Supplementary table S1. List of selected, genotyped SNPs and the association with lung cancer risk in the discovery cohort.

CR (%) MAF HWE-P Models, p-values
Pathway Gene 1D No. Alleles  Lacation  SNP array C_ases Co_ntrols Cases Controls (Controls) Global®* Dominant® Recessive® Codominant®
(n=610)  (n=610)
Apoptosis ABL1 s2987902 AT Promoter Y 99 99 0.05 0.05 0.24 0.90 0.93 0.69 0.87
(n=96) rs1064165 CIT CDS N - - - - - - - - -
ACTB 2693950 GIT Promoter N - - - - - - - - -
s2966449 AIG Promoter Y 100 100 0.22 0.22 0.28 0.70 0.81 0.41 0.52
AKT1 rs10138227 CIT 5'UTR Y 95 97 0.12 0.14 0.46 0.47 0.26 0.80 0.34
rs1130214 GIT 5'UTR Y 0 0 - - - - - - -
rs28634999 CIT Promoter Y 84 93 0.02 0.01 0.77 - - - -
B2M rs16966334 C/IG Promoter Y 100 100 0.14 0.14 0.85 0.45 0.70 0.26 0.96
s2255235 GIT Promoter Y 100 100 0.08 0.09 0.45 0.63 0.40 0.59 0.48
BAD rs2510066 AIG Promoter Y 0 0 - - - - - - -
rs887314 A/IC  Promoter N - - - - - - - - -
BAG1 rs16919130 CIG Promoter Y 100 100 0.11 0.10 0.00 - - - -
BAG3 rs3858340 CIT CDs N - - - - - - - - -
BAG4 rs17435276 A/C Promoter Y 100 100 0.36 0.38 0.50 0.68 0.58 0.62 0.52
BAK1 rs5745568 A/C Promoter Y 100 100 0.24 0.22 0.98 0.48 0.51 0.34 0.30
1s2284829 G/A  Promoter N - - - - - - - - -
rs511515 AIG 3'UTR N - - - - - - - - -
BAX rs4645878 G/A  Promoter N - - - - - - - - -
BCL2 1s2279115 C/IA Promoter N - - - - - - - - -
BCL10 rs3768235 AIG CDs Y 100 100 0.14 0.16 0.33 0.20 0.25 0.10 0.07
rs2735592  A/IC  Promoter N - - - - - - - - -
rs1060843 C/IG 5'UTR N - - - - - - - - -
rs2735593 G/IC 5'UTR N - - - - - - - - -
rs9887812 C/IT  Promoter N - - - - - - - - -
BCL2A1 rs8026803 TIC IVS Y 100 100 0.46 0.48 0.49 0.02 0.01 0.05 0.005
rs1896795 CIT IVS Y 100 100 0.27 0.29 0.80 0.32 0.34 0.10 0.09
s2562753 TIA VS N - - - - - - - - -
rs2562754 CIT IVS Y 100 100 0.34 0.38 0.61 0.14 0.15 0.08 0.05
rs6495460 TIC IVS Y 100 100 0.26 0.31 0.71 0.02 0.03 0.02 0.01
rs34080999 C/IA CDs N - - - - - - - - -
BCL2L2 rs28403598 CIT Promoter Y 100 100 0.32 0.31 0.74 0.92 0.66 0.94 0.71
rs4982748 C/T  Promoter N - - - - - - - - .
BCL2L10 s2227308 G/IA 3'UTR N - - - - - - - - -
s2231292 C/IA CDS N - - - - - - - - -
rs4776003 CIT 5'UTR N - - - - - - - - -
BCL2L12 rs2304204 AlG 5'UTR Y 0 0 - - - - - - -
rs2304206 CIT 5'UTR Y 100 100 0.20 0.20 0.88 0.80 0.63 0.77 0.76
rs34739574 CIT Promoter Y 90 95 0.00 0.00 - - - - -
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IL1B
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rs2069732
1s2288377
rs1800872
rs1800896
rs187238
rs5744247
rs360719
rs1946518
rs360717
rs360718
rs360721
rs4988359
rs1143627
rs1143625
rs1800796
rs3087223
rs3087225
rs3087226
rs4073
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rs849535
rs10090
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rs2812
rs1131012
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rs1916340
1s2227557
1s2227562
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s2227560
rs1830521
rs1864449
s4252050
rs4252060
rs1864450
rs1950562
rs4110432
rs4252051
s4252052
s4252053
rs4252055
rs6690
rs12573787
rs3842787
rs5275
rs20417
rs689465
rs689466
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Cancer Pathway
(n=42)

TEK

TGFA
TGFB1
TGFB2
THBS1

THBS2

TIMP1

TIMP2

TIMP3

TNFAIP2

TNFSF15
TNNT1
VEGFA

ATM
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BRCA2

1s2271637
rs34032300
rs657867
rs638203
None
rs1800469
rs7550232
rs1478604
rs1478605
rs12435
rs11758161
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rs164390
rs350099
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5'UTR
Promoter
Promoter
Promoter
5UTR
5UTR
Promoter
5'UTR
CDS
Promoter
Promoter
Promoter
Promoter
5'UTR
IVS
IVS
Promoter
Promoter
Promoter
Promoter
3'UTR
IVS
Promoter
Promoter
Promoter

X Z2Z2<XK<XK<XKZXKKXK2Z2Z2Z2<K2Z2Z2Z22222Z222Z2<X2Z2<XKZ2<KXK<KXK2Z2Z2<XxK<xZ2<x<xzZ2z2zz2<

100

100

100



CDKN2C
CDKN2D

CDKN3

CHEK1

CKS2

CuL1

CuL2

CuL3

CUL4A

DDX6
DDX11

E2F2
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rs17677316
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KNTC1
KPNA2
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RBBP8
RBL2
RGC32
RPA3

SERTAD1
SKP2

TFDP1
TFDP2
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DNA Damage Signaling Pathway AIFM1
(n=65) ANKRD17
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ERCC5

ERCC8
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FANCG
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INPPL1
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DNA Repair Gene
(n=9)
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0.54

0.35



Drug Xeno Gene
(n=73)

MMRN1

MMRNZ2

PARP2

USP1

ZBTB32
AADAC

ADH1A

ADH4

ADH6

ADHFE1

AKR1C4

ALDH1A2

ALDH1A3

ALDH1B1

ALDH3B1

rs12646270
rs1442140
rs1442141
rs34587013
rs36073867
rs3793899
rs3793900
rs3093872
rs3093873
rs3093870
rs3093878
1s626787
rs646179
1s2234360
rs2293004
rs2293005
rs1803155
rs1042201
rs13134764
rs4147531
rs1800759
rs1800760
s4148883
rs4148884
rs4140388
rs34582580
rs13104485
rs4737227
rs1060242
rs17134592
rs3829125
rs4646549
rs4646583
rs4646626
rs3803430
rs3809524
rs2073478
rs3043
rs4878802
rs4878803
rs7040397
rs2010404

AIG
CIT
GIT
GIC
C/IG
GIT
AIC
CIT
CIT
CIT
CIT
C/IG
G/A
CIT
AIG
CIT
AIG
G/A
AT
CIT
AIC
AT
AIG
AIG
CIG
GIT
AT
GIT
CIT
CIG
GIC
CIG
CIT
TIC
CIT
AIG
GIT
CIG
CIG
AT
AIG
GIT

CDS
Promoter
Promoter

CDS

CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter

VS
Promoter
5UTR
Promoter

CDS

3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter

CDS
Promoter
Promoter

CDS

CDS

CDS
Promoter

VS

CDS

CDS
Promoter

CDS

3'UTR
Promoter
Promoter
Promoter
Promoter

K<L ZKLXZZZLXZLXZLLIXLLZZZKX<LXXZKXZZ<X<Z2Z2<XZ<=X=

99
100
100

100

100
99
88
97
95

100
100
100

100

100
93
93

100
99
91
97
95



ALDH3B2

ALDH4A1
ALDH5A1

ALDH6A1

ALDH7A1

ALDHB8A1

ALDH9A1

CEL
CYP11B1

CYP11B2

CYP1A1

CYP1B1

CYP21A2

CYP26B1

rs308337
rs1551886
rs11603033
rs2230709
rs16889393
rs2744574
rs2760118
rs3765310
rs1984511
rs2006731
rs2006732
rs12514417
rs3736174
12775
rs4646870
rs4646868
rs4657468
rs668809
rs4541
rs5288
rs5294
rs11781082
rs1799998
rs3097
rs5305
rs4545
rs5312
rs4646422
rs1048943
rs1056836
rs162558
1s2567206
rs10012
s2567207
rs2855655
rs396458
rs431204
rs1058152
rs34607927
s2241057
rs2241059
rs2286965

AIC
CIT
AIG
T/IC
G/IA
T/IC
T/IC
CIT
CIT
TIA
AIC
GIT
GIC
AIG
GIT
G/IA
GIT
G/A
G/A
C/IA
G/A
AIG
CIT
AIG
AIG
TIC
T/IA
T/IC
T/IC
CIG
CIT
AIG
GIC
AIG
G/A
G/A
T/IC
T/IC
AIT
G/IA
G/IA
AIG

Promoter
CDS
Promoter
CDS
Promoter
Promoter
CDS
CDS
Promoter
Promoter
Promoter
CDS
Promoter
3'UTR
Promoter
Promoter
Promoter
Promoter
CDS
CDS
VS
Promoter
Promoter
3'UTR
Promoter
CDS
CDS
CDS
CDS
CDS
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
3'UTR
CDS
CDS
3'UTR
CDS

X 222222222 <KZ2<XKZ2Z2Z2zZ2<LK<LKXK<KXK<KzZ2z2zzz<KzZ2<KzZ2z<KzZ2z<<Kz2z<x<<xz2zz2z<x<

96
100

96
100



CYP2C18

CYP2D6

CYP2E1

CYP2R1
CYP2s1

CYP2W1
CYP3A7
CYP4Al11
CYP4A22

CYP4B1

CYP4F2

CYP4F3

rs7568553
rs17110192
rs2281891
rs2860840
rs1058164
rs1058172
rs17002853
rs3915951
rs2031920
rs2031921
rs2031922
1s8192766
s2070672
s2480257
s2480256
rs10741657
rs338583
rs3810171
rs12701220
rs12360
rs9332978
rs1126742
r1s7526026
rs2056900
rs2297813
rs3766195
rs3766196
rs4646487
rs632233
rs632645
rs2297809
rs2297810
rs2108622
rs3093086
rs3093089
rs3093085
rs3093090
rs3093091
rs3093092
rs1159776
rs35888783
rs3794987

CIG
C/IG
AIG
CIT
GIC
T/IC
G/IA
C/IA
CIT
CIT
CIT
GIT
AIG
AT
G/IA
G/A
CIT
CIT
CIT
G/A
TIC
G/IA
GIC
G/A
AIC
CIT
C/IA
CIT
AIG
G/IA
T/IC
G/A
CIT
AT
CIT
C/IA
C/IA
G/IA
C/IA
AIG
AIG
CIT

CDS
Promoter
CDS
3'UTR
VS
CDS
CDS
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
3'UTR
Promoter
3'UTR
Promoter
Promoter
3'UTR
Promoter
CDS
Promoter
CDS
Promoter
3'UTR
3'UTR
CDS
Promoter
Promoter
CDS
CDS
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
Promoter

X<Z2<XKZ2Z2Z2Z2<XK<XK<XKZ2Z2Z2<KXK<XKZ2<XK<XKZ2Z2Z2Z2z2Z22<X<<XZ2Z2Z2zZ2<K<<XKzZ2z2zZ2zZ2<<Xx<x2Z2



CYP4F8

CYP4F11
CYP4F12

CYP7A1

CYP8B1

DHDH

DPYD

ESD

FMO1

FMO2

FMO4
FMO5

rs4646511
rs10404649
rs1805040
rs2001214
1s2239366
s4239614
rs4808324
rs1320318
rs2239367
rs11879253
rs593818
rs594255
rs2285888
rs8192875
rs3808607
rs734969
rs3765148
s2270941
rs11666105
rs1801158
rs1801265
rs9778
rs1216969
rs8192894
rs10912675
rs12720462
rs17350523
rs2064078
rs2020863
rs2020869
rs2020870
rs28369789
rs28369791
rs28369794
rs28369796
rs3754495
rs2020862
1s1042772
s2289575
rs4143740
rs10900327
rs2354431

G/IA
AT
AIC
G/A
CIT
CIT
CIT
CIT
GIC
GIC
AIG
AIG
CIT
AIG
GIT
CIT
CIT
G/A
CIT
AIG
CIT
AIG
CIT
G/IA
CIT
AIC
CIT
AIC
AIG
AIG
AIG
AIG
AIG
C/IA
G/A
GIT
CIT
C/IA
G/IC
CIT
TIA
G/IA

VS
VS
CDS
Promoter
VS
3'UTR
Promoter
Promoter
3'UTR
VS
CDS
3'UTR
CDS
IVS
Promoter
Promoter
CDS
CDS
CDS
CDS
CDS
IVS
Promoter
CDS
VS
5'UTR
Promoter
Promoter
CDS
3'UTR
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
3'UTR
Promoter
Promoter
Promoter
Promoter

Z2Z2<KXK<KZ2Z2Z2Z2Z2<K<KKXKKZ2Z2KLKZLKLKKKKZ2Z2<K<KKZ2<KZ2ZXKKZ22Z22Z2<K<XK<KxK2222

100
100

98
100

100

100

100

95
100
99
100

100

100
99
100

96
100
100
100

100

100



GSTA3
GSTA4

GSTAS

GSTM1

GSTM2

GSTM5

GSTO1

GSTP1

GSTT1

GSTZ1

GZMB

HSD17B10
MGST2

MGST3

rs597169
rs16883343
rs3756979
rs2397118
rs412302
rs412543
rs17036148
rs638820
rs11101989
rs1633365
rs414673
rs674787
rs1296954
rs11191975
rs17878943
rs2164624
rs17593068
rs6591256
rs1695
rs643318
rs694746
rs8191438
rs643317
rs4630
rs6004035
rs7975
rs8177535
rs731346
rs2363643
rs7160195
rs3087524
rs3177427
2236337
rs7144366
rs11539752
152273844
rs1264014
s2132845
rs8192002
rs8192004
rs795600
rs10737515

GIT
CIT
AIC
CIT
G/A
GIC
CIG
CIT
AIC
TIC
TIC
TIC
TIC
AIG
GIC
AIG
GIT
AIG
AIG
GIC
CIG
C/IG
T/IC
G/IA
CIT
AIG
CIT
G/A
G/A
G/IA
G/IA
G/IA
CIT
CIT
GIC
AIG
GIC
AIT
AIC
AIC
AIG
AIG

Promoter
Promoter
Promoter
CDS
Promoter
Promoter
5'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
IVS
3'UTR
Promoter
Promoter
Promoter
CDS
Promoter
Promoter
5UTR
Promoter
3'UTR
Promoter
VS
Promoter
VS
VS
Promoter
5'UTR
CDS
3'UTR
Promoter
CDS
5'UTR
Promoter
5'UTR
Promoter
Promoter
Promoter
Promoter

<X Z2<XK<XK<XZ22Z22Z2<XK2Z2Z2222<X222Z222Z2<X2<XK222222<X<Xx2zZ2z2<<Xx<Xx<

99
100
100

100

100

100
90

100

0.17

0.18

0.87

0.81



Estrogen Receptor Signaling
(n=77)

RPL13A

UCHL1
UCHL3

UGT1A10

UGT1A4
UGT1A8
UGT1A9
UGT2A1

UGT2B4

UGT2B7

UGT2B11

AR

BMPR1B

C3

rs4147593
rs4626863
rs6694924
rs4147592
rs12040685
rs9333367
rs8133
rs4802612
rs2271952
rs11556271
1s2274048
152281762
rs7326807
rs3812845
s3892221
rs1105879
rs11692021
rs2070959
rs34150486
rs3755320
rs28946885
rs3806591
rs10210058
rs17864684
rs3806598
rs4148279
rs4148278
rs13129471
1s2736441
rs6820660
rs6821129
rs941389
rs12233719
rs11940316
rs6833028
rs7668282
rs9332969
rs4348103
rs1434548
rs17023017
rs1047286
rs11569393

AIT
C/IG
CIT
G/A
AIG
GIC
GIT
AIG
AIG
G/A
GIT
AIG
G/A
C/IG
CIT
C/IA
CIT
AIG
C/IG
C/IA
AT
G/IA
CIT
G/IA
C/IA
AIG
G/A
AIG
CIG
CIT
GIT
AIC
GIT
CIT
CIT
CIT
AIG
AIC
CIG
GIT
G/IA
GIT

Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
Promoter
5'UTR
3'UTR
Promoter
Promoter
Promoter
IVS
IVS
IVS
VS
CDS
VS
VS
IVS
Promoter
IVS
IVS
Promoter
VS
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
CDS
Promoter
IVS
VS
CDS
Promoter

<KZ2<KXKXKKZXKLKLKKKKKKKXK2Z2<K2Z22Z2Z22222222222<X<Xx2Z2<<2Z2Z2Z2z2<x=<x<

97
100

100

100

100
99
100
100
100
100
100

99
100
100

96

99
100

100

100
99
100
100
100
100
100

100
100
100

95



CCNAlL
CCNA2

CCND1

CCNE1
CD44
CDH1

CDKNI1A

CDKN1B

CDKN2A

CLDN7

CLU

COL6A1

CTNNB1
CTSB

CTSD
CYP19A1

DDX54

rs2230210
s2287845
rs7985423
rs1507996
rs3217756
5769238
15769242
1s769236
rs9344
rs7177
rs3212859
rs7257330
None
rs28372783
rs3743674
rs1801270
rs2395655
rs3829968
15762623
15762624
rs3176357
rs4151702
rs730506
rs34330
rs3088440
rs4562
rs3744400
rs9331888
rs9331936
rs1053312
rs17551710
rs7671
rs3864004
rs1296023
rs12338
rs8898
rs12214
1s2236722
rs6493497
rs11544008
rs1048889
rs28365932

