
	A
	0.106
	2.17
	4.28E-17

	
16
	F5
	
rs6427196
	C
	0.106
	2.17
	4.24E-17

	
17
	F5
	
rs2420370
	G
	0.106
	2.15
	8.47E-17

	
18
	F5
	
rs2420371
	G
	0.106
	2.15
	9.61E-17

	
19
	F5
	
rs2420372
	A
	0.106
	2.16
	7.47E-17

	
20
	F5
	
rs6009
	T
	0.106
	2.16
	7.26E-17

	
21
	F5
	
rs6427197
	C
	0.106
	2.16
	6.92E-17

	
22
	F5
	
rs1557570
	T
	0.325
	0.77
	9.51E-06

	
23
	F5
	
rs1018827
	A
	0.106
	2.19
	4.24E-17

	
24
	F5
	
rs6025
	T
	0.063
	3.57
	1.68E-22

	
25
	SELP
	
rs3917862
	G
	0.075
	1.61
	4.35E-06


*SNPs are ordered by their physical position on chromosome 1q24.2 region (see Supplementary Table 2).
Supplementary Table 5.  10-SNP-sliding-window haplotype analysis of the 25 most significant chromosome 1q24.2 SNPs associated with venous thromboembolism, adjusted for age, sex, stroke or myocardial infarction, and USA state of residence.
	BP1
	SNP1†
	BP2
	SNP2
	Haplotype
	F
	OR
	STAT
	P

	167337074
	rs12061601
	167734278
	rs1894692
	TATAGGTAGA
	0.614
	0.83
	11.4
	0.000742

	167337074
	rs12061601
	167734278
	rs1894692
	TATAAGTAAG
	0.0101
	3.58
	15.9
	6.83E-05

	167337074
	rs12061601
	167734278
	rs1894692
	TATAAGTAGA
	0.125
	0.86
	3.31
	0.0689

	167337074
	rs12061601
	167734278
	rs1894692
	CCCCAACCAG
	0.0412
	3.19
	55.6
	8.67E-14

	167337074
	rs12061601
	167734278
	rs1894692
	TATAAGTCAA
	0.0356
	0.93
	0.229
	0.632

	167337074
	rs12061601
	167734278
	rs1894692
	CATAGGTAGA
	0.0408
	0.83
	1.53
	0.216

	167337074
	rs12061601
	167734278
	rs1894692
	TCCAAACAGA
	0.0182
	0.70
	2.93
	0.0869

	167337074
	rs12061601
	167734278
	rs1894692
	TATAGGTCGA
	0.0134
	1.00
	0.000101
	0.992

	167337074
	rs12061601
	167734278
	rs1894692
	CATAGGTCGA
	0.0148
	0.79
	1.06
	0.302

	167337074
	rs12061601
	167734278
	rs1894692
	CATAAGTAGA
	0.0116
	1.09
	0.0785
	0.779

	167337074
	rs12061601
	167734278
	rs1894692
	TATAAGTCGA
	0.0192
	1.21
	0.865
	0.352

	167401751
	rs16861990
	167742676
	rs10737547
	ATAAGTAGAG
	0.134
	0.88
	2.34
	0.126

	167401751
	rs16861990
	167742676
	rs10737547
	ATAGGTAGAG
	0.644
	0.79
	16.4
	5.21E-05

	167401751
	rs16861990
	167742676
	rs10737547
	CCCAACCAGA
	0.0484
	3.23
	66.9
	2.88E-16

	167401751
	rs16861990
	167742676
	rs10737547
	ATAAGTCAAA
	0.0154
	0.89
	0.264
	0.607

	167401751
	rs16861990
	167742676
	rs10737547
	ATAAGTAGAA
	0.0104
	0.99
	0.00186
	0.966

	167401751
	rs16861990
	167742676
	rs10737547
	ATAAGTCAAG
	0.0243
	0.88
	0.578
	0.447

	167401751
	rs16861990
	167742676
	rs10737547
	ATAAGTCGAG
	0.0173
	1.24
	0.859
	0.354

	167401751
	rs16861990
	167742676
	rs10737547
	CCAAACAGAG
	0.0196
	0.79
	1.48
	0.224

	167401751
	rs16861990
	167742676
	rs10737547
	ATAGGTCGAG
	0.0322
	0.90
	0.485
	0.486

