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Figure S1 — Scatter plots of summary statistics for genetic association on

potential risk exposures and inflammatory bowel diseases.
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Nutrient exposures
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Table S1- Association summary statistics of genetic instruments for observed environmental risk factors and inflammatory bowel diseases (IBD), including Crohn's disease (CD), and ulcerative colitis (UC). CHR: Chromosome. BP. Base pair

position on hg19. SE: standard error.
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0.016
0.017
0.017
0.016
0.023
0.024
0.021
0.017
0.016
0.032
0.021
0.024
0.023
0.021
0.018
0.038
0.016
0.016
0.019
0.016
0.020
0.017
0.0169
0.0169
0.0215
0.0194
0.0166
0.0719
0.0183
0.0174
0.0161

-0.019
0.023
0.033

-0.007
0.028

-0.017
0.033

-0.005

-0.053

-0.002

-0.005

-0.032
0.012
0.006

-0.006

-0.015

-0.086

-0.135

-0.026
0.029
0.018

-0.024

-0.019

-0.002
0.003
0.007
0.027

-0.060

-0.026

-0.064
0.080
0.026

-0.033
0.003
0.100

-0.004
0.016
0.017
0.039
0.053

-0.041
-0.012

-0.0116

0.0291

0.0023

-0.012

0.0659

0.0246

0.0565

-0.0331
0.008

0.017
0.017
0.017
0.019
0.017
0.021
0.031
0.017
0.020
0.017
0.017
0.021
0.017
0.017
0.019
0.019
0.063
0.061
0.020
0.018
0.016
0.017
0.017
0.016
0.023
0.024
0.020
0.017
0.016
0.031
0.020
0.024
0.023
0.020
0.017
0.036
0.016
0.016
0.019
0.016
0.020
0.017
0.0167
0.0166
0.0211
0.0191
0.0164
0.0743
0.0182
0.0173
0.0159




Vitamin B9 (folate)

rs11127048
rs6724965
rs7569755
rs1047891
rs2011425
rs1551042
rs9859616
rs6773343
rs73080940
rs11723621
rs58073039
rs28364331
rs2112325
rs28459049
rs1011468
rs1858889
rs804280
rs34726834
rs7828742
rs10818771
rs532436
rs10887718
rs117913124
rs523583
rs12803256
rs1149605
rs2847500
rs12317268
rs9668081
rs10859995
rs2144530
rs1800588
rs17765311
rs62007299
rs7205121
rs77924615
rs1800775
rs2909218
rs8091117
rs2037511
rs57631352
rs73015021
rs10500209
rs58542926
rs3814995
rs157595
rs10426
rs8103262
rs17274750
rs960596
rs1801133

27752463
101440151
118648261
211540507
234627608
85630551
125149488
141825598
3482296
72615362
88287363
100201295
118651979
21567331
104613791
107117447
11612698
25889606
116960729
125724054
136149830
82042624
14900931
66070146
71132868
76485216
120114421
21352541
38602911
96375682
39552484
58723675
63789952
77711719
11908776
20392332
56995236
66464546
28919794
61366207
4338173
11192915
11979164
19379549
36342212
45425460
51517798
53065814
16353809
41393520
11856378
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0.018
0.017
0.014
0.014
0.046
0.018
0.014
0.013
0.018
0.187
0.014
0.061
0.013
0.015
0.014
0.013
0.013
0.014
0.022
0.017
0.015
0.012
0.354
0.012
0.1
0.019
0.021
0.019
0.012
0.039
0.032
0.03
0.015
0.014
0.013
0.016
0.017
0.017
0.024
0.016
0.013
0.023
0.013
0.032
0.015
0.016
0.025
0.013
0.026
0.012
0.115

0.002
0.003
0.002
0.002
0.004
0.002
0.002
0.002
0.003
0.002
0.002
0.007
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.002
0.006
0.002
0.002
0.003
0.003
0.003
0.002
0.002
0.003
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.004
0.003
0.002
0.003
0.002
0.004
0.002
0.002
0.002
0.002
0.003
0.002
0.008

-0.0618
-0.0069
-0.011
0.0349
-0.0227
-0.0352
-0.0207
-0.0091
0.0207
-0.0164
0.0257
-0.038
-0.0038
0.0087
-0.0069
-0.0058
0.0071
-0.0302
0.0236
-0.0026
-0.0197
-0.0286
-0.026
0.0101
0.0061
0.0064
0.0391
0.0306
0.0106
-0.0089
-0.0221
0.0251
-0.0278
0.0352
-0.0068
0.0192
0.0085
-0.0025
-0.0226
0.0206
-0.0229
-0.0181
0.04
0.0025
0.0126
0.0311
0.0077
-0.0022
-0.0706
-0.0312
-0.036

0.0129
0.0163
0.0136
0.0137
0.0228
0.013
0.0147
0.0138
0.0207
0.0136
0.0136
0.0476
0.013
0.0154
0.0125
0.0124
0.0124
0.0142
0.0127
0.018
0.0158
0.0124
0.0423
0.0126
0.0144
0.0168
0.0201
0.017
0.0123
0.0125
0.0164
0.0154
0.013
0.0135
0.0143
0.0162
0.0125
0.0153
0.0245
0.0164
0.0137
0.0196
0.0139
0.0239
0.0162
0.0139
0.0154
0.0137
0.0211
0.0134
0.013