AIC
CIT
CIG
AIG
AIG
CIT
AIG
G/IA
AIG
AIC
GIT
AIG

AIC
CIT
AIC
AIG
AIG
G/A
AIC
GIC
GIC
GIC
CIT
AIG
G/A
AIC
GIC
TIG
AIG
GIT
CIG
AlC
AIG
GIC
AIG
T/IC
CIT
AIG
AT
G/IA
AIG

CDS
VS
VS

Promoter
Promoter
Promoter
CDS
5'UTR
Promoter
3'UTR
Promoter
Promoter
Promoter
IVS
CDS
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
Promoter
5'UTR
3'UTR
3'UTR
3'UTR
5'UTR

CDS

CDS

Promoter
5'UTR
Promoter
Promoter

CDS

3'UTR
3'UTR

CDS

Promoter
Promoter
3'UTR
Promoter

KZ<X<XZ<KX<<<Z<<

Z2Z2<XK<XK<XK2Z222222<X2Z2222<X222222<X<<Xxz22z22Z22

100
100

85
100
99
100

100

99
100

87
100
99
100

100

0.49
0.93

0.43
0.69

0.54
0.86

0.78
0.69



DLC1

DST

EGFR
EGLN2

ERBB2

ESR1

ESR2

F3
FLRT1

FOSL1

GABRP

GATA3

GNAS

GSN

HSD17B1

HSPB1

IGFBP5

rs532841
rs6531026
rs17553593
rs11758339
rs4712138
rs4715631
1s2230862
rs712829
rs3733828
rs3733829
rs4252608
rs1136201
rs1801200
None
rs4986938
rs1271572
rs3761955
rs669913
rs651855
rs12418035
s638227
rs687581
rs17174108
rs1063310
rs6555917
rs3792811
rs983818
rs4868028
1s2229360
s2275806
rs10905277
rs1800900
rs1800905
rs10818524
1s2230287
rs2676531
rs605059
rs2830
rs2009836
rs2903813
rs2868370
rs11575204

CIT
AT
C/IA
CIT
CIT
CIT
AIG
GIT
CIT
G/A
CIT
AIG
AIG

AIG
C/IA
AIG
CIT
CIT
G/A
C/IA
GIT
CIT
AIC
CIT
C/IA
CIT
CIT
CIT
AIG
G/IA
AIG
AIG
CIT
AIG
AIG
G/IA
AIG
AIG
G/IA
G/IA
G/IA

CDS
Promoter
VS
CDS
CDS
CDS
IVS
5'UTR
5'UTR
VS
VS
CDS
CDS
3'UTR
IVS
Promoter
Promoter
Promoter
5'UTR
5'UTR
5UTR
Promoter
CDS
Promoter
VS
VS
VS
3'UTR
Promoter
5'UTR
5'UTR
IVS
Promoter
CDS
5'UTR
CDS
5'UTR
Promoter
Promoter
Promoter
3'UTR

zZzzz<zZzzZz2<<<zZ<<

Z22Z22Z2<2Z2zZ2z2z2z2zz2z2z2z2<K2Z2Z2zZ2<LK<<X<<Kzzzz<x<<xz2z<

100
100

100
100

100

99
100

100
100

0.25

0.26



IL2RA
IL6R

ITGAG6

ITGB4

JUN

KLF5

KLKS
KRT86

LCN2
MAP2K7

MKI67

MUC1
NCOAG
NGFB

NGFR
NME1

rs11575205
None
rs2228145
1s2229238
rs4845617
rs8192284
rs11895564
rs1920979
rs871443
rs9367
rs4646998
rs4647001
rs4646999
rs3812852
rs11553092
rs11170082
rs17655636
rs2280949
rs3814526
rs3760691
rs28395770
rs11879199
rs1075724
rs10764749
rs11016071
rs11016072
rs11016073
rs11591817
rs2071496
rs2071498
rs7071768
rs997983
rs8473
rs34750407
rs4750685
rs1611773
rs6060048
rs11102930
rs11466063
rs6330
rs2072446
rs2302254

G/IA
AIC
CIT
AIG
CIT
AIG
G/IA
CIT
CIT
CIT
C/IG
G/A
CIT
G/IA
AIG
AIC
AIG
AIG
AIC
AIG
AIC
AIG
CIT
AIG
CIT
AIG
CIT
GIC
T/IC
CIT
TIG
TIC
TIC
AIG
G/A
CIT
CIT
AIG
CIT
CIT
CIT

3'UTR
VS
3'UTR
5'UTR
CDS
CDS
IVS
CDS
3'UTR
Promoter
Promoter
Promoter
Promoter
IVS
Promoter
Promoter
3'UTR
Promoter
Promoter
CDS
IVS
Promoter
CDS
CDS
CDS
CDS
CDS
CDS
CDS
CDS
CDS
CDS
CDS
CDS
3'UTR
IVS
Promoter
Promoter
CDS
CDS
Promoter

P4

Z<XK<LK<LK<K<KZ2z2z2zz2z2z2z2z2z2z2zZ2<K<K<LK<K<KzZ2z2z<K2Z2Z2<K<K2Z2<K2Z2<K<K2Z22z22222<x<

100

93
99
100
100
98

95
99
100
100
97

0.70

0.29
0.75

0.97
0.38
0.57

0.46

0.34
0.66

0.69

0.65
0.65



NRIP1
NSD1

PAPPA

PGR

PHB2

PPARGC1B

PPP1R15A

RAC2
RERG

RPL27
S100A2
SCGB1D2

SCGB2A1
SCGB2A2
SERPINA3
SERPINB5

SERPINE1

SPRR1B

rs16949649
rs11556835
12228507
rs3733875
rs28932178
rs417012
rs7020782
rs386088
rs484389
rs11541468
rs11959820
1s7732671
rs35087747
rs611251
rs3786734
rs564196
s626974
rs500079
rs2413458
rs961176
1s767201
rs323505
rs8401
rs12226294
2232946
2232950
s2232954
rs3900954
rs7125138
rs1884082
rs10048322
rs17071138
rs1455555
rs2289520
rs3744940
rs3744941
rs2289519
1s7244879
1s2227631
rs6092
rs1933381
rs2711

CIT
AIG
AT
GIT
CIT
GIT
AIC
AIG
CIT
AIG
AIC
C/IG
GIT
AIG
G/IA
G/A
G/IA
G/A
AIG
AIC
AIG
CIT
G/IA
AIC
CIT
CIT
G/A
AIG
CIT
GIT
AIG
CIT
G/A
CIG
CIT
CIT
CIT
G/IA
AIG
AIG
CIG
CIT

Promoter
5'UTR
CDS
CDS
CDS
CDS
CDS
5'UTR
3'UTR
5'UTR
CDS
CDS
CDS
CDS
CDS
CDS
5UTR
CDS
Promoter
Promoter
IVS
Promoter
3'UTR
Promoter
Promoter
CDS
3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
CDS
Promoter
Promoter
CDS
IVS
Promoter
CDS
Promoter
3'UTR

X KXKZ2Z2Z2Z2zZ2Z2zZ2Z2Z2Z2<K<KKZ2KKKKZ2Z2<K<KK<KKZ2z2Z2z2z2<KZ2<K<K<K<KZ2<xK2Z2Z22<x22

100
100

97
100

100
100

98
100

0.31
0.35

0.31
0.35

0.51
0.31

0.80
0.85

0.66
0.85

0.79
0.74

0.99
0.88



Genome Stability
(n=34)

STC2
SULTI1E1
TFF1
THBS4

TOP2A

VIM

ATXN3

BRIP1

CETN2

DKC1
ERCC6

GTF2H4

MGMT
MMS19L

rs3806221
rs3806223
rs10788855
rs3181787
rs10788854
rs11205176
rs12085426
rs3795382
rs11205177
None
rs3736599
rs225359
rs1866389
rs3813667
rs405482
rs447875
rs525812
rs3758411
rs17127937
rs2896196
rs1048755
rs2048718
rs4986764
rs3761503
rs3213467
None
rs4253211
rs4253231
1s2228527
s2228528
s2228529
rs4253004
s2228526
rs1052693
rs2284175
rs1264309
rs2074510
rs3218802
rs3218808
rs12917
rs2275586
rs3750558

GIT
CIT
AT
CIT
CIT
G/IA
AIC
CIT
G/IA

AIG
AIG
C/IG
CIT
G/IA
G/IA
GIC
C/IG
AIG
C/IG
G/A
CIT
CIT
CIT
CIT

CIG
CIT
T/IC
T/IC
T/IC
C/IA
TIC
CIT
CIT
G/A
TIG
AIG
CIT
CIT
CIG
C/IA

Promoter
Promoter
Promoter
5'UTR
Promoter
Promoter
Promoter
CDS

Promoter

5'UTR
Promoter
CDS
Promoter
IVS
IVS
Promoter
Promoter
3'UTR
Promoter
VS
Promoter
CDS
Promoter
Promoter
CDS
3'UTR
CDS
CDS
CDS
5'UTR
CDS
5'UTR
Promoter
Promoter
5'UTR
Promoter
5'UTR
CDS
CDS
5'UTR

2z2z2zZ2zZ2z2zZ22zZZ2

K<< Z << <ZZZ<<=<<"

Z2 <X <KzZ2zzZ2zzz<<<<Kz2zzzzz<x<

100
99

97
99
97
99

100

100
100

97
100
100
100

100



NEIL2

NEIL3

PARP1

PARP3
PINX1

POLL
POT1

RAD54B

RFC1
SLK

SMG6

SMUG1

TDG

rs17112841
rs3802168
rs8191518
rs8191664
rs8191514
rs8191613
rs1534862
rs804270
rs10009807
rs17064587
rs17064676
rs17726200
rs34193982
rs34715119
rs7689099
rs13112358
rs13112390
rs34007209
rs34403901
rs907187
rs1136410
rs1341336
rs3219145
rs7531668
rs929533
rs3808605
rs1078543
rs3730478
rs7782410
rs3815221
52028429
rs3099398
None
rs3740469
rs6584583
rs408067
rs1885986
rs4759344
rs6580978
rs2233921
rs3829300
rs4135036

AIG
CIT
CIG
GIT
CIG
AIG
CIT
CIG
AIG
AIG
AIG
GIT
AIG
AT
C/IG
CIT
AIC
CIT
GIT
C/IG
G/IA
AIG
T/IC
AT
G/IA
CIT
AT
G/A
AIG
G/IA
AT
AIG

AIG
CIT
GIC
G/IC
AIG
AIG
C/IA
AIG
CIT

Promoter
5'UTR
5'UTR

CDS
Promoter
CDS
3'UTR
IVS

Promoter
5'UTR

CDS
Promoter
CDS
Promoter
CDS
CDS
CDS
CDS
Promoter
IVS
CDS
Promoter
CDS

Promoter

Promoter

Promoter

CDS
3'UTR

Promoter

IVS
Promoter
VS
CDS
Promoter
Promoter
CDS

Promoter

Promoter
3'UTR

VS

Promoter

<X <XKZ2Z22Z2<KZ2Z22Z22<K2Z22Z2Z2Z<LK<LX<LKXK<LK<Kz2z2zz2zz2zz2z2<2Z2

<<zZ<=<xzZZ<<

100
99
100

100
100

100

100
100

0.53

0.07
0.32

0.45
0.02
0.80

0.33
0.49
0.19

0.28

0.15
0.60



TEP1

TERF2IP
TERT

TINF2
TNKS
TNKS2
TOP3B
TPPL
UBE2A
UBE2B

UBE2I

UBE2N
XAB2

Growth Factors ALOX12

(n=69)

AMH

APBB1

rs4135038
rs4135113
rs1713456
rs1760890
rs1760897
rs1760904
1s2228035
2228041
rs4246977
rs4982051
rs938886
rs1760898
rs34179031
rs1760894
rs1760895
rs1865493
rs34062885
rs2853669
rs28372734
rs9329203
$9329202
rs10109026
rs12411706
15762474
rs9610728
rs1800752
rs1800753
rs5910619
s1379247
rs4610
rs8063
rs3759169
rs3760676
rs4134809
rs9897850
s312466
rs11571326
rs9904779
rs1126667
rs10407022
rs4807216
s2723664

G/IA
AIG
CIT
C/IA
CIT
CIT
AIG
TIC
CIT
AIG
CIG
TIG
T/IC
AIG
AIG
C/IG
TIG
G/A
GIC
G/A
G/A
CIT
AIG
GIT
CIT
G/A
AIG
CIT
AIG
AIG
AIG
CIT
AIG
C/IA
CIT
G/A
GIA
CIG
AIG
GIT
CIT
AIG

5'UTR
CDS
CDS
Promoter
CDS
CDS
CDS
CDS
Promoter
CDS
CDS
CDS
CDS
IVS
IVS
Promoter
CDS
Promoter
5'UTR
Promoter
Promoter
Promoter
IVS
5'UTR
CDS
Promoter
VS
Promoter
Promoter
IVS
3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
CDS
Promoter
Promoter

X Z22Z22Z2Z2Z2Z2<K<XK<LKXK<LK<LK<KZ2Z2<LK<LK<KzZ2z2zzzzzzz2zz2zz222222<<X<<X<zZ2<<<xZ2

100
100

100
99
92

85
100
97

100
99
99

100

100
97

100
100

100
96
91

82
100
98

100
100
100
100
100
98

0.33

0.32

0.76

0.16
0.70

0.54

0.70

0.12
0.94

0.22

0.83
0.43
0.49

0.69

0.81
0.68



APBB2
ARTS-1

BDNF

BMP1

BMP2

BMP3
BMP4

BMP5

BMP6

BMP8B

BMP10
BTG1

CDA
CECR1

CLC

CSF1
CSF2

rs3763824
rs4861358
rs26618
rs3734016
rs30187
rs27044
s6265
rs11030101
rs1124
rs7592
rs1126931
rs8192331
rs8192332
rs1979855
s235768
rs6107869
rs2273073
rs3733549
rs17563
rs2761887
rs3756990
rs9464298
rs3812163
rs1107495
rs12094291
rs1050918
rs783833
s230278
rs3762613
rs12694
rs1049979
rs709223
rs2072671
rs17807317
rs2231495
rs3764846
rs12611334
rs375688
52074928
rs17608
rs2229165
rs25882

CIG
CIT
CIT
AIG
CIT
C/IG
AIG
AT
AIG
AIG
CIT
GIC
CIT
CIT
AT
AIG
GIT
G/A
CIT
AIC
AIG
CIT
AT
AIG
AIG
AIG
TIC
TIC
CIT
AIG
G/IA
G/IA
AIC
AIC
AIG
CIG
CIG
CIT
CIT
G/IA

G/IA
CIT

Promoter
CDS
CDS
CDS
CDS
CDS
CDS

5'UTR

Promoter

Promoter

Promoter

Promoter

Promoter

Promoter
CDS

Promoter
CDS
CDS
CDS

Promoter

3'UTR

Promoter

Promoter

Promoter

3'UTR
VS
VS
Promoter
Promoter
5'UTR
5'UTR
5'UTR
CDS
5'UTR
CDS
IVS

Promoter

Promoter

Promoter
CDS

IVS
CDS

ZZZZ<XK<KXKKKKKZZZKZZ2Z<KZ<K<KKZ<KZ2Z<K<K<KZ222<<K2<K22<x<x=<x<

100
98

100

100

100
99

100

0.67
0.59
0.76
0.24

0.21
0.79
0.62

0.25
0.46
0.36

0.25
0.79
0.99

0.45
0.61
0.77



CSPG5

DCBLD2

DERL2

DKK1
FGF5

FGF7

FGF13
FGF14
FGF17
FGF19
FGF22
FGF23
GDF8

GPI

HBEGF

IL11
IL1A

1L2
L3

L4

ING1

INHA

rs34016925
rs3732530
rs16840208
rs9814819
rs1805434
rs1805433
rs2240050
rs1805462
None
rs3806752
rs34531231
rs5931482
rs1336665
rs3176263
rs3176304
rs12417450
rs1789364
rs3829958
rs3814891
rs13312794
rs7955866
rs34780010
rs1801015
s2230294
rs8191356
rs3776089
rs4150196
s4252545
rs17561
rs3783521
rs2069762
rs181781
rs40401
rs2070874
s2243250
152243243
1s2243245
rs12875067
rs2119479
rs1441043
rs9555726
None

GIT
AIC
CIT
AIG
TIA
CIT
G/IA
G/IA

GIT
CIT
AIG
C/IG
TIA
GIC
AIG
AT
G/A
G/A
GIT
AIG
CIT
AIG
AIG
AIG
G/A
AIG
G/A
GIT
CIT
GIT
G/IA
CIT
CIT
CIT
AIG
CIT
AIG
AIC
AIG
CIT

CDS
CDS
CDS
VS
Promoter
Promoter
Promoter
Promoter

Promoter
CDS
Promoter
Promoter
Promoter
3'UTR
Promoter
Promoter
Promoter
Promoter
3'UTR
CDS
CDS
IVS
CDS
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
CDS
5'UTR
Promoter
Promoter
Promoter
Promoter
IVS
5'UTR
IVS

z2zZzz2zzZ2<<X<<2z

Z<<<L<ZZ<K<LZZ <L LXZZZK < <L LK<L<ZZLK<L<ZZ<<<Z

100
99

100
100

97
85
99

100

98
96
99
86
95
98

100
100
99

100
100

97
90
99

0.13
0.74

0.36
0.89

0.24
0.79

0.91

0.98
0.64

0.58

0.29
0.70



INHBA
INHBB
JAG2

LEFTY1

LEFTY2

LIF
LTBP4

NDP

NDUFA13
NODAL
NRG1

NRG3

NRTN

NTF3
OSGIN1
PCLKC

PDGFC
PML

rs2877098
rs7578624
rs1057744
1s2238286
rs9972231
rs1877726
rs3766941
rs360057
rs3753673
rs3753674
rs2295418
rs366439
1s2267153
rs10880
rs1131620
rs1051481
rs2303729
rs33937741
rs11668767
rs5905587
rs5906332
rs5953000
rs7250893
rs1904589
rs3802158
rs3802159
rs3802160
rs3924999
rs7820838
rs7834206
rs2295934
rs3763046
rs6489629
rs1805149
rs4782863
rs4782865
rs17078347
1s2291442
rs3733486
rs743580
rs743581
rs743582