	167563488
	rs1208327
	167744198
	rs6687813
	TAAGTAGAGC
	0.135
	0.88
	2.46
	0.116

	167563488
	rs1208327
	167744198
	rs6687813
	TAGGTAGAGC
	0.644
	0.80
	15.9
	6.70E-05

	167563488
	rs1208327
	167744198
	rs6687813
	CCAACCAGAA
	0.0486
	3.24
	67.3
	2.34E-16

	167563488
	rs1208327
	167744198
	rs6687813
	TAAGTCAAAA
	0.0155
	0.88
	0.315
	0.575

	167563488
	rs1208327
	167744198
	rs6687813
	TAAGTCAAGC
	0.0242
	0.86
	0.76
	0.383

	167563488
	rs1208327
	167744198
	rs6687813
	TAAGTCGAGC
	0.0171
	1.29
	1.15
	0.284

	167563488
	rs1208327
	167744198
	rs6687813
	CAAACAGAGC
	0.0197
	0.79
	1.45
	0.228

	167563488
	rs1208327
	167744198
	rs6687813
	CCAACCGAGC
	0.01
	0.91
	0.114
	0.736

	167563488
	rs1208327
	167744198
	rs6687813
	TAGGTCGAGC
	0.0319
	0.89
	0.513
	0.474

	167618168
	rs7538157
	167746598
	rs970740
	AGGTAGAGCT
	0.644
	0.78
	15.4
	8.53E-05

	167618168
	rs7538157
	167746598
	rs970740
	AAGTAGAGCT
	0.134
	0.88
	2.41
	0.121

	167618168
	rs7538157
	167746598
	rs970740
	CAACCAGAAC
	0.0485
	3.24
	67.1
	2.64E-16

	167618168
	rs7538157
	167746598
	rs970740
	AAGTCAAAAC
	0.0159
	0.91
	0.18
	0.671

	167618168
	rs7538157
	167746598
	rs970740
	AAGTAGAAAC
	0.0103
	1.02
	0.00835
	0.927

	167618168
	rs7538157
	167746598
	rs970740
	AAGTCAAGCT
	0.0253
	0.86
	0.788
	0.375

	167618168
	rs7538157
	167746598
	rs970740
	AAGTCGAGCT
	0.0172
	1.24
	0.834
	0.361

	167618168
	rs7538157
	167746598
	rs970740
	AAACAGAGCT
	0.0206
	0.83
	0.998
	0.318

	167618168
	rs7538157
	167746598
	rs970740
	AGGTCGAGCT
	0.032
	0.87
	0.733
	0.392

	167618168
	rs7538157
	167746598
	rs970740
	CAACCGAGCT
	0.0102
	0.99
	0.000791
	0.978

	167660850
	rs10919168
	167747745
	rs6427194
	GGTAGAGCTA
	0.643
	0.80
	15.2
	9.81E-05

	167660850
	rs10919168
	167747745
	rs6427194
	AGTAGAGCTA
	0.135
	0.89
	2.18
	0.14

	167660850
	rs10919168
	167747745
	rs6427194
	AACCAGAACT
	0.049
	3.27
	68.5
	1.29E-16

	167660850
	rs10919168
	167747745
	rs6427194
	AGTCAAAACT
	0.0153
	0.89
	0.261
	0.61

	167660850
	rs10919168
	167747745
	rs6427194
	AGTAGAAACT
	0.0106
	0.97
	0.0125
	0.911

	167660850
	rs10919168
	167747745
	rs6427194
	AGTCAAGCTA
	0.0253
	0.87
	0.631
	0.427

	167660850
	rs10919168
	167747745
	rs6427194
	AACAGAGCTA
	0.0199
	0.79
	1.39
	0.239

	167660850
	rs10919168
	167747745
	rs6427194
	AACCGAGCTA
	0.0102
	0.98
	0.00653
	0.936

	167660850
	rs10919168
	167747745
	rs6427194
	GGTCGAGCTA
	0.0327
	0.86
	0.824
	0.364

	167660850
	rs10919168
	167747745
	rs6427194
	AGTCGAGCTA
	0.0172
	1.23
	0.761
	0.383

	167690722
	rs1208135
	167747800
	rs6427195
	GTAAGAACTA
	0.0106
	2.95
	13.3
	0.000268