CIT
CIG
TIC
AIG
CIT
G/IA
AIC
GIT
AIG
AIG
AIG
AIG
C/IG
CIT
AIG
G/IA
G/A
C/IG
CIT
CIT
AIG
AIG
G/IA
CIT
AIG
CIG
CIT
CIT
CIT
C/IA
GIT
AIG
AIG
AIG
AIG
CIT
AIC
T/IC
CIT
AIG
GIT
CIG

Promoter
Promoter
CDS
Promoter
CDS
Promoter
3'UTR
CDS
Promoter
Promoter
CDS
CDS
Promoter
IVS
CDS
3'UTR
CDS
CDS
CDS
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
CDS
VS
5'UTR
CDS
5'UTR
Promoter
CDS
Promoter
CDS
CDS
CDS
5'UTR
3'UTR
3'UTR
CDS

KZ2Z<KZKKKZ2ZKZKKZ2Z2LKLKLKLKLKZKKKKKZ2Z2Z2Z2Z2z<kK<K2Z2Z22Z2<K2Z2<x2Z2Z2222<

100

100
100
99
100

100

100

100

88
99
100
100
100

100

100



GST MMP CYP NAT
(n=38)

PPP2CA
PSPN
SIPAL

SLCO1A2

SPP1

TDGF1

THPO

WFDC1

WHDC1

ACYP1
ACYP2

BTNLS8
C3orf3l

C3o0rf39

CYP20A1
CYP2A6
CYP2A7

CYP39A1

CYP4v2

CYP4X1

rs2292283
None
rs34912782
rs3741378
rs10770797
rs10841803
rs3764045
rs2853744
rs11730582
rs3806703
rs3806704
rs11130097
1s2293025
rs3914851
rs885838
rs956732
rs6141
rs12933084
rs400345
rs8025432
rs7179000
rs7303
rs843707
rs843706
s2276995
rs7641243
rs9267
rs17470089
rs11707725
52043449
rs5031017
rs2261144
rs4803393
rs10425176
rs12192544
rs2277119
rs7761731
rs13146272
rs1055138
rs1398007
rs3817184
rs12141009

G/IA

CIG
T/IC
CIT
AIG
C/IA
GIT
CIT
CIT
GIC
CIT
TIG
G/IA
CIT
G/IA
AIG
AIG
G/A
AIC
G/A
CIT
CIT
C/IA
AIG
CIT
G/A
CIG
CIG
AIG
C/IA
AIG
CIT
AT
CIG
AIG
AIT
AIC
G/IC
G/IA
CIT
CIT

Promoter
CDS
CDS

VS
5'UTR
IVS

Promoter

Promoter

Promoter

VS
CDS
CDS

IVS

Promoter

5UTR

3'UTR
CDS

5'UTR

VS

VS

3'UTR
3'UTR

IVS
CDS
CDS

3'UTR

IVS

IVS
CDS
CDS
CDS

5'UTR
CDS
CDS
CDS
CDS
CDS
CDS

5'UTR

IVS

VS

P4

X Z2Z2Z2Z2Z2<K<KZ2Z2Z2Z2<K<K<KZ2LKLKZ2LK<KKZ2z2zZ2z<KZ2Z2z<KZ2Z2zZ2zZ2<K2Z2<K2Z22<x22

100

100
100

100
98

100
100

0.92

0.95



FAMBGA

GNAT2

HAK

IMMP1L
MMP12
MMP20

MMP24
MMP27

NARGI1L
NAT1

NAT2

NAT8B

NAT9
NAT11
NAT13

rs1047523
rs17137622
rs9673733
rs17137621
rs2304355
rs3738766
s9944810
rs33910491
rs3744867
rs3809983
rs3809977
1s2295748
rs652438
rs17099008
s2245803
s2464356
s2464357
rs2464358
rs1784424
rs1940050
rs1784423
rs3764733
rs2509010
rs12099177
rs1939015
rs6560982
rs10888150
rs28359481
157845127
rs1799931
51495744
rs4271002
rs4646242
rs4646243
rs4646246
rs4345601
rs4646244
rs2001490
rs4852974
rs2305213
rs873928
rs1048892

AIC
AT
CIG
G/A
CIT
AIC
AIC
CIT
CIT
GIT
TIG
CIT
AIG
AIC
AIC
AIG
G/IA
G/A
TIG
TIG
G/IA
CIT
CIT
AIG
AIG
GIT
CIT
CIT
CIT
AIG
AIG
CIG
AIG
CIT
AIG
AT
TIA
CIG
G/IA
CIT
CIG
CIT

3'UTR
3'UTR
CDS
3'UTR
5'UTR
CDS
Promoter
CDS
VS
CDS
CDS
5'UTR
CDS
CDS
CDS
Promoter
Promoter
Promoter
CDS
Promoter
CDS
CDS
CDS
CDS
CDS
3'UTR
Promoter
Promoter
Promoter
CDS
IVS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
CDS
CDS
5'UTR
5'UTR

KZ<XZXZZZZ<K<<LX<LXLXZLLKXZZLKLKZZZZZ LKL K<LK<LKZK< <K<K <2222

100
100
100

100



p53 Signaling Pathway
(n=38)

NMNAT1
OLFM2

PPEF1
PPIC
PPIE

PPIL1
SLC38A4

SLC6A2
SMCR7
SMYD4

TDRD5

ZNF554

AATF

BAP1

CYRG61

DAXX
El24
FRAP1

GAK

HDAC1
HK2

rs1234694
rs11556087
rs2303100
rs17247243
rs28373879
rs1046988
None
rs11183610
rs180438
1s2429467
rs1805066
rs12603700
rs3809875
1s7224496
rs9902398
rs9913923
rs16854429
rs1999068
rs6704505
rs867168
rs867169
rs1001814
rs11653434
rs7216758
rs15038
rs35353781
rs3753793
rs3753794
s2297140
rs2073525
rs4627097
rs12122575
rs17036508
rs28990992
rs2295079
rs2295080
rs1134921
s2306242
rs2306248
rs1741981
s2229629
rs608112

AIG
CIT
TIC
AIG
CIG
CIT
G/A
AIG
CIT
AIG
G/A
C/IG
AIC
CIT
CIT
GIT
AIG
AIG
G/IA
G/IA
CIT
CIT
GIT
AT
AT
GIT
CIT
C/IA
AIG
AIG
CIT
CIT
CIG
GIC
GIT
T/IC
T/IC
G/IA
CIT
AIG
G/IA

Promoter
CDS
CDS

Promoter

5'UTR

3'UTR
CDS
VS
CDS
CDS

3'UTR
CDS
CDS
CDS
CDS
VS

Promoter
CDS
CDS
CDS

Promoter

3'UTR

Promoter

Promoter
CDS

Promoter

Promoter

5'UTR

Promoter
CDS

VS
3'UTR
CDS
5'UTR

Promoter
CDS
CDS

IVS

Promoter
CDS

Promoter

<zZz<zZ<<

KZZZZZZZZ<K<<KZZ<L<<Z<L<LK<K<KZZZ<LK<LK<LKZ<K<KZZ<K<="1

86
96

96

100

100
100
100

99
100

100
99
99

100
97
100
93

100

84
97

96

100

100
100
100

99
100

100
100
96

100
97
100

0.24

0.29

0.04

0.37
0.42

0.06



LRDD
MDM4

MYOD1
NF1
P53AIP1

PCAF
PHB
PLAGL1
PMP22

PPM1D
PPP1R13B
PPP1R13L

PRKCA
PRKCQ
RELA
RPRM
SCGB3AL
SESN2

SESN3

SHC1
SIRT1

SMARCBL1

SNCA

rs619850
s2229621
rs3732299
rs10902221
rs3789052
rs4245739
rs3911833
None
rs35942033
rs3806786
rs3806787
rs3740834
rs17006625
rs2233659
rs2076684
rs13422
rs231017
rs16944534
None
rs10412761
rs1005165
rs11882644
rs3764402
s2236379
rs12721575
rs2033764
rs307802
s2274848
rs580800
rs11021065
rs8191981
rs12778366
rs35706870
rs36107781
rs3740051
rs3758391
1s2394443
rs3740053
rs932658
rs11090285
rs2073387
rs2301134

TIC
AT
AT
CIT
AIG
AIC
G/IA

CIT
CIT
AIC
CIT
AIG
C/IA
GIC
AIC
GIC
AIC

AIG
CIT
CIT
AIG
G/A
TICIA
AIG
TIC
CIT
CIT
GIT
CIT
CIT
AIC
CIT
AIG
CIT
GIC
AIG
C/IA
CIT
GIT
CIT

Promoter
CDS
CDS
CDS

VS
3'UTR

Promoter

CDS
Promoter
Promoter
Promoter

CDS
Promoter

IVS
3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter

CDS

CDS
Promoter
Promoter

CDS
Promoter

IVS

CDS
Promoter
Promoter

VS
Promoter
Promoter
Promoter
Promoter
Promoter

5'UTR
Promoter
Promoter

2zZ2<zZ2z2z2<

Z2zZ2<zZ2zZ2<<zZ2z2<<X"

KZ2Z2ZzZ2Z2Z<<<<<<<<=<=<2z22<22<

100

100

100
100
100
98
100
94
100



Signal Transduction Pathway
(n=67)

STAT1

TADA3L

TSC1

TSC2
TSHR
WT1

A2M

ACSBG1

ARRB1
ATF2

C8B
CCL20
CD5
CDX1
CPEB1

CSN2
CXCL12

rs10195683
rs10208033
rs159143
1s2276797
rs293778
rs380326
rs11243940
rs4962225
rs1748
rs2371462
rs2301250
rs2301251
1s2234580
rs3087461
rs3886325
rs5030121
rs9332973
s226379
rs226380
rs3902931
rs2271902
rs7179157
rs7169757
rs11072745
rs11634386
rs2279130
5268214
rs10497434
rs3755489
rs16863054
rs166531
rs34040173
rs6749704
rs2241002
s2302275
rs10163167
rs1267659
rs776859
rs17156283
rs2839686
rs17156287
rs2839685

CIT
CIT
GIT
CIT
CIT
AIG
AIG
AIC
G/IA
CIT
CIT
C/IA
G/A
C/IA
G/IA
C/IG
TIC
AIC
GIT
G/A
G/A
G/IA
CIT
AIG
G/IA
C/IA
CIT
CIT
C/IA
TIA
CIT
T/IC
CIT
CIT
CIG
AIG
T/IC
CIT
C/IA
CIT
CIG
G/IA

Promoter
Promoter
VS
VS
Promoter
VS
Promoter
Promoter
3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
5'UTR
VS
VS
IVS
IVS
IVS
IVS
3'UTR
Promoter
5'UTR
VS
IVS
Promoter
3'UTR
Promoter
CDS
CDS
VS
IVS
Promoter
Promoter
Promoter
Promoter
Promoter

22<XK2Z22222<XK<XK2222222222222<X2Z222222<<X2Z2<<2z2z2zz22<x<

0.11

0.33
0.05

0.12

0.33
0.05

0.11

0.39
0.77

0.97

0.98

0.49

0.95

0.84

0.31



EGR1

EN1
ETS2
FASN

FN1

FOXA2
GREB1

GYSs1

HHIP

HOXA1

HOXB1

HSP90AA2
IGFBP3

IGFBP4

IKBKB
ILAR

IRF1

KIAA1199

s2839687
rs28365164
rs28365166
rs3813321
rs28365161
rs3806499
rs1209954
rs2228305
1s2229424
rs1132741
rs1055080
rs1865574
rs4669751
rs10929757
rs5447
rs3764618
rs13306418
rs12507427
rs6845999
rs3807592
rs17449024
rs11079828
None
rs9282734
rs11765572
rs13241830
rs2854744
52854746
rs584438
rs7207151
1s2272736
rs1805015
rs1801275
rs1805012
rs35583025
rs2549004
rs2549009
rs11242115
rs2549007
rs2706384
rs960757
rs16972342

AIG
GIT
AIC
CIT
CIT
GIT
G/IA
TIC
TIC
AT
AIG
CIT
CIT
AIC
AIG
AIG
AIG
AT
CIT
CIG
G/A
CIT
AIC
G/IA
G/A
C/IA
GIC
C/IA
CIT
AIG
CIT
AIG
CIT
GIC
CIG
GIA
CIG
AIG
GIT
G/IA
TIA

Promoter
CDS
CDS

Promoter

5'UTR

Promoter

IVS
CDS
CDS

VS

3'UTR

Promoter
CDS
CDS

IVS

Promoter
CDS

5'UTR

Promoter

Promoter

Promoter

Promoter
CDS

Promoter

Promoter

Promoter
CDS

Promoter

5'UTR
CDS
CDS
CDS
CDS

5'UTR

Promoter

Promoter

5'UTR

Promoter

Promoter

5'UTR
VS

Z2Z2Z2<XK<KZ2<K<KZ2Z2Z<LKK<KzZ2zz2zz<xk2z2zzZ2222
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KLK2

KLK3

MMP7

MMP10

NAB2
NOS2A

NTRK

ODC1

PDESA

PPARG

PRKCB1

PRKCE

PTCH1

PTCH2
RBP1

RBP2
RNF4
SELE

rs4353448
rs2011744
rs1077540
rs12441164
rs3760731
rs6070
rs7260115
rs11670728
rs198977
rs1058274
rs17526278
rs2739451
rs3760722
rs11568818
rs14983
rs17860938
rs470171
rs324010
rs2297518
1s2779248
rs10459953
rs3201742
None
rs2302613
rs2302614
rs28742580
rs1606119
rs7163965
rs1801282
rs17029006
rs3900007
rs608139
rs610115
rs687914
rs2236405
rs357564
rs11573590
rs176990
rs34674353
rs2233811
rs17132647
rs3917389

AIG
AIG
CIT
AIG
CIT
AT
AIG
G/IA
CIT
AIG
AIG
CIT
CIT
AIG
CIT
AIG
C/IG
CIT
AIG
CIT
GIC
G/IA

CIT
AlC
GIC
C/IA
CIT
CIG
CIT
AIG
CIT
GIT
GIT
AT
AIG
CIT
GIT
AIG
CIG
G/IA
AIG

VS
VS
VS
VS
Promoter
VS
Promoter
Promoter
3'UTR
3'UTR
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
3'UTR
Promoter
CDS
Promoter
5'UTR
3'UTR
5UTR
5'UTR
Promoter
VS
VS
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
CDS
CDS
Promoter
CDS
Promoter
IVS
Promoter

I ZZ XK K<< <K<K <K<K < <Z22Z22<<2222Z

KZ<XK<XK<K<<<zZZ<<2Z<Z2Z2Z22Z

100
100
100
100
98
86
99
100

100
100
100

100
100
100
100
99
89
100
100

100
87
100
99
100



SELPLG

SEMA4B

SH3GL3

STRAG6
TANK

TBC1D2B
TCF7

TFRC

TMEPAI

TP53I3
TRIM25
UBA1
VCAM1
WISP1
WISP2
WISP3
WNT1

rs5355
rs5368
rs3917390
rs2228315
rs7311687
rs8179106
rs8179107
rs7137098
rs7306237
rs8179139
rs8179140
rs8179141
rs3751655
rs4932305
rs2585055
rs17158811
rs2201101
rs2730096
rs736118
rs3769969
rs979415
rs4886992
rs30489
rs173424
rs17091585
rs35587059
rs17091657
rs3817672
rs11915082
rs17091582
rs3827554
rs3827555
rs911157
rs2273534
rs33972312
rs205498
rs11558783
rs1041163
None
None
rs1230345
rs4760662

CIT
CIT
GIC
T/IC
AIC
CIT
AIG
AT
AIC
TIC
G/A
G/A
TIG
AIG
G/IA
G/IA
GIT
CIG
CIT
CIT
AIG
CIT
G/IA
G/IA
GIT
CIT
CIG
AIG
G/A
C/IA
C/IA
CIG
CIT
CIT
G/A
G/IA
AIG
CIT

TIG
CIT

CDS
CDS
Promoter
CDS
3'UTR
Promoter
Promoter
IVS
IVS
VS
VS
VS
CDS
CDS
IVS
IVS
IVS
VS
CDS
CDS
Promoter
IVS
IVS
Promoter
VS
VS
Promoter
CDS
Promoter
IVS
Promoter
Promoter
5'UTR
VS
Promoter
CDS
CDS
Promoter

CDS
Promoter

Z2Z22Z222<K2Z2Z2Z2Z2<K<LKXK<KXK<KZ2zZ2zZ2<K<K<KzZ2zzzzzzzzzz2z<<xz2z2zz2z<x<

< Z

100

0.49

0.50

0.41
0.91



WNT2

WSB1

ZNF592
Stem Cell ABCG2
(n=142)

ACTC1

ADAM17
ADAR

AFP

ALDH1A1

ALDH2

ALPI

ALPL

ALPP

ALPPL2

APC

rs39315
rs9303634
rs2115629
rs1564481
rs2231138
2231142
s2231137
rs16959824
rs525720
rs12692386
2229857
rs3738031
rs28411375
rs7533471
rs884617
rs884618
rs3738030
rs12651581
rs4024
rs4446279
rs348445
rs671
rs886205
rs3762519
rs6721457
rs3200254
rs1697405
rs950922
rs34605986
rs3738099
rs13026692
rs1048994
rs2853378
rs3762524
rs3762526
rs1130335
rs1048999
rs17416141
rs1048983
rs1804197
s2464810
rs459552

CIT
CIT
C/IA
CIT
AIG
AIC
T/IC
G/IA
AIG
G/A
AIG
CIT
CIT
AIG
CIT
G/IA
C/IA
CIT
AIG
C/IG
CIT
AIG
CIT
CIT
CIG
CIT
CIT
CIT
CIT
CIT
AT
AIG
AIG
C/IA
AIC
CIT
AIG
C/IA
G/IC
AIC
CIT
AT

Promoter
CDS
VS
VS
VS
CDS
CDS
Promoter
Promoter
5'UTR
CDS
VS
Promoter
Promoter
Promoter
5'UTR
VS
Promoter
Promoter
Promoter
Promoter
CDS
5UTR
5'UTR
Promoter
VS
3'UTR
IVS
CDS
CDS
CDS
CDS
CDS
Promoter
Promoter
CDS
CDS
CDS
CDS
3'UTR
Promoter
CDS

KX<XZZZZZZZZZZ<K<K<Z<X< <K<K KXZZ<K<KX<K<K<KZ<Z22Z2<X<X<2<2

100

100
100
99

98

100
100
100
95

100
98
100
100
100
97
100
91
100

85
98

100
100
100

100

100
100
99

98

100
100
100
99

100
99
100
100
100
96
99
95
100

89
98

100
100
100

0.11
0.00
0.09

0.09
0.00
0.08

0.50

0.22

0.13

0.77

0.05

0.59

0.57

0.84

0.29

0.90



APH1A

APH1B

ASCL2
AXIN1
BAMBI

BMP2K
BMPSA

BMPER
BMPR2
BTRC
CD3D

CD3E

CD4

CD8A
CD8B

CD19
CD247

rs2275780
rs3754048
rs1047552
rs3784671
rs3784672
rs11022026
rs968528
None
rs3758362
rs3758365
rs610820
s2288255
rs2230007
s6525
rs2230006
rs4723342
None
rs10883617
rs6584429
rs3181259
rs7947185
s2231439
rs2231440
rs3825051
rs2231449
rs11064391
rs2855534
rs28919570
rs28989521
rs16932921
rs17516063
rs2515733
1s2269354
s2857226
rs6743139
54072106
rs4514875
rs4971889
rs2904880
rs16859125
rs2984800
rs3820390

GIT
GIC
GIT
GIT
AIC
AIC
TIA

CIG
GIC
AT
CIT
AIG
AIG
G/IA
CIT

CIT
C/IG
CIT
T/IC
AIG
AIG
AIG
C/IA
AIC
CIG
CIT
CIT
TIA
GIC
CIT
AIG
CIT
AIG
G/A
CIT
AIT
CIG
AT
CIT
CIT

5'UTR
Promoter
CDS
Promoter
Promoter
Promoter
5'UTR
Promoter
Promoter
Promoter
CDS
3'UTR
CDS
3'UTR
Promoter

Promoter
VS
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
Promoter
CDS
Promoter
3'UTR
Promoter
Promoter
VS
VS
Promoter
Promoter
IVS
Promoter
CDS
Promoter
Promoter
Promoter

22X <X<<KxzZzZz

z2zzz<zZzz<

KX <=<XZzZ22Z2<X2Z22Z22Z2222<22<<<<<<

100
100
100

100

100
100
100

100
100



CDC42

CDH2

CDH3
CDH4

CDH6
CDH7

CDH8
CDH9
CDH10
CDH11

CDH12
CDH13

CDH15
CIR

COL1A1
COL2A1

COL9A1

COL10A1
CREBBP
CSNK1A1
CTBP1

rs863454
rs2473325
rs3754496
rs3754497
rs725158
rs11564422
rs17445840
rs1126933
rs3761222
rs6142884
None
s1942267
rs2291343
rs7201179
s2288466
rs332010
rs1130821
rs35195
rs4424934
rs4371716
rs12444338
rs7204454
rs2239857
None
rs13009079
rs719161
rs1061237
rs1859443
rs3803182
rs2070739
rs3803183
rs1135056
rs592121
rs6910140
s2228547
None
rs2279019
rs1680032
s2291199
rs2878539
rs3755920
rs2101094

GIT
G/A
C/IA
G/A
AT
AIG
CIT
CIG
GIC
AIG

CIT
AIG
CIT
AIG
AIG
AIG
AIG
G/A
CIT
GIT
C/IG
C/IG

TIC
GIT
G/A
CIT
G/A
T/IC
TIA
AIG
AIG
CIT
CIG

GIA
AIG
CIT
CIT
AIG
C/IA

Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
CDS
CDS
3'UTR
CDS
Promoter
CDS
IVS
CDS
Promoter
VS
CDS
CDS
CDS
Promoter
Promoter
Promoter
Promoter
5'UTR
3'UTR
Promoter
5'UTR
CDS
CDS
CDS
CDS
CDS
CDS
5'UTR
Promoter
Promoter
Promoter
Promoter
VS

K<X<X<XZZZ<ZZ< ' Z<LK<LK<LKZ<LK<LK<LK<K<K<K< 1 <2Z2<X2Z2<x2Z2222Z<

Z2<<X<<KxZzZZz

100



CTBP2

CTNNA1
CXCR4

DES

DLL1

DLL3

DNMT3B
DTX1
DTX2
EP300
FGF12

FGF20

FGF21
FGFR1

FGFR4

rs3198926
rs3781408
rs2938005
rs3012067
rs3781409
rs3781407
rs3781411
rs3781403
rs3781412
1s2946994
rs3012075
rs700619
rs17848050
rs2680880
rs3806501
rs1039896
rs1033583
rs3823301
rs3212274
rs1110627
rs3786950
rs6087990
rs6058869
rs1732786
None
rs4822002
rs884309
rs1464938
rs12718379
rs17514859
rs3793405
rs3936758
rs1721100
rs739320
rs17175624
rs7825208
rs17182002
rs17182009
rs3213849
rs930828
s1966265
rs351855

CIG
AIG
TIC
GIT
G/A
G/IA
G/IA
G/IA
G/IA
CIG
AIG
CIG
C/IA
AT
C/IA
G/IA
AIC
G/A
CIG
T/IC
AIG
CIT
CIT
G/IA

AIG
GIT
G/A
G/A
AIG
CIG
CIT
GIC
TIC
AIC
AIG
C/IA
G/IA
G/IA
CIT
AIG
G/IA

CDS
CDS
VS
VS
VS
VS
IVS
IVS
IVS
VS
VS
Promoter
Promoter
IVS
Promoter
Promoter
3'UTR
5'UTR
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
VS
VS
Promoter
Promoter
CDS
Promoter
3'UTR
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
VS

2<XK2Z2222<2222zZ2222222222<=*<

222222<2Z2Z22<X<<<xz2z2z2z2<

94
99

100

97
100

100

0.00
0.03

0.00
0.03



FIBP

FLT3
FRAT1

FUT4

FzD1
GDF3

GJAL

GJA10

GJA3

GJA4

GJAS

GJA8
GJB1
GJB2

GJB4
GJB5
GJB7

GSK3B

rs2231884
rs656980
rs1933437
rs3740512
rs3740513
1s7950626
rs2232158
rs10772625
rs10845708
rs12819884
rs6488592
rs2071165
12227887
1s2228960
152228962
rs2228964
rs2228965
rs2227885
1s2228974
s2228963
s2227889
rs17499824
rs880303
rs6490524
rs9506430
rs16837008
rs16837009
rs1764391
rs12408178
rs1692141
rs17160783
rs6525485
rs2274083
rs2274084
rs9509086
rs3751385
rs3738346
1s2275229
rs1746444
rs2296133
rs6934603
rs334558

AIG
AIG
CIT
CIT
C/IG
CIT
GIC
CIT
AIG
CIT
CIT
G/IA
CIT
AIG
CIT
CIT
CIT
AIG
CIT
CIT
CIT
CIT
CIT
CIT
CIT
AIG
CIT
CIT
GIT
AIG
AIG
AIG
CIT
CIT
GIT
G/A
AIC
AIG
CIG
CIT
AIG
AIG

Promoter
Promoter
CDS
Promoter
Promoter
Promoter
5'UTR
Promoter
Promoter
CDS
Promoter
Promoter
VS
IVS
IVS
IVS
IVS
CDS
VS
VS
VS
Promoter
CDS
Promoter
5'UTR
Promoter
Promoter
CDS
Promoter
3'UTR
IVS
IVS
CDS
CDS
Promoter
3'UTR
CDS
5'UTR
Promoter
5'UTR
CDS
Promoter

ZZ<<<Z<AZ LXK <ZLLL<LKLKXZLKLLKZZZZZZZZZ <LK <<L<Z<K<<<K2Z

100
100

98

100
100

100

100
83
100

100
99
100
100
100

99
100
99
97

100
99



HDAC9
HES5
HNF4A
HSPA9
IHH
KITLG

LIFR

LIN28
MAML1
MAML2

MAP3K7
MAP3K71P1

MEF2A
MFNG
MS4A1

MSX1
MYF5

MYF6
MYST3
NANOG
NCOR2

NCSTN

NES

NLK
NOTCH1
NOTCH2
NOTCHS3

NUMB

None
s2494603
rs1800963

rs35091799
rs437512
rs869408
rs12721563
rs2071233
rs2071236
rs2071237
rs3729740
rs4659441
None
rs12791333
rs11021542
rs282071
rs35515473
rs4821892

None

rs2071839
rs11230333
rs4939362
rs8670
rs3759084
rs1163261
rs7312846
rs7006698
rs3812816
1s872224
1s2227277
s2229840
rs1324738
rs2147471
rs3737794
rs2886443
rs3748570
rs34690763
rs11574885
rs864447
rs1044009
rs35769976
rs11625196

CIT
AIC
C/IG
AIG
AT
TIC/IA
CIT
CIT
CIG
AIG
CIT

CIT
C/IG
CIT
AIG
CIG

AIG
G/IA
AIG
CIT
GIT
G/IA
CIT
AT
CIG
GIC
T/IC
T/IC
AIG
GIT
CIG
AIG
AIG
CIT
T/IC
G/IC
G/IA
CIG
CIG

Promoter
Promoter
CDS
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
CDS
3'UTR
Promoter
5UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
5'UTR
Promoter
5'UTR
Promoter
5'UTR
CDS
CDS
Promoter
Promoter
5'UTR
CDS
CDS
Promoter
CDS
5'UTR
CDS
CDS
3'UTR

P Z K< <Z K<< <Z

zZ<=<zZ<

X<2Z2Z2Z2Z2<<KZ2<KXKZ2<XK<KXKZ2Z2Z2<XK<X<XK2Z2<Kx2Z2=<Xx<<x2Z2

87
94
100
82

100

100

96

100

100

99
95

99
100

100

100

88
96
100
81

100

100

95

100

100

99
97

99
100

100

100

0.30
0.02
0.47
0.22

0.15
0.33
0.42
0.23

0.34

0.43
0.00

0.17
0.35

0.23
0.05
0.32
0.08

0.08
0.37

0.22

0.00

0.30

0.30
0.00
0.46
0.23

0.15
0.37
0.39
0.22

0.32

0.42
0.00

0.21
0.36

0.27
0.05
0.34
0.07

0.10
0.35

0.21

0.00

0.32



NUMBL
0C90

OPRS1
PARDG6B

PDGFRA

PIWIL2
PPARD
PRKCI
PROM1
PROX1
PSEN2
PSENEN
PTCRA

PTPRC

RAC1

RHOA
RHOB

RHOC
S100B

SHH

s2241596
rs7386782
rs7386783
rs1800866
rs231583
rs6020721
rs1800812
rs2303429
rs35597368
rs6554162
rs4871990
rs2016520
rs1082976
rs4698134
rs340872
rs340873
rs1295645
rs3177404
rs3761087
rs2293687
rs36111725
rs9471958
1s2274366
rs3754094
rs4915154
1s6967221
rs35530051
rs3729793
rs6950333
rs2303366
rs34932801
rs836479
rs836480
rs6779524
rs6784820
None
rs11102522
rs2839364
rs2186358
rs2839365
rs9722
rs872723

CIT
CIT
CIT
TIG
G/A
GIT
GIT
CIT
CIT
G/A
CIT
G/A
G/A
AIG
AT
G/IA
CIT
CIT
G/A
C/IA
AIG
CIT
CIT
CIT
AIG
AIG
GIT
CIG
AIG
AlC
GIC
C/IA
AlC
CIT
AIG

CIT
CIT
AIC
CIG
CIT
CIT

3'UTR
CDS
CDS
CDS
Promoter
3'UTR
Promoter
VS
CDS
Promoter
Promoter
VS
Promoter
Promoter
Promoter
Promoter
5'UTR
5'UTR
VS
VS
CDS
Promoter
5UTR
Promoter
CDS
VS
VS
IVS
IVS
3'UTR
Promoter
IVS
IVS
Promoter
Promoter
Promoter
Promoter
IVS
Promoter
3'UTR
Promoter

K< ZZZZ<LLXKX <K<K <LKZZZ<K<LKZZ<LKZZ<LK<<LKLK<K<2Z2222Z

<< =<=<=<2z

99
100
100

100

100
100
100
100

99
100
100

100

100
100
100
100



Tumor Metastasis
(n=42)

SLC2A1

SNAI1

SNW1
STAU1

STAU2

THY1

TLE1
TUBB3
UTF1
WIF1
BRMS1
CDH19

CHD4

COL4A2

CST7
CTSL1
DCC

EPHB2
ETV4
ETV6

FAT

rs1882041
rs9333594
None
rs11537640
rs4647958
rs4647954
rs4647955
rs11622449
rs348291
rs348290
rs949493
rs2305089
rs3099266
rs3816300
rs1054735
rs11574653
rs3814535
rs1135425
rs11599284
None
rs1052566
rs3813075
rs3813076
rs487514
rs1539831
1s2267968
rs1734116
rs35512811
s1639122
rs3803230
rs7990383
s227653
rs3118869
rs2229080
rs2278339
rs17753970
None
rs3765174
None
rs28647489
rs328418
rs3733413

G/IA
G/A

TIG
CIT
CIT
CIG
GIT
CIG
CIT
CIT
CIT
TIC
T/IC
C/IG
G/IA
AIC
CIT
AIG

G/A
GIT
AIC
AT
CIT
G/A
AIG
G/IA
AlC
CIG
AIG
AIG
C/IA
CIG
AIC
G/A

CIT

AIG

AIG
CIT

Promoter
5'UTR
5'UTR

CDS
5'UTR
5'UTR

Promoter

Promoter

Promoter

CDS
CDS
5'UTR
CDS
3'UTR

Promoter

Promoter
3'UTR

CDS
3'UTR

Promoter

Promoter

Promoter

Promoter
3'UTR
5'UTR

CDS
CDS
CDS
CDS
CDS
Promoter
CDS
CDS
Promoter

Promoter

CDS
CDS
CDS

z 2

" Z22Z2Z2Z2Z22Z2<X<<XKZ2Z2<<zZ2zz2z<<2zZ2.

Z2Z<XK<XKZ<XK<KXK<K2Z2Z2Z222<x=<Xx<XxZ2

2

< < <

0.52

0.63



FLT4

FXYD5

GNRH1

GNRH2

GPNMB

HRAS

IL8RB

ITGA7

METAP2

MGATS

MMP3

MMP11

rs3733415
rs11939575
rs17077740
rs179125
rs35931295
rs307826
rs35874891
rs1382302
rs448012
rs1046294
rs1633925
rs1672994
rs1688005
rs886139
rs2321049
rs6185
rs6084240
rs6138991
rs35269118
rs35363287
rs3757450
rs858239
rs8176331
rs8176332
rs8176333
rs8176334
rs8176335
rs8176336
rs4674259
rs17844697
rs7425516
rs3852534
rs1800974
rs301008
rs301007
rs1257197
rs3762484
rs1257198
1s522616
rs617819
rs679620
rs738792

G/IA
CIT
C/IA
C/IA
G/A
T/IC
AIG
G/IA
CIG
CIT
CIT
CIT
GIT
C/IG
AIG
GIC
AIG
G/A
AIC
CIT
AIG
CIT
C/IA
TIG
T/IC
G/A
TIC
G/A
AIG
AIG
AIG
AIG
TIC
GIT
GIC
AIG
T/IC
G/IA
AIG
CIG
AIG
CIT

CDS
CDS
5'UTR
Promoter
CDS
CDS
CDS
Promoter
CDS
3'UTR
VS
VS
CDS
Promoter
Promoter
CDS
5'UTR
Promoter
CDS
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
5'UTR
5'UTR
IVS
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
IVS
Promoter
Promoter
CDS
CDS

KKK KZKKZKZKLKLKKZ2Z2Z2Z2Z2Z2<K<K<KKKZ2<KZ2<KZ2XKKKZ2<K2Z22Z2<xK2Z2Z22222

100

98
94
98



MMP13

MYCL1
NF2

NME2
NR4A3
PTHLH

PTP4A3

RECK

RORB

RPSA

SMAD2
SSTR2

TCF20

TIAM1

TIAM2

TIMP4

TMPRSS4

TPBG

TRPM1

rs3819089
rs597315
s2252070
rs562736
rs7548524
rs1800538
rs1800539
rs3181682
rs1062386
1s1526267
rs27633
s6246
rs26303
rs7388002
rs16932912
rs7857647
None
rs1472508
s7623381
rs3772146
rs4940109
rs2881097
rs34901075
rs1466113
rs998571
rs34030679
rs5758651
rs5758652
rs9977815
rs2070417
rs2070418
rs1571767
rs931312
rs9384283
rs17035957
rs3755724
rs12270001
rs17525348
rs1786189
rs770911
rs4590314
rs11070811