	167690722
	rs1208135
	167747800
	rs6427195
	GTAGAGCTAT
	0.778
	0.71
	29.6
	5.30E-08

	167690722
	rs1208135
	167747800
	rs6427195
	ACCAGAACTA
	0.0491
	3.28
	68.7
	1.12E-16

	167690722
	rs1208135
	167747800
	rs6427195
	GTCAAAACTA
	0.0223
	1.05
	0.0577
	0.81

	167690722
	rs1208135
	167747800
	rs6427195
	GTAGAAACTA
	0.0136
	1.05
	0.0384
	0.845

	167690722
	rs1208135
	167747800
	rs6427195
	GTCAAGCTAT
	0.0277
	0.88
	0.658
	0.417

	167690722
	rs1208135
	167747800
	rs6427195
	GTCGAGCTAT
	0.0501
	0.96
	0.0889
	0.766

	167690722
	rs1208135
	167747800
	rs6427195
	ACAGAGCTAT
	0.0198
	0.77
	1.7
	0.192

	167690722
	rs1208135
	167747800
	rs6427195
	ACCGAGCTAT
	0.0105
	0.99
	0.00264
	0.959

	167695568
	rs1208134
	167747847
	rs6427196
	TAAGAACTAC
	0.0106
	2.95
	13.3
	0.000268

	167695568
	rs1208134
	167747847
	rs6427196
	TAGAGCTATG
	0.778
	0.71
	29.6
	5.30E-08

	167695568
	rs1208134
	167747847
	rs6427196
	CCAGAACTAC
	0.0491
	3.28
	68.7
	1.12E-16

	167695568
	rs1208134
	167747847
	rs6427196
	TCAAAACTAC
	0.0223
	1.05
	0.0577
	0.81

	167695568
	rs1208134
	167747847
	rs6427196
	TAGAAACTAC
	0.0136
	1.05
	0.0384
	0.845

	167695568
	rs1208134
	167747847
	rs6427196
	TCAAGCTATG
	0.0277
	0.88
	0.658
	0.417

	167695568
	rs1208134
	167747847
	rs6427196
	TCGAGCTATG
	0.0501
	0.96
	0.0889
	0.766

	167695568
	rs1208134
	167747847
	rs6427196
	CAGAGCTATG
	0.0198
	0.77
	1.7
	0.192

	167695568
	rs1208134
	167747847
	rs6427196
	CCGAGCTATG
	0.0105
	0.99
	0.00264
	0.959

	167722606
	rs2038024
	167757016
	rs2420370
	AAGAACTACG
	0.0113
	3.18
	14.4
	0.000151

	167722606
	rs2038024
	167757016
	rs2420370
	AGAGCTATGC
	0.797
	0.67
	36.8
	1.32E-09

	167722606
	rs2038024
	167757016
	rs2420370
	CAAAACTACG
	0.0251
	1.12
	0.396
	0.529

	167722606
	rs2038024
	167757016
	rs2420370
	CAGAACTACG
	0.0493
	3.41
	71.1
	3.33E-17

	167722606
	rs2038024
	167757016
	rs2420370
	AGAAACTACG
	0.0142
	1.12
	0.253
	0.615

	167722606
	rs2038024
	167757016
	rs2420370
	CGAGCTATGC
	0.0609
	0.99
	0.0171
	0.896

	167722606
	rs2038024
	167757016
	rs2420370
	CAAGCTATGC
	0.0283
	0.86
	0.838
	0.36

	167727350
	rs6696217
	167758179
	rs2420371
	AGAACTACGG
	0.0606
	3.33
	86.1
	1.75E-20

	167727350
	rs6696217
	167758179
	rs2420371
	GAGCTATGCA
	0.858
	0.58
	49.9
	1.64E-12

	167727350
	rs6696217
	167758179
	rs2420371
	AAAACTACGG
	0.0283
	1.22
	1.47
	0.226

	167727350
	rs6696217
	167758179
	rs2420371
	AAGCTATGCA
	0.0363
	0.92
	0.357
	0.55

	167727350
	rs6696217
	167758179
	rs2420371
	GAAACTACGG
	0.0144
	1.12
	0.253
	0.615

	167734278
	rs1894692
	167764680
	rs2420372
	GAACTACGGA
	0.0606
	3.33
	86.1
	1.75E-20