AIG
TIA
AIG
TIA
CIT
C/IG
C/IA
GIC
AT
C/IA
C/IA
G/A
GIC
C/IG
G/IA
AT

AIG
AIG
TIC
AIG
GIC
CIT
GIC
G/IA
CIT
CIT
CIT
AIG
AlC
CIT
AT
CIT
AIC
CIT
CIT
AIG
CIT
CIT
G/IA
G/IA
CIT

VS
Promoter
Promoter
Promoter
Promoter
Promoter

5'UTR
5'UTR

IVS

VS
Promoter

5'UTR
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
5'UTR
Promoter
Promoter
Promoter
IVS
IVS
CDS
CDS
Promoter
5'UTR
CDS
CDS
CDS
CDS
Promoter
Promoter
Promoter
CDS
Promoter
Promoter
5'UTR
Promoter
Promoter

2<K2zZ2z2zZ222zZ22<<2z2z22zZ2<

KZZZ<XKZ<LK<LKK<K<ZZ<K<<K<K2Z2222<2<<

100
98

100
100
100
100
88

100

98

100
99

100
100
100
99
93

100

95

0.26

0.28

0.32

0.85

0.33



Whnt Signal Gene
(n=13)

CTNNBIP1

DAAM1

LRP5
LRP6

MAPK8
PPP3C

PRKACG

SENP2

SFRP5

VANGL1

WNT10

WNT16

WNT5

XME Genes AASDH
(n=263)

ABHD1

rs4779817
rs4779819
rs7180591
rs3784588
rs3809578
rs6493454
s6658192
rs6703867
rs1252908
rs17833769
rs958043
1s3736228
rs682429
rs2302685
rs10857561
rs1049437
rs7430
rs2272080
rs10735644
rs3730386
rs4745514
rs4745515
rs12555211
rs4745513
rs10937226
rs17523471
rs4919139
rs2999459
rs3811013
rs4839469
rs833839
rs833842
rs2707466
rs2908004
rs3803166
rs10773969
rs12498340
rs3733324
rs3796543
rs8340
rs11133439
rs2304678

CIT
CIT
AIG
CIT
CIT
CIT
TIA
AIG
CIG
AIC
GIT
CIT
AIG
CIT
AIG
AIC
C/IG
C/IA
AIG
C/IG
CIT
AIG
CIT
AT
G/IA
G/A
G/A
AIG
AT
AIG
TIA
C/IA
AIG
CIT
G/A
AIG
CIT
CIT
AIG
GIT
G/IA
CIG

VS
VS
VS
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
5'UTR
Promoter
CDS
Promoter
CDS
Promoter
5UTR
3'UTR
5'UTR
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
CDS
Promoter
5'UTR
CDS
CDS
Promoter
Promoter
CDS
IVS
CDS
CDS
Promoter
CDS

ZZ<K<X KX <ZZLK<KZZLK<LK<LKZZZZZZ<LK<LKLKZZZLKZZ KK <ZZ<<<<=<<

100
100
100
100
100
97

92
100
100

100
99

94
100

100
100

100
100
100
98

100
100
100
100
100
97

89
100
100

100
99

86
100

100
100

98
100
100

95



ABHD10

ABHD11
ABHD2
ABHD6
ABHD7
ACAA1
ACAA2

ACOT7
ACOT9

ACOX1

ACOX2
ACOXL

ADPRH
ADPRHL1
ADPRHL2

AFAR3

AGMAT

AGPAT1

AGPAT3

AGPAT4

AGPATS

AGPAT6

AKR1CL1

AKR1CL2

AKR1D1

AKR7A3

ALDH16A1

rs703271
rs9833906
None
rs293370
rs7640259
1s6696267
s156265
rs11549285
rs9967237
rs7512532
rs12690087
rs3764881
rs3744032
rs1135640
rs1137582
None
rs1554005
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CBR1
CBR4

CCBL1

CDO1
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METTL7B
METTLS
METTL9
MOGAT1
MOGAT2

MSRA
MSRB2

N6AMT1

N6AMT2

NANP
NDUFAL1

NDUFB1

NDUFB5
NDUFS3
NDUFS7
NDUFV3

rs1077919
rs17790962
rs16952692
rs687550
rs682915
rs670736
rs1128400
rs11078210
rs2297717
rs2783781
rs2771342
rs12360577
rs703842
1s2291617
s2644189
rs3817349
rs2677879
rs2677893
rs4759187
rs6751956
rs3091402
rs3759990
rs10169223
rs1868024
rs555939
rs554202
rs10098474
52296466
rs2886428
rs2738966
rs2859734
rs3924006
rs3936081
rs6037164
rs6510862
rs8108064
rs12886909
rs7148709
rs2339844
rs2280231
rs3848638
rs1573472

CIT
AIG
CIT
AT
AIG
G/IA
G/IA
CIT
CIG
CIG
CIT
AIC
CIT
GIT
AIG
AIC
TIG
G/A
CIT
CIT
AIG
C/IG
AIG
CIT
GIT
AIG
CIT
AIG
AlC
G/IA
AIG
AT
AIG
CIT
AIC
GIT
CIT
G/IA
AIC
CIT
GIT
AIG

Promoter
VS
CDS
Promoter
Promoter
Promoter
CDS
Promoter
CDS
Promoter
Promoter
Promoter
3'UTR
5UTR
5UTR
5'UTR
CDS
Promoter
Promoter
Promoter
IVS
Promoter
Promoter
CDS
Promoter
CDS
Promoter
CDS
Promoter
Promoter
Promoter
VS
Promoter
Promoter
Promoter
5'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter

KZ<K<LXZZZZLXZ<LKZZ<L<LKLZLK<LKZZLK<LKZZZ<LKLZ<K<LKZK<ZZZ<<<=<<

100
100
100
100
100

99
100

100

100
100
100
100
100

100
100

100
98

93
100



NOX3
NOX5

NSUN2

NUP188
OLR1
OR51B2

OXAlL
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CDS
3'UTR
VS
VS
CDS
VS
CDS
Promoter
Promoter
Promoter
VS
Promoter
Promoter
Promoter
3'UTR
Promoter
Promoter
Promoter
CDS
CDS
CDS
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
IVS
IVS
CDS
CDS
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
Promoter

KZCZ L ZZZ <K<K <LKZZZL<L<<LI<LKZLILKLKZKKZKKKKKK<2ZZ

< <

100

100
100
99
100
100

82

99
100
96

100
100
100
100

100
100
100
90
100
100
98

97
99

93
100

99

100
91

99

100
100
100
100
100

82

99
100
96

100
100
99
100

99
100
100

90
100
100
100

98
99

91
100

100

98
81

0.17

0.40
0.04
0.09
0.02
0.24

0.38

0.21
0.11
0.16

0.44
0.36
0.19
0.36

0.05
0.40
0.24
0.17
0.09
0.23
0.22

0.09
0.06

0.01
0.32

0.09

0.04
0.16

0.15

0.40
0.05
0.10
0.03
0.25

0.39

0.22
0.13
0.16

0.43
0.34
0.21
0.38

0.04
0.44
0.26
0.19
0.08
0.24
0.23

0.07
0.04

0.02
0.33

0.08

0.02
0.16

0.28

0.48
0.23
0.18
0.52
0.09

0.02

0.87
0.46
0.38

0.11
0.87
0.69
0.45

0.42
0.91
0.59
0.88
0.88
0.44
0.79

0.61
0.45

0.00
0.10

0.69

0.59
0.91



Cancer Related Gene
(n=565)

ZADH1

AARS

ABCB1

ABCC4

ABI1

ABI2
ABL2
ACAT1
ACAT2
ACOX3

ACP2

ACSL6

ADH1B

ADH1C

ADH5

rs2270074
rs2270073
rs8020630
None
rs11537667
rs11972683
rs28373093
rs28656907
rs3213619
rs4148727
rs3742106
rs11568658
s2274407
rs3765534
rs868853
s2306236
rs1409128
rs2031562
rs11682759
rs2791941
None
rs15982
5708244
rs2245808
rs16938581
rs34425282
rs3758668
rs2167079
s246999
rs1159918
rs1229984
rs17033
rs2070898
rs28913903
rs11499825
rs1789924
rs11499824
rs1629838
rs2584453
rs2602899
rs28730645
rs16996593

GIC
C/IA
G/A

AIG
CIT
GIC
CIT
CIT
CIT
AIC
C/IA
AIC
CIT
AIG
C/IG
AIC
G/A
CIT
G/A

CIT
CIT
G/IA
CIT
CIT
CIT
T/IC
AIG
GIT
AIG
AIG
G/IA
CIG
G/A
CIT
T/IC
G/IA
CIG
CIT
T/IC
AIC

5'UTR
VS
VS
CDS
VS
IVS
IVS
5'UTR
Promoter
3'UTR
CDS
CDS
CDS
Promoter
CDS
Promoter
Promoter
Promoter
VS
IVS
3'UTR
IVS
Promoter
CDS
Promoter
CDS
Promoter
Promoter
CDS
3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
CDS

z2zZ 2
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ADH7
ADRB1
ADRB?2

AFF1
AFF4

AGPAT2
AGT

AHR

AKAP13

rs17537595
rs1801253
rs2895795
rs33947624
rs17334228
rs1042711
rs1042713
rs12654778
rs11168070
rs17108803
rs2400707
rs340638
rs3798123
rs2288386
rs2288387
rs3798122
rs3812611
rs11122576
rs4762
rs5045
rs5046
rs5047
rs5048
rs5049
rs11568016
rs11568029
rs2071406
s2493135
rs5050
rs5051
rs5052
rs699
rs10249788
rs2066853
rs7796976
rs11630755
rs16942813
rs8040041
rs1551971
s2291049
rs410522
rs4843064

G/IA
C/IG
TIA
G/A
CIT
CIT
AIG
AIG
CIG
GIT
AIG
G/A
AIG
T/IC
AIG
C/IA
G/IA
AIG
CIT
C/IG
G/A
T/IC
G/IA
T/IC
C/IA
AT
G/A
GIC
GIT
CIT
G/IA
G/A
CIT
AIG
G/A
AIG
CIT
CIT
AIG
CIT
AIC
AIG

Promoter
CDS
Promoter
Promoter
Promoter
5'UTR
CDS
Promoter
Promoter
Promoter
Promoter
VS
Promoter
VS
VS
Promoter
Promoter
VS
CDS
Promoter
Promoter
5UTR
5UTR
5UTR
Promoter
VS
Promoter
Promoter
5'UTR
5'UTR
5'UTR
CDS
Promoter
CDS
5'UTR
IVS
IVS
IVS
IVS
VS
VS
VS

X <KXK<LK<LK<LKLK<KzZ22Z2<K2Z2zZ2zZ2zZ2z22222222<K<XK<XKZ2z2z2z2<K2Z2<LK<LK<LK<Kzzzzzz2Z2

100
100

100
99
86
90

100

100
100
85
91



AKAP9

AKR1A1l
AKR1B1

AKR1B10

AKR1C1
AKR1C2
AKR1C3

AKT2

rs7178991
rs2014432
rs16977252
rs716400
rs6496044
rs1075607
rs11631739
rs12437886
rs12438724
rs12442591
rs12912048
rs16941146
rs16942440
rs16945319
rs16975309
rs17637142
rs2169876
rs2169877
rs2448023
rs2467097
rs338499
rs338525
rs338531
rs431810
rs7165772
rs8025135
rs416916
rs6964587
4727266
rs9147
rs5053
rs759853
rs10236737
rs2037004
rs706184
rs3735042
rs782510
rs8483
rs1937888
rs3209896
rs1937845
rs10416620

CIG
AIC
AIG
GIT
AIG
AIG
CIT
AIG
CIT
AIC
AIG
GIT
C/IG
C/IG
AIG
CIT
CIT
AIG
C/IG
CIT
AIG
AIG
AT
CIT
AIG
AIG
G/A
GIT
CIT
CIT
GIC
G/IA
AIG
AIG
CIT
CIT
GIT
AIG
T/IC
AIG
CIT
CIG

VS
Promoter
VS
VS
VS
VS
VS
VS
Promoter
VS
VS
Promoter
VS
Promoter
Promoter
VS
VS
VS
VS
IVS
IVS
IVS
IVS
VS
VS
VS
VS
CDS
Promoter
5'UTR
5'UTR
Promoter
Promoter
5'UTR
Promoter
CDS
Promoter
3'UTR
Promoter
VS
Promoter
Promoter

KX<XZZZZZ<X<KZZZZ<Z<X < << LXK

100
100
100
100
100
100
92

100
97

100
100
100
97

99

100
100
100
100
98

79

100
100
100
96

100
100

100
100
100
100
100
100

100



ALB

ALDH3A1

ALK

ALOX15

ALOX15B

ALOX5

AMD1

ANXAS5

ANXAT7

ARHGAP26
ARHGEF5
ARHGEF12
ARID4A

ARNT
ASAH1

ASNS

ASPH

rs2304186
rs3756067
rs7688274
1s2228100
rs4646789
rs887241
1s917520
rs3760487
rs4646785
rs4618000
rs6748439
rs1881420
rs1881421
rs2664592
rs916055
rs7225107
rs4792147
rs12602213
rs6593482
rs2796749
rs811921
rs1050606
rs12571847
rs3812623
rs3750575
rs2276993
rs1208146
rs7126413
rs2305013
rs1051858
rs34982206
rs7517566
rs1071645
rs1049874
rs7387252
rs7388634
rs12544854
rs3757676
rs11767463
rs1049674
rs3829051
rs4272369

GIT
CIT
G/A
GIC
G/A
GIT
G/IA
G/IA
G/IA
CIT
AIC
T/IC
GIC
C/IG
G/IA
AIG
AIG
AIG
GIT
C/IG
CIT
C/IA
TIA
G/IA
AIG
G/A
GIT
G/A
AT
AIG
AlC
AIG
AIG
AIG
CIT
G/A
AIG
G/IA
AIG
AT
CIT
CIG

3'UTR
Promoter
Promoter
CDS
5'UTR
CDS
3'UTR
Promoter
Promoter
Promoter
Promoter
CDS
CDS
Promoter
3'UTR
CDS
CDS
Promoter
Promoter
Promoter
IVS
5UTR
Promoter
Promoter
CDS
Promoter
CDS
Promoter
CDS
CDS
CDS
Promoter
VS
VS
Promoter
Promoter
CDS
Promoter
Promoter
CDS
5'UTR
Promoter

22222222 <K<XK<KXKZ2<KzZ2z2z2<K2Z2z2z2<K<XK<KzZ2zzz<KzZ2zZ2<LK<Kzzz<<zzz<Z2

100
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ASPSCR1

ATF1
ATF3
ATF4
ATIC
ATP50

AXL

BARD1

BCL11A
BCL3
BCL6

BCL7A
BCL9

BCR

BHLHB2

BLM
BLMH
BRD4

BSG

BTK

rs34085048
rs8074498
rs35344256
rs3809319
rs8192658
rs2267413
rs4894
s2372536
rs28366034
rs4591
s2834296
rs2301236
rs28364580
rs8101017
s2229571
rs3738885
rs1048108
rs1129804
rs17489363
rs2070094
rs3738888
None
rs1046881
rs16862537
1s2229362
rs1678962
rs34002844
rs3806218
rs3820129
rs867270
rs3761418
rs140504
rs180812
rs34596599
rs35812689
rs1110261
1s2271566
rs2238335
rs1050565
None
rs8637
rs2071229

AIG
AT
AIC
AIG
CIT
AIG
AIC
CIG
CIT
CIT
G/A
AIG
AIG
GIT
C/IG
GIC
G/A
CIG
G/A
T/IC
G/IA

TIA

AIG
AIG
AT
CIT
AIG
T/IC
AIG
AIG
AIG
AIG
AIG
CIT
G/A
CIT
CIG
AIG

G/IA
CIT

CDS
CDS
Promoter
VS
CDS
Promoter
CDS
CDS
5'UTR
VS
CDS
Promoter
5'UTR
Promoter
CDS
CDS
CDS
5'UTR
5'UTR
CDS
CDS
3'UTR
Promoter
CDS
5'UTR
CDS
Promoter
CDS
3'UTR
Promoter
CDS
3'UTR
CDS
CDS
Promoter
5'UTR
IVS
CDS
3'UTR
Promoter

Z2Z22Z22Z22Z22Z2<K<XK<KXK<KXKzZ2<KzZ2<KZ2<K2Z2<K<Kx22
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100
100

94

100

100
100

88

100
99

98

100

98

100
100

100
100

89

0.10
0.16

0.09

0.09
0.16

0.09

0.25
0.68

0.00

0.10 0.04 0.75 0.14
0.75 0.61 0.55 0.50
0.81 0.80 0.49 0.66
0.15 0.43 0.19 0.96
0.32 0.29 0.14 0.11
0.61 0.32 0.93 0.66
0.82 0.72 0.67 0.88
0.05 0.37 0.04 0.12
0.54 0.81 0.39 0.46
0.81 0.83 0.52 0.71
0.10 0.12 0.37 0.97
0.90 0.74 0.77 0.73
0.84 0.80 0.68 0.73



BUB1B

C10L1

CABLES1

CACYBP
CALB1

CALB2
CALCRL
CALM1
CALR

CANX

CAP1

CAPN1

CAPNS1

CARS

CAT
CBFA2T3
CBLB

CBR3

CCDC6

rs1031963
rs1031964
rs2277559
rs3760381
rs4369779
rs1046439
rs16902897
rs1800645
rs3087750
rs4327058
rs34010553
rs6753700
rs12885713
rs3814847
rs1010222
rs4701195
rs4701196
rs11749335
rs3131687
rs12403768
rs3122417
rs3131671
rs10895991
rs17880457
rs12422027
rs3953797
rs14100
rs17879332
rs17886329
s410820
rs384490
rs436580
1s769214
rs12927804
rs35835913
rs7649466
rs1056892
rs2239566
rs8133052
rs1183347
rs12268832
rs1053266

CIT
AIG
AIG
G/A
CIT
CIT
AIG
AT
G/A
G/A
GIT
AT
CIT
C/IG
AIG
C/IG
C/IA
CIT
G/A
GIT
CIT
AT
C/IG
G/IA
AIG
AIC
CIT
AIG
AIG
AIG
AlC
C/IA
AIG
G/A
AIG
CIG
AIG
CIT
AIG
AIG
CIT
TIG

Promoter
Promoter
5'UTR
Promoter
Promoter
VS
Promoter
Promoter
5'UTR
VS
CDS
5'UTR
Promoter
Promoter
Promoter
Promoter
5UTR
VS
Promoter
Promoter
IVS
IVS
CDS
Promoter
Promoter
Promoter
3'UTR
Promoter
Promoter
Promoter
Promoter
VS
Promoter
Promoter
CDS
5'UTR
CDS
Promoter
CDS
Promoter
Promoter
CDS

ZXXZX <KX <X <KZ<KXZ<KXZZZZ<K<ZZ<K<LK<LKZZZZ<LK<LKZK<KZ<K<KZ2Z2<X2Z22Z<<

100
100

100
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100
96
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99
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CCNL1

CCT5

CD59

CDC25B

CDC2L5

CDC73

CDK10

CDK5

CDKL1

CDX2
CEBPA
CENPC1

CEP1
CGA
CGRRF1

CHAF1A

CHGA

rs6441117
rs17552941
rs2548546
rs2578619
rs3888292
rs831601
rs831600
rs831603
rs6116042
rs13622
rs17538328
rs3735135
rs35590728
rs10737621
1s2162943
rs2277906
rs3751700
rs466001
1s2069442
rs2069443
rs4901030
rs7161563
rs10136571
rs10136595
rs10136664
rs11570782
rs4901029
rs1805107
rs34508287
rs11250
rs957582
rs3214045
rs9344675
rs11555279
rs2298077
rs3759658
s2992
s243336
s243335
s9352
rs729940
rs9658635

AIG
CIG
G/A
AIG
C/IG
CIT
AIG
AIG
AT
CIT
AIG
CIT
CIT
C/IA
G/IA
CIT
AIG
AIG
C/IG
AIC
CIT
C/IG
G/IA
GIC
GIT
GIC
AT
CIT
GIC
CIT
GIT
AIC
GIT
G/A
AIG
AIG
GIA
CIG
CIT
CIT
CIT
CIT

Promoter
5'UTR
5'UTR

Promoter

Promoter

Promoter
5'UTR

Promoter
5'UTR

CDS
3'UTR
CDS
CDS
Promoter
IVS

Promoter

Promoter

Promoter

Promoter

Promoter

Promoter

CDS

Promoter

Promoter

Promoter

Promoter

Promoter

CDS
Promoter
CDS
Promoter
CDS
Promoter
CDS

Promoter

Promoter
3'UTR

Promoter

Promoter

CDS
CDS
Promoter
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100

100
100

99
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97
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100
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100
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99
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99
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100
100
100
100
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100
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CHN1
CIITA

CKMT1B
CLK1
CLTC

CLTCL1

COL6A3

COX6C

COX7A2

CRAT

CREM

CRHR1
CRTC1

CSF1R

CSK
CSNK1E
CTPS

CTsC

rs7610
rs9658655
rs3732315
rs2071170
s2229317
14774
rs13336804
rs2439
rs12465952
rs3803861
rs3803862
rs5746697
rs735369
rs738904
rs1131296
rs4663722
s2270669
rs35848091
rs36117715
rs6728818
rs1130474
rs4518636
s240423
rs9360898
s2229419
rs17459086
rs10827493
rs17499811
rs16940681
rs3746266
rs36070283
rs2066933
rs2066934
rs10079250
1s2236777
rs12898997
rs1997644
s2897231
rs12729920
rs12573983
rs3758833
rs662983

G/IA
C/IG
AT
C/IG
C/IG
C/IG
CIT
CIT
AIG
G/A
G/A
CIT
C/IG
AIC
G/IA
C/IG
C/IG
GIT
AIG
AIG
AIG
T/IC
CIT
GIT
G/IA
CIG
CIT
AIG
GIC
T/IC
AIG
G/IA
C/IA
AIG
CIT
CIT
GIA
AIG
AIG
AIG
TIC
CIT

3'UTR
CDS
Promoter
Promoter
CDS
CDS
CDS
3'UTR
3'UTR
Promoter
Promoter
CDS
Promoter
3'UTR
CDS
VS
CDS
CDS
CDS
CDS
IVS
5UTR
Promoter
Promoter
3'UTR
CDS
Promoter
Promoter
3'UTR
CDS
CDS
3'UTR
3'UTR
CDS
Promoter
VS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
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100
100

100
97
100

100
100

100
100

100
94
100

100
100

99
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CTSH

CXXC6

CYBA

CYLD
CYP17A1
CYP24A1
CYP27B1
CYP2A13

CYP2B6

CYP2C19

CYpP2C8

CYP2C9
CYP2F1
CYP2J2

rs894785
s2289694
rs2289690
rs4779112
s2289696
s2289695
rs10823229
rs12221107
rs12773594
rs3998860
rs3814177
rs1049255
rs1049254
rs4673
rs7195830
rs17313747
rs743572
1s2762934
rs3782130
rs3745284
rs8192789
rs4802100
rs2054675
rs2279343
rs3211371
rs3211372
rs3211373
rs34284776
1s3745274
rs8192709
rs11568732
rs4986894
rs3814637
rs1058932
rs7909236
rs11572080
rs4918758
None
rs10889162
rs11572182
rs7533359
rs890293

GIT
AIG
CIT
AIG
GIC
AIG
AIG
CIT
AT
CIT
AIG
G/A
G/IA
G/IA
G/IA
AIG
AIG
AIG
C/IG
GIC
CIT
C/IG
CIT
AIG
CIT
G/A
CIT
CIG
GIT
CIT
GIT
CIT
CIT
CIT
GIT
T/IC
CIT

CIT
GIT
CIT
C/IA

VS
VS
VS
VS
VS
VS
CDS
CDS
CDS
CDS
5'UTR
3'UTR
CDS
CDS
3'UTR
Promoter
5UTR
3'UTR
Promoter
3'UTR
CDS
Promoter
Promoter
CDS
CDS
3'UTR
3'UTR
CDS
CDS
CDS
Promoter
Promoter
Promoter
3'UTR
Promoter
CDS
Promoter

Promoter
Promoter
Promoter
Promoter
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98
99
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99
97

97
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99
99
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100

100

100

99
99
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CYP3A43
DBH

DEK

DHCR7
DHCR24
DHX8
DNAJA4
DNMT1

DNMT3A
DNMT3L

DPH3
DUOX1

DUOX2
DUSP1

DUSP26
EFTUD1
EIF4A2

ELL
ENO2

rs1403195
rs5320
rs4531
rs129882
rs1611114
rs1611115
s214575
1s214576
rs4944946
rs3170766
rs2271957
rs8032417
rs16999593
rs2114724
s2228612
rs8111085
rs1550117
rs2838537
rs7354779
None
s1365242
rs16939743
rs12438755
rs16939752
rs1648281
rs269868
rs3763067
rs881152
rs2070996
rs322381
rs881150
rs13184134
rs322382
rs34507926
rs1044115
rs8038367
s2289103
rs16861150
rs2303694
rs710415
s2239164
rs710416

AIG
AIG
GIT
CIT
CIT
CIT
AIG
AIG
AIG
AIC
CIT
AIG
CIT
CIT
T/IC
T/IC
G/IA
GIT
CIT

AIC
CIT
GIT
CIT
AIG
CIT
G/A
G/A
G/A
G/IA
TIA
AIG
CIT
CIG
CIT
AT
CIT
AIG
CIT
G/IA
GIT
C/IA

Promoter
CDS
CDS

3'UTR

Promoter

Promoter

Promoter

Promoter

5'UTR

Promoter

VS
VS
CDS
IVS
CDS
CDS

Promoter

Promoter
CDS

Promoter
CDS

3'UTR
CDS

Promoter
CDS

Promoter

Promoter

Promoter

Promoter

Promoter

Promoter

Promoter

VS
5'UTR
VS

Promoter

Promoter
CDS

Promoter

5'UTR

Promoter
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100

82
100
78
100

99
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100

100

94
99
92
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99
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ENTPDS5

EPHA2
EPHX1

EPS15

ERBB4

ERG

ETV1

ETV3

EVIl

EXT1

EXT2

F2R

FAM123B

FANCA

FANCD2

FANCE

FANCF

FANCL

rs13743
rs3815331
rs7145427
rs7147063
None
1s2234922
rs3753658
rs1051740
None
None
rs7355673
rs2836442
rs17285245
s2836444
rs2073533
rs9639168
rs1467661
rs6427353
rs7633965
rs10936575
rs11721038
s6469721
rs3814767
rs3923808
rs27134
rs32934
rs34677493
rs1800282
rs9282681
rs2239359
1s2272125
rs781871
rs3864017
rs35782247
rs7647987
rs9845756
None
rs6907678
rs3740614
rs4442551
rs7112345
None

AIT
CIT
AIC
CIT

AIG

GIT
CIT

CIT
G/A
CIT
CIT
G/IA
CIT
C/IG
AIG
C/IA
CIT
CIT
C/IG
G/IA
G/IA
G/IA
CIT
C/IA
TIA
T/IC
CIT
C/IA
TIA
TIC
GIT
AIG
CIG

CIT
CIT
AIG
AIG

3'UTR
Promoter
Promoter
VS

CDS

Promoter
CDS

Promoter
Promoter
Promoter
Promoter
IVS
CDS
Promoter
Promoter
VS
VS
IVS
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
CDS
CDS
CDS
IVS
Promoter
CDS
CDS
3'UTR
Promoter
Promoter
Promoter
Promoter
Promoter

zZ < <<

22 2

XX <XKZ2Z2Z2<KXK2Z2Z2Z2Z2Z2Z2Z2<Z2Z2<XK<X<X2Z2<X<x2Z2<"

< < <<

100
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97
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99
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0.25
0.24
0.18

0.24
0.22
0.17

0.13
0.43
0.23

0.08
0.43
0.84

0.12
0.99
0.61

0.31
0.24
0.95

0.82
0.33
0.66



FASTK
FBN1

FBN2

FCRL4
FDXR
FES
FEV
FGFR10P

FH
FIP1L1

FLCN

FLI1
FLT3LG
FMO3

FNBP1
FOLH1
FOSB

FOSL2
FRZB
FSD2

FST

FSTL3

rs6735296
rs3732136
rs2288648
rs6493334
rs140598
rs32209
rs154001
s2291628
rs849827
rs690514
rs4702
rs2301296
1s239936
rs17856382
rs7530270
rs931181
rs931182
rs11133267
rs17082659
rs1736208
rs1736209
rs3744124
None
rs1042122
rs12404183
rs1736557
rs2266782
rs28363515
rs1736560
rs1023000
None
None
rs12373539
rs28381235
rs7254815
rs11680860
rs925255
rs12469777
None
rs722910
rs1423560
rs2301741

AIT
CIT
AIG
AT
GIC
CIT
CIT
AIG
AIC
TIC
AIG
GIT
G/A
GIT
AIC
CIT
CIT
CIT
AIG
G/A
CIG
T/IC

CIT
CIT
AIG
AIG
CIT
GIC
CIT

AIG
AIG
CIG

G/A
AIG

CIT

TIA
GIT

CIT

Promoter
VS
CDS
Promoter
CDS
CDS
CDS
CDS
3'UTR
CDS
Promoter
3'UTR
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
5'UTR
CDS
Promoter
Promoter
CDS
CDS
Promoter
Promoter
CDS

Promoter
Promoter
Promoter

Promoter
Promoter

Promoter

3'UTR
Promoter
Promoter
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FUS
FZD5
FZD6
FzD7
FzD9
GAS6
GAS7
GCAT

GCG
GDF15

GEM

GGH

GNB2
GNB2L1

GOLGAS5

GOPC

GPC3
GPHN

GPR39
GPX1

GPX3

rs3764326
rs35994626
rs3808553
rs34908164
rs1178947
rs7320583
rs8191974
rs9577924
None
rs17208387
rs13911
rs13001107
rs8101804
rs1059369
rs1227733
rs1054564
rs2170363
rs2250208
rs11545077
rs11545078
rs2305558
rs1800909
rs3758147
rs3758149
rs719235
rs11545076
rs2736681
rs13270305
None
rs1279736
rs3756585
rs3759719
rs17128572
rs3752848
rs3752847
s2267531
rs928553
rs7160519
152241764
rs1800668
rs1050450
rs8177404

CIT
AIG
GIT
AIG
G/A
CIT
AIG
CIT

AIG
AIG
C/IG
CIT
TIA
G/IA
C/IG
C/IG
CIT
AIG
CIT
AIG
G/IA
G/IA
G/IA
C/IA
C/IA
C/IA
CIT

C/IA
GIT
G/IA
CIG
G/A
C/IA
CIG
GIA
CIT
G/IA
CIT
G/IA
CIT

Promoter
CDS
CDS
CDS

3'UTR
VS
Promoter
5'UTR
5'UTR
3'UTR

Promoter

Promoter
CDS

3'UTR

3'UTR
CDS

5'UTR
VS
CDS
IVS
CDS

Promoter

Promoter

Promoter

5'UTR

Promoter
CDS

Promoter

Promoter

Promoter
CDS

5'UTR
5'UTR

Promoter

5'UTR

Promoter
CDS

5'UTR
CDS
Promoter
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GPX4
GPX7
GSK3A
GSPT1

GSTAL

GSTA2

GSTM3

GSTM4

GSTO2

GSTT2
GTFR2I
GUSB
H2AFZ
HADHA

HAGH
HDHD1
HEI10

HIP1

rs11548
s1946234
rs1946235
rs1946236
rs8177409
rs8177412
rs8103188
rs6588431
rs3810149
rs2075151
rs434762
rs3756985
rs1052004
rs1052027
rs3957357
rs699336
rs2180314
rs4715316
rs6577
rs4715317
rs4970777
rs7483
rs1332018
rs638007
rs641592
rs1010167
rs156697
s2297235
rs157077
rs641071
None
rs1057896
rs9530
rs17029673
rs13016300
rs35615763
rs104843
rs12689910
rs1132644
rs7155699
rs4385415
rs4385416

CIT
AIC
C/IA
AT
TIA
CIT
AIG
CIT
CIG
C/IA
G/A
AIG
G/A
G/IA
AIG
TIA
C/IG
CIT
TIG
GIT
CIT
AIG
GIT
AT
CIT
GIC
CIT
AIG
TIC
AlC

GIT
CIT
CIT
CIG
CIG
C/IA
CIT
AIC
AIC
AIG
AIG

3'UTR
Promoter
Promoter
Promoter
Promoter
5'UTR
Promoter
Promoter
Promoter
5'UTR
VS
Promoter
3'UTR
3'UTR
Promoter
3'UTR
CDS
Promoter
CDS
Promoter
Promoter
CDS
5UTR
Promoter
Promoter
5'UTR
CDS
5'UTR
VS
Promoter
CDS
CDS
Promoter
Promoter
Promoter
IVS
CDS
5'UTR
5'UTR
Promoter
Promoter
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0.17
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0.48
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0.85
0.10

0.06
0.12



HLA-B
HLA-C

HLA-G

HLXB9
HMGA2
HMGN?2
HMMR

HOXA11
HOXA13

rs17413671
rs1130838
rs9357121
rs2074488
rs7767581
rs1049709
rs1050276
rs1059539
rs1065711
rs1131103
rs13191343
rs2074489
1s2308574
s2844622
rs3176007
1s9264674
rs9366775
rs13207315
rs2395471
152249742
rs1049853
rs11547357
rs16895968
rs17875394
rs17875395
rs2735022
s1624337
s1632944
rs1632946
rs1736932
rs17875389
rs17875397
rs1736936
rs10262191
rs6581658
rs2494391
s299290
rs2303076
rs2230363
rs2303078
rs17437495
rs3807598

T/IC
TIC
GIT
TIG
CIG
T/IC
T/IC
G/A
G/IA
TIC
CIT
TIC
G/A
G/IA
G/IA
C/IG
AIG
CIT
AIG
CIT
CIT
GIT
G/IA
AIG
AIG
G/A
G/A
G/A
TIC
GIC
AIG
CIT
CIT
AIC
AIG
AIG
CIT
G/IA
AIC
AIG
CIT
CIG

CDS
CDS
5'UTR
Promoter
5'UTR
CDS
CDS
CDS
CDS
CDS
Promoter
Promoter
CDS
Promoter
3'UTR
5'UTR
5'UTR
Promoter
Promoter
Promoter
3'UTR
CDS
CDS
IVS
IVS
VS
VS
VS
VS
IVS
Promoter
5'UTR
Promoter
Promoter
Promoter
Promoter
CDS
5'UTR
CDS
CDS
Promoter
Promoter
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98
99
100
98
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HOXA9

HOXC11
HOXC13

HOXD13
HPRT1
HRB
HSD11B1

HSD3B1
HSD3B2

HSP90AA1

HSPA4
HSPAS5

HSPAS8

HSPH1

HYAL1

HYOU1

IDUA

IFITM1
IGF2R

IL12B

rs7810502
rs3801776
rs12427129
rs17105382
1s2366148
rs3754983
rs847198
rs6634990
None
rs846908
rs701950
rs1047303
rs4659174
rs4659175
rs8005905
rs17523505
rs3088225
rs17840761
rs391957
rs1136141
152276074
1s2276075
1s2276077
12236659
rs2280059
rs972370
rs12488302
rs28365992
rs11217133
rs17552226
rs34713263
rs3796622
rs6831280
s2276905
rs3755955
rs11246062
rs629849
rs1805075
rs8191692
rs8191754
rs2282137
s3212220