	167734278
	rs1894692
	167764680
	rs2420372
	AGCTATGCAG
	0.894
	0.47
	69.3
	8.56E-17

	167734278
	rs1894692
	167764680
	rs2420372
	AAACTACGGA
	0.0427
	1.18
	1.6
	0.205

	167742676
	rs10737547
	167765458
	rs6009
	AACTACGGAT
	0.103
	2.19
	70.5
	4.56E-17

	167742676
	rs10737547
	167765458
	rs6009
	GCTATGCAGC
	0.894
	0.47
	69.3
	8.56E-17

	167744198
	rs6687813
	167767214
	rs6427197
	ACTACGGATC
	0.103
	2.19
	70.5
	4.56E-17

	167744198
	rs6687813
	167767214
	rs6427197
	CTATGCAGCA
	0.894
	0.47
	69.3
	8.56E-17

	167746598
	rs970740
	167774468
	rs1557570
	CTACGGATCG
	0.104
	2.18
	70.3
	5.13E-17

	167746598
	rs970740
	167774468
	rs1557570
	TATGCAGCAT
	0.314
	0.78
	18.2
	2.00E-05

	167746598
	rs970740
	167774468
	rs1557570
	TATGCAGCAG
	0.58
	0.93
	1.7
	0.192

	167747745
	rs6427194
	167780630
	rs1018827
	TACGGATCGA
	0.103
	2.18
	69.1
	9.38E-17

	167747745
	rs6427194
	167780630
	rs1018827
	ATGCAGCATG
	0.313
	0.78
	18.3
	1.85E-05

	167747745
	rs6427194
	167780630
	rs1018827
	ATGCAGCAGG
	0.58
	0.93
	1.79
	0.18

	167747800
	rs6427195
	167785673
	rs6025
	ACGGATCGAT
	0.0638
	3.49
	95.3
	1.61E-22

	167747800
	rs6427195
	167785673
	rs6025
	TGCAGCATGC
	0.313
	0.78
	18.8
	1.45E-05

	167747800
	rs6427195
	167785673
	rs6025
	TGCAGCAGGC
	0.58
	0.93
	1.79
	0.18

	167747800
	rs6427195
	167785673
	rs6025
	ACGGATCGAC
	0.0388
	1.03
	0.0516
	0.82

	167747847‡
	rs6427196
	167859737
	rs3917862
	CGGATCGATG
	0.0272
	4.55
	53.9
	2.07E-13

	167747847
	rs6427196
	167859737
	rs3917862
	GCAGCATGCA
	0.296
	0.78
	18.5
	1.70E-05

	167747847
	rs6427196
	167859737
	rs3917862
	CGGATCGATA
	0.0367
	3.09
	45.1
	1.83E-11

	167747847
	rs6427196
	167859737
	rs3917862
	GCAGCATGCG
	0.0172
	0.87
	0.365
	0.546

	167747847
	rs6427196
	167859737
	rs3917862
	GCAGCAGGCA
	0.552
	0.92
	2.12
	0.146

	167747847
	rs6427196
	167859737
	rs3917862
	CGGATCGACA
	0.0365
	1.03
	0.0412
	0.839

	167747847
	rs6427196
	167859737
	rs3917862
	GCAGCAGGCG
	0.0278
	1.07
	0.145
	0.703


†SNP1 is the first SNP in the window; SNP2 is the tenth SNP in the window
‡In bold are the haplotypes that include the same allele for the nine F5 SNPs including F5 rs6025 T (Factor V Leiden) and SELP rs3917862 G and A alleles.
Supplementary Table 6.  ABO single nucleotide variants (SNVs) significantly associated with venous thromboembolism by linkage disequilibrium blocks displayed in Figure 3.  The first block includes SNPs 1-5, the second block includes SNPs 7-10, and the third block includes SNPs 6, 13-17.
	Figure 3 SNP Order
	Position
	Genomic Location
	Major
Allele
	Minor
Allele
	MAF, N Controls

1/0
	MAF, N
Controls

2/1
	MAF, N
Cases

0/0
	MAF, N
Cases

1/1
	MAF, N
Cases

2/2
	P*

	17§
	135122575
	ABO intron 6
	C
	A
	
0.15,
10
	
0.50,
4
	
0.02,
28
	
0.00,
27
	
0.00
27
	6.00E-07

	16
	135122346
	ABO intron 6
	T
	C
	
0.15,
10
	
0.50,
4
	
0.02,
28
	
0.00,
27
	
0.00,
27
	6.00E-07

	15
	135122337
	ABO intron 6
	G
	A
	
0.11,
9
	
0.50,
4
	
0.02,
28
	
0.00,
27
	
0.00,
27
	4.21E-06

	14
	135121989
	ABO intron 6
	T
	C
	
0.15,
10
	
0.50,
3
	
0.02,
28
	
0.00,
27
	
0.00,
27
	6.00E-07

	13
	135121716
	ABO intron 6
	C
	T
	
0.11,
9
	
0.00,
4
	
0.02,
28
	
0.00,
27
	
0.00,
27
	4.76E-05

	10‡
	135117777
	3 kb 3’ of ABO
	A
	C
	
0.30,
10
	
0.00,
4
	
0.00,
28
	
0.00,
27
	
0.02,
27
	6.35E-06

	9
	135117426
	3 kb 3’ of ABO
	C
	G
	
0.28,
9
	
0.00,
4
	
0.00,
28
	
0.00,
27
	
0.00,
26
	3.80E-06

	8
	135117302
	3 kb 3’ of ABO
	A
	G
	
0.30,
10
	
0.00,
4
	
0.00,
28
	
0.00,
27
	
0.02,
27
	6.35E-06

	7
	135117089
	4 kb 3’ of ABO
	T
	C
	
0.30,
10
	
0.00,
4
	
0.00,
28
	
0.02,
27
	
0.02,
27
	4.02E-05

	6§
	135116452
	4 kb 3’ of ABO
	C
	A
	
0.15,
10
	
0.50,
4
	
0.02,
28
	
0.02,
27
	
0.00,
27
	2.74E-06

	5†
	135112527
	9 kb 3’ of ABO
	T
	C
	
0.35,
10
	
0.50,
4
	
0.05,
28
	
0.04,
27
	
0.02,
27
	1.05E-08

	4
	135112074
	9 kb 3’ of ABO
	T
	C
	
0.30,
10
	
0.38,
4
	
0.04,
28
	
0.02,
27
	
0.02,
27
	3.78E-07

	3
	135111473
	10 kb 3’ of ABO
	A
	G
	
0.35,
10
	
0.50,
4
	
0.05,
28
	
0.04,
27
	
0.02,
27
	1.05E-08

	2
	135111447
	10 kb 3’ of ABO
	G
	A
	
0.30,
10
	
0.38,
4
	
0.02,
28
	
0.00,
27
	
0.02,
27
	2.43E-08

	1
	135111124
	10 kb 3’ of ABO
	C
	T
	
0.30,
10
	
0.38,
4
	
0.04,
28
	
0.02,
27
	
0.02,
27
	3.78E-07


§Linkage disequilibrium block 3 (r2>0.85; Figure 3)

‡Linkage disequilibrium block 2 (r2>0.80; Figure 3)

†Linkage disequilibrium block 1 (r2=0.62 – 0.83; Figure 3)

*P-value from Fisher’s Exact Test

Note:  None of the significant SNVs are in high LD with the two SNPs used to select cases and controls (rs8176719 and rs2519093).

Supplementary Table 7.  Association analysis results between the four ABO blood types (i.e., ABO blood type haplotype/genotype or phenotype) and venous thromboembolism, adjusted for age, sex, state of residence, and prior stroke or myocardial infarction.

	ABO Blood Type*
	Cases (n)
	Controls (n)
	Odds Ratio (95% CI)
	P

	A
	1459
	1422
	1.64 (1.41, 1.91)
	7.83 X 10-11

	B
	1459
	1422
	1.15 (0.91, 1.44)
	0.25

	AB
	1459
	1422
	1.22 (0.87, 1.70)
	0.25

	O
	1459
	1422
	0.52 (0.44, 0.60)
	2.40 X 10-16


*ABO blood types are defined by phenotype, or by three SNPs (rs8176747, rs8176746 and rs8176719) in the following haplotype or genotype combinations (http://www.snpedia.com/index.php/ABO_blood_group):

Type A as two possible haplotypes:  rs8176719 = -/G, rs8176746 = G/G and rs8176747 = C/C; rs8176719 = G/G, rs8176746 = G/G and rs8176747 = C/C (no cases or controls had the rs8176719 = -/G, rs8176746 = G/G and rs8176747 = C/C haplotype).