G/IA
AIG
CIT
AIG
AIG
G/IA
AIG
GIT

AIG
AIG
AIC
AIG
CIT
AT
GIT
AIG
G/A
CIT
G/A
CIG
AIG
CIT
AIG
AIG
AIG
C/IA
AIG
G/A
GIC
G/IA
CIT
AIG
CIT
CIT
CIG
AIG
AIG
CIT
CIG
AIG
C/IA

3'UTR

Promoter
CDS

3'UTR
Promoter
Promoter
Promoter
Promoter

Promoter
Promoter
CDS
Promoter
Promoter
CDS
VS
Promoter
Promoter
Promoter
5'UTR
5'UTR
5UTR
5UTR
Promoter
5'UTR
Promoter
5'UTR
5'UTR
Promoter
5'UTR
Promoter
IVS
CDS
5'UTR
CDS
Promoter
CDS
CDS
5'UTR
CDS
VS
VS
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100
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0.23

0.54

0.82

0.16

0.13

0.30
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IL13

IL16

IL21R

IL5
ILK

INDO
IRF3
IRF4
ITK
JAK1
JAK2

JARID1A

JUND

KCNAS5

KIAA1024
KIAA1618

KIAA1920
KLHL25

rs1800925
rs20541
rs2069739
rs8028364
rs1131445
rs8034928
rs4778889
rs7182786
rs7183560
rs11072996
rs11637642
rs12907134
rs17337055
rs4778888
rs8040800
rs954443
rs3848180
rs961914
rs2189521
rs2214537
rs2069808
rs11606458
rs12420389
rs4758438
rs10089084
rs7251
rs1131442
1s2229735
rs1981066
152274472
rs7034753
rs11062385
1s7247222
rs7249
rs7247767
rs3741930
s2284136
rs7180422
rs17857135
rs9913317
rs3803398
rs2455561

CIT
CIT
AIG
C/IG
CIT
CIT
CIT
AIG
CIT
CIT
CIT
AIG
CIT
AIG
AT
AIG
GIT
CIT
AIG
C/IG
AT
AIG
CIT
CIT
CIG
GIC
AIG
CIT
CIG
G/IA
G/IA
G/A
AlC
G/A
AIG
CIT
CIT
CIG
CIT
CIT
AIG
GIT

Promoter
CDS
Promoter
Promoter
VS
VS
VS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
IVS
5'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
3'UTR
3'UTR
IVS
5'UTR
IVS
CDS
Promoter
3'UTR
Promoter
5'UTR
Promoter
IVS
CDS
CDS
VS
VS
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100
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97
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96
99
100
100
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100
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99
100

99
100
99
100
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94
100

0.08
0.02

0.06
0.03

0.77
0.51

0.32

0.65



KLK10

KRT2

KRTAP10-4

KTN1

LAF4
LAMB1

LAMP2

LCP1

LCT

LDHA

LHFP

LIPJ
LITAF

LMO1

rs10413539
rs3760738
rs3745535
rs2075690
1s2569454
s7259651
rs17117549
rs10876315
rs4258426
rs2634041
rs233283
rs425667
rs460166
s382478
s233280
rs458762
rs10146870
rs12589867
rs1047265
rs7561
rs2070917
rs20556
rs6965420
rs4730283
rs42889
rs2296118
rs3759483
rs3759486
rs1042712
s2322659
rs4757650
rs7128549
rs7129689
rs912046
rs3764071
rs17109503
rs17523609
rs17523623
rs12923640
rs6498222
14280262
rs2071458

AIG
G/A
AIC
G/IA
CIT
AIG
G/IA
AIG
CIT
CIT
CIT
CIT
G/A
C/IG
AIG
AIG
C/IG
GIT
TIC
C/IA
G/A
AIG
GIT
AIG
C/IA
AIG
CIG
CIG
CIG
CIT
CIT
CIG
CIT
CIT
GIT
CIG
GIA
G/IC
AIG
CIT
AIG
GIT

Promoter
Promoter
CDS
CDS
5'UTR
5'UTR
Promoter
Promoter
Promoter
CDS
VS
VS
VS
IVS
Promoter
Promoter
Promoter
Promoter
CDS
3'UTR
5'UTR
IVS
Promoter
CDS
3'UTR
5'UTR
Promoter
Promoter
3'UTR
CDS
Promoter
Promoter
Promoter
5'UTR
Promoter
VS
Promoter
Promoter
Promoter
VS
CDS
5'UTR
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100
99
99

86
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LMO2

LOX
LPP

LRPAP1

LTF

LYN

LZTR1

M6PR

MAF

MALT1
MAP2K2
MAP2K4

MAP3K8

MAPK13
MAPRE1

MAS1
MCC
MDS1

rs3740616
rs2273799
rs1800449
rs1842306
rs3732911
rs35417432
rs1741542
rs10012014
rs6789
rs1800493
rs4637321
rs1126477
rs1126478
rs2073495
rs1050855
rs1450741
rs2271400
rs13056784
rs178278
rs6005114
rs1558525
rs10842598
rs4140911
rs987917
rs2288065
rs2288066
rs12458537
s6629
rs3809728
rs2190853
rs3826392
rs9338188
rs306587
rs3751450
rs7475723
rs8176945
52071863
rs404543
rs393250
15220723
None
rs1299563

AIT
CIT
AIG
AIG
AIC
CIT
G/IA
GIC
G/IA
TIC
AIG
AIG
AIG
C/IG
G/IA
CIT
AIG
AT
AIC
AIC
AIG
AIC
AIG
AIC
AIG
C/IA
GIT
G/A
T/IA
CIG
AlC
GIC
CIG
AIG
GIT
GIT
GIA
AIT
AIG
CIT

AIG

VS
5'UTR
Promoter
Promoter
VS
CDS
Promoter
Promoter
3'UTR
CDS
Promoter
CDS
CDS
CDS
5UTR
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
IVS
Promoter
Promoter
5'UTR
Promoter
3'UTR
Promoter
Promoter
Promoter
Promoter
5'UTR
5'UTR
Promoter
Promoter
3'UTR
Promoter
Promoter
Promoter

5'UTR
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94
100

100

100

93
92

99
97

100

99
90

98

93
100

100

89
88

100
98

100

99
87

100

0.45
0.20

0.00

0.45
0.19

0.00

0.75
0.00

0.65

0.39

0.67



MEN1

MEP1A

MGST1

MICAL2

MIF

MKL1

MLF1

MLL

MLLT1

MLLT10

MLLT11

MLLT4

MMP14

MMP15

MMP16

1s7622799
s2959656
rs2071313
rs509606
rs679946
rs2297019
rs9472860
rs11875
rs1042669
rs4149187
rs6488841
rs9332876
rs2270515
rs10437582
1s2306727
rs36086171
rs4822444
rs4822445
rs4822446
rs4822447
rs4822448
1s755622
rs4822443
rs4140512
rs133050
rs3817373
rs15967
rs17629834
rs9332838
None
rs12251016
rs3738481
rs17838186
None
rs743257
rs1004030
rs1003349
152241774
rs3743563
rs13256784
s2664347
s2616490

AIG
TIC
G/A
GIC
AT
CIT
CIT
AIG
GIT
GIC
CIT
GIC
AIG
AIG
AIG
AIG
C/IG
G/IA
G/A
G/A
GIT
GIC
AIG
G/IA
AIG
TIA
GIT
GIT
C/IG

AT
AIG
GIC

CIT
CIT
GIT
AIG
AIG
CIG
AT

AIG

CDS
Promoter
Promoter

VS
VS

CDS

Promoter
VS
3'UTR
Promoter
Promoter
VS
CDS
IVS

CDS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter

3'UTR
Promoter
Promoter
Promoter
5'UTR
VS

CDS

CDS
Promoter

VS
Promoter
3'UTR
Promoter
Promoter
IVS

CDS
Promoter

3'UTR
IVS

<XZ<KZ<KZ2<KZ2Z2Z2zZ2zZ2Z2Z2<K<K<KZ2zZ2zzZ2zZzLX|K<Kzzz2zz2<

zZ <<

Z2 <K <KzZ2z<<zZzzZzZz

100
100

100
99



MMP17
MMP21

MMP25

MMP26

MMP8

MNDA

MPL
MPO

MTHFR

MTRR

MYBL1
MYBL2

MYCN
MYH11

MYH9

MYLK

s7828497
rs28907872
rs35466884
rs11244640
rs34811493
rs10901425
None
rs2499953
rs35308160
rs35866072
rs1940475
rs16841138
s2276403
rs710252
152243827
rs2333227
s2856857
rs7208693
rs1801133
1s2274976
rs1801131
rs3737964
rs10380
rs162036
rs16879334
rs2287780
rs2303080
rs2966952
rs1801394
rs1392150
rs2070235
rs619289
1s9653226
rs16967494
rs215569
rs8138710
s2269529
rs3796164
rs9840993
rs2700408
rs28497577
rs34542174

GIT
C/IA
AIG
GIT
C/IG
AIG

AIG
AT
AIC
CIT
CIT
CIT
AIG
GIT
CIT
G/IA
AIC
CIT
AIG
TIG
G/IA
CIT
AIG
CIG
CIT
AT
CIT
AIG
G/IA
AIG
CIT
CIT
CIT
CIG
G/A
CIT
AIG
AIG
AIG
GIT
AIG

Promoter
Promoter
CDS
Promoter
CDS
CDS
CDS
Promoter
CDS
CDS
Promoter
CDS
Promoter
Promoter
Promoter
IVS
CDS
CDS
CDS
CDS
IVS
CDS
CDS
CDS
CDS
CDS
Promoter
CDS
Promoter
CDS
Promoter
Promoter
CDS
Promoter
Promoter
CDS
CDS
CDS
5'UTR
CDS
CDS
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100
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100
97
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NACA
NARG1

NAT6
NCOA2

NFATC2
NFKB2
NID1

NIN

NINJ1
NMBR

NME3

NMNAT3
NNMT
NOS3
NOX1

NOX4

NPM1

NPPA
NPY

NQO1

NR1D1
NR1H3
NR1I2

NR2F6
NRAS

rs3732487
rs3214051
rs34934709
rs3749516
1s2269432
rs6991199
rs2228591
rs4811191
rs11574848
rs2071527
rs2071528
rs10733133
rs2071529
rs3213190
rs34406281
rs2073347
s2236316
rs2275848
rs3811088
rs7453944
1s2269123
rs1076695
rs10935337
rs11214936
rs1799983
rs4827881
rs5921682
rs3017887
s2289123
rs1059511
rs5063
rs16147
rs1800566
rs689455
rs689456
rs4986998
rs939347
rs12221497
rs3814056
1s2276706
None
1s2273267

AIC
CIT
AIG
AIG
AT
AIG
C/IG
AIG
CIG
AIG
G/A
CIT
GIT
AIG
CIT
CIT
C/IG
GIT
AIG
GIT
CIT
C/IG
CIT
GIT
GIT
AIC
AIG
AlC
C/IA
AIG
AIG
AIG
CIT
AIC
AIG
CIT
AIG
AIG
GIT
G/IA

TIA

CDS
Promoter
Promoter

5'UTR
VS
Promoter

CDS
Promoter

CDS
Promoter
Promoter

CDS

CDS

CDS

CDS

CDS

CDS

CDS
Promoter

CDS
Promoter
Promoter

IVS
Promoter

CDS
Promoter
Promoter
Promoter

VS
3'UTR

CDS
Promoter

CDS
Promoter
Promoter

CDS

5'UTR
Promoter
Promoter
IVS

3'UTR
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NTRK1
NTRK3

NUMA1

rs8453

rs9724615
rs1007211
rs1863494
rs4887400
rs7161806
rs8035178
rs3784429
rs1369430
rs17755433
rs3784433
rs16941206
rs1435397
rs11630902
rs7170215
rs1107292
rs7168277
rs12595373
rs12595249
rs6496455

s922232
rs2117655
rs12438418
rs3784419
rs3903308
rs17755717
rs12592807
rs2303464
rs16940994
rs16941424
rs17831280
rs3784421
rs4887212
rs7176520
rs6496453
rs11073752
rs8032073
rs3750913
rs34311364

rs949323

rs949324
rs1573502

C/IA
CIT
AIG
AT
AIC
AIG
C/IG
AIG
CIT
CIT
GIT
AIG
AIG
GIT
AT
C/IG
C/IG
C/IG
C/IG
AIG
AT
GIT
AIG
AIG
CIT
AIG
CIT
AIG
AIG
CIT
CIT
GIT
CIT
CIT
AIG
CIT
GIA
G/IC
AIC
AIC
CIG
AIG

3'UTR
Promoter

CDS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
CDS
CDS

3'UTR

3'UTR
VS

KZZZZZZZ<X < << <LK <ZXZ

100

100
80
100
99
100
100
97
99
100
91
99
100
80
100
99
100
100
100
100
100
100
100
99
99
100
100
100
100

100

100
85
100
100
100
100
98
100
100
91
99
100
82
100
99
100
100
100
100
100
99
100
100
100
100
100
100
100

0.25

0.26



NUP214
NUP98
NUT

OMD

OSM
PA2G4
PABPC1
PATZ1
PAX3

PAXS5
PAX7

pPC

PCK2
PCM1

PCSK7

PCTK2
PCTK3

PDEA4DIP

rs103612
None
rs2279683
1s2279685
rs8031404
1s2516568
rs34059114
rs34069871
rs34413259
rs5763919
rs773121
rs16898715
1s2240424
rs28945085
rs3731858
rs3758180
s2255640
15766324
rs3741194
rs4982856
rs370429
rs7814692
rs1847154
rs445422
rs208753
rs916550
rs17635381
s478420
rs17691523
rs34932823
rs35789133
rs36113670
rs473131
rs582179
rs11537648
rs11240500
rs12037058
rs4623769
157529442
s2442640
rs4649499
rs1698683

CIT

AIC
AIG
AIC
AT
C/IG
CIT
CIT
AIG
G/A
AIG
GIT
C/IG
C/IG
CIT
AIG
CIT
TIC
CIT
T/IC
G/IA
G/IA
CIT
AIG
AIG
GIT
AIG
CIG
GIT
CIT
GIT
AIG
AIG
AT
CIG
CIG
AIG
AIG
CIT
G/IA
G/IA

CDS
CDS
CDS
Promoter
Promoter
CDS
CDS
CDS
CDS
5'UTR
Promoter
CDS
Promoter
3'UTR
Promoter
5'UTR
Promoter
CDS
Promoter
CDS
Promoter
Promoter
IVS
CDS
VS
CDS
IVS
Promoter
CDS
CDS
CDS
CDS
Promoter
5'UTR
Promoter
Promoter
CDS
IVS
IVS
IVS
CDS

P4

ZZZ<AXKZZZKZL<LKK<K<KLKZZZZZZZZ<K<KZ<LK<K<K<ZZ<<<=<<<<

97
99
100
98

100
100

100
100

99
99
100
94

100
100

100
100
85
100

100

0.50
0.77
0.25

0.29

0.48

0.56

0.56
0.75
0.34

0.59
0.89
0.80

0.13

0.60

0.40

0.67
0.67
0.82

0.32
0.46
0.15

0.56

0.30

0.89

0.39
0.43
0.98

0.30
0.52
0.32

0.23

0.30

0.95

0.91
0.41
0.96



PDGFRB

PEA15
PENK

PER1
PICALM
PIK3CG

PIM1

PIT1

PLAG1

PLAT

PLK2

PNPO
PON1

POR

POU2AF1

PPIA

PPID

rs1629011
rs1698681
rs1698709
rs1778111
s2596268
rs1324348
rs1324349
rs2798892
1s2229562
s2302273
rs680083
rs2609998
rs1975285
rs2518023
rs34275201
rs694353
rs10898433
rs4730204
1s262936
rs10511134
rs6474051
rs35883156
None
rs15915
rs15009
rs702720
rs2325751
rs13306698
rs854571
rs854573
s662
rs705380
rs705379
rs3823884
rs1057868
rs4938510
rs3802843
rs4720485
rs6850
rs17843877
rs2230222
rs8396

CIT
TIC
G/A
G/A
AT
C/IA
CIG
C/IA
G/IA
AIG
AIG
G/A
C/IG
C/IA
AIC
C/IA
GIT
CIT
CIG
AT
CIT
GIT

G/IA
CIG
AIG
AIC
AIG
CIT
CIT
T/IC
CIG
G/IA
C/IA
CIT
AIC
GIA
AIT
AIG
AIG
AT
AIG

CDS
CDS
VS
CDS
Promoter
Promoter
Promoter
Promoter
3'UTR
5'UTR
VS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
VS
CDS
3'UTR
3'UTR
Promoter
Promoter
CDS
Promoter
Promoter
CDS
Promoter
Promoter
5'UTR
CDS
Promoter
Promoter
Promoter
5'UTR
Promoter
CDS
3'UTR

X Z2zZ2zZ2<K<KZ2<KZ2<K2Z2<LK<KzZ2zzz<<2z2z2zz2z2

<X <X <KXKZ2<XKZ2Z2Z2zZ2zZ2zZ2zZ2Z2<<X<<X<<X<<K2Z2

100

100
99

100

100
100



PPIH
PPP2R5A

PRCC
PRDM16
PRDX2

PRDX4

PRG4
PRL
PRMT1
PRODH

PRSS15
PSIP1
PSMA1
PTGIS
PTPRN

RABSA

RALBP1

RANBP17
RAP1A

RAP1GDS1
RARG
RASGRF1

rs2070629
rs12145700
rs968531
rs351413
rs17042034
1s2236597
rs11264542
None
rs8104763
rs8107906
rs475171
rs3795220
rs525497
1s2273779
rs849877
rs975484
rs9604911
rs4819756
rs2008720
None
rs2277191
rs1403247
rs5582
rs35314717
rs7591986
rs35094497
rs6803052
rs1133328
rs17181400
rs1813100
rs1049553
rs2277709
rs7722978
rs1359414
rs563083
rs501110
rs7487904
rs11635204
rs7166032
rs7166598
rs2304991
rs16970460