Type B as three possible haplotypes:  rs8176719 = -/G, rs8176746 = G/T and rs8176747 = C/G; rs8176719 = -/G, rs8176746 = T/T and rs8176747 = G/G; rs8176719 = G/G, rs8176746 = T/T and rs8176747 = G/G

Type AB as haplotype rs8176719=G/G, rs8176746=G/T and rs8176747=C/G.

Type O as genotype rs8176719 = -/-

Supplementary Table 8.  Attributable risk (AR) and associated 95% confidence intervals (95%CI) for F5 rs6025 (Factor V Leiden), F2 rs1799943 (prothrombin G20210A) and ABO blood type haplotype or genotype assuming an additive model for each SNP or haplotype.

	SNP or Haplotype
	Adjusted†

	
	AR
	95% CI

	Individual

F5 rs6025 (Factor V Leiden)

F2 rs1799963 (Prothrombin G20210A)

Blood type A haplotype
Blood type B haplotype
Blood type AB haplotype
Genetic blood type non-O
	0.14

0.04

0.22

0.02

0.01

0.36
	
(0.11,
0.16)


(0.02,
0.05)


(0.16,
0.28)


(-0.01,
0.04)


(-0.01,
0.03)


(0.29,
0.43)

	Joint

F5 rs6025, F2 rs1799963, Blood type A haplotype
F5 rs6025, F2 rs1799963, Blood type B haplotype
F5 rs6025, F2 rs1799963, Blood type AB haplotype
F5 rs6025, F2 rs1799963, Genetic blood type non-O
	0.34

0.19

0.18

0.47
	
(0.28,
0.39)


(0.15,
0.23)


(0.15,
0.22)


(0.41,
0.53)

	Group‡
F5 rs6025, F2 rs1799963, Blood type A haplotype
F5 rs6025, F2 rs1799963, Blood type B haplotype
F5 rs6025, F2 rs1799963, Blood type AB haplotype
F5 rs6025, F2 rs1799963, Genetic blood type non-O
	0.36

0.19

0.18

0.47
	-

-

-

-


†Adjusted for age, sex, stroke or myocardial infarction, and USA state of residence

‡Assuming independence between SNPs, i.e., a non-multiplicative interaction between the genotypes.

Supplementary Figure 1.  STRUCTURE triangle plot of 2962 discovery study individuals and 209 unrelated individuals from HapMap Phase II populations (YRI – cluster 1, CEU – cluster 2 and CHB/JPT – cluster 3) using 494 ancestry informative markers.
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Supplementary Figure 2.  Q-Q plot for –log10 (P-values) of all autosomal SNPs not flagged for QC metrics among 2962 VTE cases and controls. The numbers on the x-axis indicate the respective locations for (ordered) expected –log10 P-values. (e.g., the number 1 [10] indicates the expected value, on the –log10 scale, for the minimum [i.e., the tenth smallest] P-value). Clearly visible is a departure from the expected values, beyond what can be explained by random chance. The genomic inflation lambda=1.020948.
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Supplementary Figure 3. Linkage disequilibrium (r2) patterns among controls subjects for markers on chromosome 1q24.2 showing evidence of an association with venous thromboembolism at the genome-wide level of significance.  The top signal is F5 rs6025 (Factor V Leiden).
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Supplementary Figure 4: Linkage disequilibrium (r2) patterns among controls subjects for SNPs in ABO showing evidence of association with venous thromboembolism at the genome-wide level of significance.
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Supplementary Figure 5.  The estimated odds ratios (case) and corresponding 95% confidence intervals under an additive model for an association of SNPs in chromosome 1.q24.2 with venous thromboembolism by SNP physical position.
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Supplementary Figure 6.  The estimated odds ratios (case) and corresponding 95% confidence intervals under an additive model for an association of ABO SNPs with venous thromboembolism by SNP physical position.
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Supplementary Figure 7.  ABO resequencing coverage of the top ABO SNPs from the genome-wide association results.
[image: image7.emf]
Supplementary Figure 8.  Number of cases (total n=1488) and controls (total n=1439) with the rare alleles of ABO rs2519093 and ABO rs8176719, represented as 0, 1, and 2 versions of the rare allele for each SNP.
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