AIG
CIT
G/A
G/A
GIT
CIT
CIT
AIG
CIT
G/A
AIG
C/IG
AIG
AIG
C/IG
GIT
AIG
TIG

G/A
GIT
G/IA
AIC
AIC
GIC
CIT
AlC
CIG
G/IA
CIT
CIT
AT
CIT
CIT
CIG
GIC
CIG
AIG
CIT
CIT
GIT

5'UTR
Promoter
Promoter
Promoter
5'UTR
Promoter
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
CDS
Promoter
Promoter
Promoter
CDS
CDS
Promoter
5UTR
5UTR
CDS
VS
5'UTR
Promoter
Promoter
IVS
IVS
Promoter
Promoter
Promoter
Promoter
3'UTR
Promoter
5'UTR
IVS
IVS
VS
VS
VS

< <KzZ2zZ2zZ2<2Z

Zz<<=<<=<=<2z22Z22Z"

KX <KXZ<<K << < <2Z<<2Z22<<2<2Z

100
100

98
99
100
87
99
99

100
99
100
100
99

100
100

96
97
100
79
100
99

100
100
100
100
97



RBBP4
RBM15

rs2016133
rs11632649
rs12101606
rs4778603
rs2304993
rs12443101
rs3825929
rs3816282
rs11629560
rs930538
rs13379704
rs11629697
rs12911829
rs3743195
rs4778861
1s2044227
rs12903619
rs7183818
rs12440502
rs12900613
rs12914792
rs16970374
rs16970495
rs2304992
rs6495361
rs7169735
rs7174399
rs7183127
rs8030257
rs987057
rs2230518
rs744060
rs8025226
rs997285
rs4238514
rs12148343
rs17245773
rs8039661
15704874
rs3806456
rs12022711
rs2030013

GIT
AIG
AIG
AT
CIT
AIC
AT
CIT
CIT
AIG
TIC
AIG
CIT
AIG
CIT
C/IG
CIT
CIT
GIT
C/IG
CIT
AIG
AIG
AIG
AIC
CIT
AIG
AIG
G/IA
AIG
CIT
AIG
CIT
C/IA
G/A
CIT
AIG
CIT
GIT
C/IA
CIT
CIG

VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
VS
IVS
IVS
VS
VS
VS
VS
IVS
IVS
IVS
IVS
VS
Promoter
VS
VS
IVS
IVS
IVS
IVS
IVS
IVS
VS
VS
VS
IVS
IVS
Promoter
Promoter
Promoter
Promoter

KXZZZZZZZZZ<< << << <LK

100
100
100
100
100
100
100
100
92

99

100
100
92

100
100

100
85
99
96

100

100
99

100
96
88
97

100

100

90
99

100
100
99
100
100
100
100
100
91
99
100
100
95
99
100

100
94
100
90
100
100
97
100
97
87
99
100
100

97
100

0.31
0.28

0.28
0.26

0.64
0.92

0.45

0.21



RECQL4

RELB
RET
RFC2
RGS19

RHOD
RHOH

ROS1

RPN1
RPN2
RRM1

RRM2
RUNX1
RUVBL1
S100A8
S100A9
S100G
SAT2
SBDS

SELENBP1
SEMA3C

SEPP1

SEPT6

rs4244613
rs35842750
rs34300722
rs1799939
rs3135712
rs6011280
rs8121509
rs6010716
None
rs13142049
rs1996555
s2276894
rs3796523
rs1053504
s2245466
rs529038
rs619203
rs529156
rs1998206
s2243380
rs35841892
None
rs28372682
rs11030918
rs1465952
s1662162
None
rs743289
rs1057156
rs11205281
rs11205276
rs5980310
rs13894
rs4718438
rs3204901
rs3811408
rs1527482
rs2057880
rs7579
rs28919882
rs4825664
rs17261138

G/IA
TIC
AT
AIG
AIG
C/IA
CIT
AIC

CIT
AIG
C/IG
C/IG
AIG
C/IG
TIC
GIC
TIG
AIC
AIG
AIG

CIT
CIT
TIC
AIG

C/IA
CIT
CIT
CIG
CIT
CIT
CIG
G/A
CIT
AIG
AIC
AIG
CIT
AIG
AIC

Promoter
CDS
Promoter
CDS
3'UTR
3'UTR
IVS
Promoter
5'UTR
Promoter
5'UTR
Promoter
5UTR
5UTR
CDS
CDS
CDS
CDS
CDS
CDS
CDS
Promoter
Promoter
Promoter
VS
3'UTR
Promoter
Promoter
Promoter
CDS
Promoter
3'UTR
Promoter
CDS
Promoter
IVS
Promoter
Promoter
5'UTR

z2zz<zzzZz

K< <ZZ2Z22Z22Z2<<<<

<< =<z

KZ <K<K <K <ZZ<K<<<=<2Z

100
100

85
99
99
99
99

98

99

99

95

100
95

99
99
100

88
99
99
100
99

98

99

100

93



SERPINH1

SFPQ
SFRP4

SGK
SH3GL1
SHB
SHMT1
SIAH2
SKIl
SKIL
SLC1A4

SLC16A1
SLC18A1

SLC20A1
SLC28A1

SMAD1
SMAD3

SMO
SMPD1

$655602

rs667531
rs3768339
rs3807612
rs1802073
rs1802074

None
None

s2281784
r1s2273026
rs2018246
rs2230008
rs3772172

rs759458
rs7605452
rs7605525
rs1049434
rs1390938
s2270637
rs1390939
1s2270641
rs7836907
rs17515708
rs11073802
rs11853372
rs11856397
152242047
157162722
s2290269
rs7166433
rs12437553
rs11073820
rs11634491
rs12914991
rs12915914
rs4980348
rs6537355
rs3809572
rs35874463
rs2075780
rs1542705
rs1050228

AIG
C/IG
CIT
AIG
TIG
T/IC

AIG
G/A
AIG
AT
AIG
G/IA
AIC
AIG
AT
AIG
C/IG
CIT
GIT
AT
G/IA
AIC
GIT
CIT
TIC
AT
G/A
GIT
G/IA
TIA
G/IA
AIG
G/A
AT
AIG
AIG
AIG
CIT

G/IA
CIT

Promoter
Promoter
3'UTR
Promoter
CDS
CDS

3'UTR
VS
Promoter
3'UTR
5'UTR
CDS
IVS
Promoter
CDS
CDS
CDS
5UTR
CDS
Promoter
Promoter
IVS
IVS
VS
CDS
VS
VS
IVS
IVS
IVS
IVS
VS
VS
VS
Promoter
Promoter
Promoter
3'UTR
Promoter
CDS

z2zZ2<zZ2<x<

Z2Z2<XKZ2<XK<XK2Z2222222222222Z2<X<X<XZ2zZ2<K<K<KzZ2zZ2z<x2<x2<<

100

100
100

100

100
100

100

100

100

100
100

100
99

100

0.10
0.20
0.29

0.10
021
0.25

0.04
0.27

0.88

0.62

0.12

0.94

0.05

0.33

0.14

0.39

0.03



SMYD3

SNRPB2

SOCs1

SOCS3
SOD1
SOD2

SOX17
SPECC1
SPINK5

SPINT2

SPRY?2

SRD5A1
SRPX
SS18
SS18L1
SST

ST20
STAT2

STATSB
STC1
STIL

SULT1Al

rs1050239
rs6673291
rs8025
rs6702358
rs2073055
rs3761298
rs7187133
rs33977706
rs35053580
s243330
rs8064821
rs17881274
rs5746090
rs5746091
rs5746092
rs12234941
rs11868429
rs2303070
rs3756688
rs6892205
rs2303063
rs17775319
rs17526161
rs7253245
rs700397
rs11911
None
rs35318931
rs994729
rs3746651
rs4988514
rs7624906
rs12439318
rs11575217
rs11575229
rs2066807
rs4996382
rs4029774
s2936
rs3125630
rs3125632
rs1042157

AIG
AIG
G/A
C/IA
AIC
CIT
CIT
C/IA
G/IA
AIG
C/IA
CIT
G/A
G/IA
C/IG
GIT
CIT
AIC
CIT
AIG
AIG
AIG
G/IA
GIT
AlC
GIT

CIT
AIG
CIT
CIT
CIT
GIC
GIT
AIG
CIG
AIG
G/IA
AIG
AIG
AIG
CIT

CDS
Promoter
3'UTR
VS
5'UTR
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
5UTR
Promoter
VS
CDS
Promoter
CDS
CDS
CDS
Promoter
Promoter
3'UTR
3'UTR
CDS
Promoter
5'UTR
3'UTR
Promoter
IVS
Promoter
VS
CDS
Promoter
Promoter
3'UTR
CDS
Promoter
3'UTR

X< Z2<XKZ2Z2Z2Z2<XK<XK<XK<KXK2Z2zZ2Z2<K2Z2<K222<Xx<x22<x<

KZZ<Z<K<<<Z2<=<2Z<<

99
100

88
99

94

100

96
100
100

100
100

100
100

100
99
100

100
100

84
98

94

100

97
100
100

100
100

100
100

0.75
0.43

0.55
0.70

0.87
0.15

0.50
0.74

0.57
0.16



SULT2A1
SUV39H2
Suz12
TAF1

TAF15
TAL2
TBL3

TBRG4

TCEA1
TCF1
TCF3

TCF12

TCL1A

TCL6

TEC

TFAP2C
TFEB
TFG

rs13331376
rs13331487
rs9922110
s6839
rs1126447
rs1690405
rs2077412
rs35728980
rs750155
rs9282861
1s2932766
rs2400103
rs17339444
rs5981105
rs7055342
rs28382158
rs4251704
rs10978182
rs17605
rs2230086
rs8055439
s2289373
rs2304693
rs4553
rs9298497
rs1169288
rs1052692
rs7164742
rs3803455
rs3803456
rs17093294
rs1743511
1s2249778
rs1743490
rs2518095
rs8015466
rs10433686
rs925288
rs3792618
rs3827102
rs1015150
rs1059363

AIG
AIG
GIC
TIC
TIC
GIC
T/IC
TIG
CIT
TIC
TIG
AT
AT
GIT
AIC
C/IG
CIT
G/A
CIT
AIG
CIT
AIC
AIG
CIT
GIT
C/IA
TIC
CIT
CIT
AIG
CIT
GIT
AIG
CIT
AIG
AlC
GIC
AIG
AIT
GIT
CIT
CIG

Promoter
Promoter
VS
3'UTR
VS
5'UTR
IVS
CDS
5'UTR
CDS
Promoter
Promoter
CDS
Promoter
Promoter
CDS
Promoter
Promoter
CDS
CDS
Promoter
3'UTR
CDS
3'UTR
Promoter
CDS
CDS
Promoter
Promoter
Promoter
CDS
3'UTR
3'UTR
5'UTR
Promoter
5'UTR
Promoter
Promoter
IVS
Promoter
VS
5'UTR

Z2 XK <K<XKKZKLKKZ2Z2<K<K<KZ2Z22Z2<K<KZ2zZ2<K2Z2Z2zZ2<K<KZ2zZ2zz2zzZ2<Kz2zz2zzzz2zz2zz22z2<x<

90
98

100
100

88
100
99

97
99
99

100
100
98
100

94
99

100
100

90
100
100

97
99
99

100
100
98
100

0.00
0.00

0.00
0.00



TGFBI

TGFBR2
TGFBR3

TH

THRAP3
TIF1
TJP1
TK1

TLX1
TLX3
TMPRSS2

TNFRSF17

TNK1

TNK2

TPM4
TPR

TPT1

TRDMT1

rs11353
rs6810101
rs17169707
s2282790
s764522
rs1805109
rs1131243
rs1805110
rs7531392
rs10770140
rs6356
rs10743149
rs10840491
None
rs6560920
None
None
rs3808946
rs1111350
rs3806930
rs12329760
rs11701576
rs12481984
rs11570135
rs11570136
rs11570137
rs11570139
rs3743591
rs6503018
rs7219773
rs3747673
rs9880526
rs1363950
rs12733799
rs35550453
rs3753565
rs6425028
rs12872310
rs3087989
rs3736820
rs11254413
rs10795462

CIT
CIT
CIT
G/A
C/IG
G/IA
T/IC
G/A
GIC
CIT
TIC
CIT
AIG

C/IG

GIT
AIG
AIC
CIT
AIG
CIT
G/IA
TIA
CIT
CIT
G/A
AIG
C/IA
CIT
AIG
AIG
AIG
AIC
AIG
GIT
AIC
AIC
AIG
AIG
AIC

VS
Promoter
Promoter
Promoter
Promoter

5'UTR
3'UTR
CDS

IVS

Promoter
CDS
Promoter
Promoter
Promoter

Promoter
5'UTR
Promoter
CDS
IVS
Promoter
Promoter
Promoter
Promoter
5'UTR
5'UTR
CDS
Promoter
CDS
Promoter
Promoter
VS
CDS
CDS
Promoter
Promoter
CDS
VS
CDS
Promoter

< <KzZ2zZ2zzZzzZzzZ2zzZ2<<2zZ2zZ2<<

2

ZZ<XZZ<XK<K<KZ<K<K<K<K<2Z22222<<2<X<X2

100

100
95
83

100

100
99
100

100
100

100
98
83
99

100
100
100

0.50
0.34

0.46

0.42
0.97

0.43

0.28
0.15

0.51

0.50
0.59

0.24

0.33
0.15

0.31



TRIM33
TRIP11

TROVE2
TSG101

TTL
TUFM
TXNRD1

TYRO3
UBC

UGT1A1
UGT1A7

USP6

VCL
VDAC1

VDR

VHL

VIP

WEEL1

s2281647
rs6537825
rs1051340
rs1955684
rs1955683
rs35007347
rs7542466
1s2291754
rs3802965
rs3802966
rs6747985
rs7187776
rs11111979
rs4077561
rs10735393
None
rs2070625
rs13624
rs2070624
rs8397
rs4148323
rs3732219
rs12474980
rs7608175
rs9899177
rs2071456
rs1053611
rs2071457
rs3853647
rs3890286
rs1122313
rs3887446
None
rs2288834
rs6893145
None
rs779803
rs779804
rs779805
rs1407267
rs688136
rs3763868

C/IA
AIG
TIC
G/A
GIC
CIT
AIG
CIT
CIG
CIG
CIT
G/A
CIG
CIT
GIT

G/IA
AIC
GIC
G/A
AIG
AIG
AIG
C/IG
AIG
G/A
AIG
AIG
C/IA
G/IA
G/IA
AIG

CIT
CIT

AIG
CIT
AIG
GIT
TIC
GIC

5'UTR
CDS
CDS
Promoter
5'UTR
CDS
VS
3'UTR
Promoter
Promoter
Promoter
5'UTR
VS
IVS
Promoter
3'UTR
3'UTR
3'UTR
3'UTR
CDS
Promoter
Promoter
Promoter
CDS
5'UTR
CDS
5'UTR
Promoter
5'UTR
5'UTR
Promoter
Promoter
VS
Promoter
Promoter
5'UTR
Promoter
3'UTR
Promoter

XK Z2Z2Z2<XK<XKZ2Z2<K<K<KZ2Z22<2Z2

<K Z2zZ2zZ2zzZzzzZ2zzZz<<LX<<X<<<zZzzz2Zz

< <

Z << <<=

100

100

100

99
97
100
96
100

100

98
94
99
99
100

0.58

0.38

0.04

0.29

0.16

0.11

0.51

0.36

0.09

0.27

0.14

0.38



WHSC1L1
WNT10B
WNT2B
WNT5A
WNT8B

WRN

XDH

YES1

YWHAB
YWHAZ
ZFAND6
ZMYNDS8
ZNF10
ZNF278

ZNF331

ZNF9

rs3763869
rs3763872
rs12678205
rs833840
None
rs506611
rs3793772
rs4919465
rs7017069
rs11574158
rs1346044
rs1801195
rs7016874
1s2725362
rs34929837
rs206812
rs9945303
rs4121508
rs7233932
rs9945495
rs3208334
rs6876
rs2290291
rs939975
rs2275801
rs3827047
rs11147253
s2269488
rs4974694
rs3762830
rs2708783
rs1284518
rs12978451
rs8100455
rs11084261
rs8100247
rs17207135
rs1005126
rs9468370
rs1005127
rs4357130

G/IA
G/A
G/A
C/IG

C/IG
AIG
CIT
CIG
G/A
CIT
GIT
G/A
G/IA
AT
G/IA
AIG
G/A
C/IG
AT
AIG
CIT
G/IA
G/IA
AIG
GIT
CIT
GIC
C/IA
CIG
C/IA
C/IA
AlC
CIG
CIT
G/A
CIT
CIG
CIT
G/IA
GIT

Promoter
Promoter
Promoter
Promoter
Promoter
5'UTR
Promoter
5'UTR
Promoter
CDS
VS
VS
CDS
CDS
Promoter
Promoter
Promoter
Promoter
Promoter
3'UTR
3'UTR
Promoter
IVS
CDS
CDS
VS
Promoter
Promoter
Promoter
Promoter
Promoter
Promoter
5'UTR
5'UTR
5'UTR
Promoter
Promoter
Promoter
Promoter
Promoter

<zZz<Zz

Z22Z2Z2<XK2Z22Z22222<K2Z2zZ2<XK<KZ2zZ2<KZ2<LK<Kz2zz<Kz2z<KzZ2zzz2z<<x2z2."

2

100

90

100

100

95

100

100

100

0.84

0.65

Abbreviations: ID no, identification number; SNP, Single nucleotide polymorphisms; CR, call rate; MAF, minor a

llele frequency; HWE, Hardy-Weinberg equilibrium



aTwo-sided y* test for genotype distributions between the cases and controls.
POdds ratios (ORs), 95% confidence intervals (Cls) and P-values were calculated by unconditional logistic regression analysis, adjusted for age, sex, and smoking status.
“None : no functional SNP