-0.0976
-0.0263
0.0062
0.0629
-0.0522
-0.0315
-0.0086
0.0091
0.017
-0.0062
0.0326
-0.0429
0.0104
-0.0173
-0.0099
-0.0128
0.0278
-0.0154
0.012
0.0117
-0.0263
-0.0484
0.0277
-0.0036
-0.0126
0.0391
0.0078
0.0084
0.0136
-0.0195
-0.028
0.0362
-0.0299
0.0447
0.0172
-0.0056
0.0051
-0.0267
-0.0555
0.013
-0.0183
-0.0212
0.0467
0.027
0.0213
0.0276
0.0085
-2.00E-04
-0.0599
-0.0408
-0.046

0.0167
0.0211
0.0175
0.0178
0.0289
0.0167
0.019
0.0179
0.0268
0.0176
0.0175
0.0618
0.0168
0.0197
0.0161
0.016
0.0161
0.0183
0.0164
0.023
0.0204
0.016
0.055
0.0161
0.0185
0.0216
0.0253
0.0218
0.0159
0.0162
0.0211
0.0198
0.0169
0.0174
0.0184
0.0209
0.0162
0.0198
0.0314
0.0212
0.0177
0.0251
0.0179
0.0308
0.0206
0.0177
0.0198
0.0179
0.027
0.0173
0.017

-0.0362
0.0057
-0.0252
0.0135
-0.0142
-0.0399
-0.034
-0.0278
0.0264
-0.0261
0.0169
-0.016
-0.0222
0.0301
-0.0134
-0.0043
-0.0105
-0.0415
0.0322
-0.0253
-0.0101
-0.0119
-0.0661
0.0267
0.0267
-0.0134
0.0586
0.035
0.0131
-0.0051
-0.0207
0.0122
-0.0218
0.0371
-0.0319
0.0497
0.0083
0.021
0.0217
0.02
-0.0272
0.0011
0.0357
-0.0332
0.0051
0.0315
7.00E-04
0.0024
-0.0573
-0.0265
-0.022

0.0165
0.0207
0.0174
0.0175
0.0291
0.0165
0.0187
0.0176
0.0262
0.0174
0.0173
0.06
0.0166
0.0196
0.0159
0.0157
0.0159
0.0181
0.0161
0.0229
0.0201
0.0158
0.0532
0.0161
0.0182
0.0215
0.0259
0.0217
0.0157
0.016
0.0208
0.0195
0.0166
0.0173
0.0182
0.0207
0.016
0.0196
0.0313
0.021
0.0174
0.0252
0.0176
0.0305
0.0208
0.0178
0.0197
0.0173
0.0273
0.0171
0.017




Vitamin B12

Omega-3 fatty acids

Omega-6 fatty acids

Monounsaturated fatty acids (mainly omega-9 ¢

Total fatty acids

rs652197
rs116075662
rs1141321
rs1801222
rs34324219
rs12272669
rs41281112
rs3742801
rs2336573
rs602662
rs1131603
rs174546
rs11604424
rs1077835
rs8100204
rs191448950
rs4344355
rs144064722
rs79225634
rs3741298
rs1800588
rs112898275
rs7412
rs115849089
rs3741298
rs1800588
rs56255430
rs191448950
rs1168041
rs115849089
rs3741298
rs1800588
rs56289821
rs8100204
rs429358

71849741
146574155
49412433
17156151
59623378
71392610
100518634
74759006
8367709
49206985
31018975
61569830
116651115
58723426
19393714
55584844
63153953
73406173
74619639
116657561
58723675
11188850
45412079
19912370
116657561
58723675
19477877
55584844
62960250
19912370
116657561
58723675
11188247
19393714
45411941

OO H00060> 4000440400000 000>»A402>00000
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0.069
0.099
0.070
0.119
0.236
0.510
0.181
0.053
0.313
0.171
0.224
0.154
0.090
0.089
0.122
0.294
0.093
0.237
0.085
0.143
0.143
0.161
0.272
0.121
0.121
0.130
0.147
0.229
0.085
0.118
0.136
0.153
0.122
0.123
0.106

0.010
0.015
0.007
0.007
0.010
0.086
0.015
0.007
0.019
0.007
0.015
0.012
0.014
0.014
0.020
0.036
0.014
0.040
0.013
0.015
0.014
0.021
0.028
0.020
0.014
0.014
0.025
0.036
0.014
0.020
0.014
0.014
0.021
0.020
0.016

0.042
0.053
-0.008
-0.012
0.007
-0.001
-0.076
-0.002
-0.002
0.052
0.019
-0.051
0.003
-0.025
-0.022
0.029
-0.026
-0.036
-0.023
-0.001
-0.025
0.014
0.037
0.016
-0.001
-0.025
-0.013
0.029
-0.029
0.016
-0.001
-0.025
0.016
-0.022
0.010

0.019
0.028
0.013
0.013
0.021
0.034
0.048
0.013
0.033
0.013
0.031
0.013
0.015
0.015
0.019
0.083
0.013
0.042
0.013
0.016
0.015
0.020
0.024
0.020
0.016
0.015
0.023
0.083
0.013
0.020
0.016
0.015
0.020
0.019
0.019

0.059
0.048
-0.026
-0.014
0.039
-0.046
-0.047
-0.017
-0.032
0.102
-0.012
-0.083
0.001
-0.034
-0.036
0.006
-0.065
-0.034
-0.030
-0.007
-0.036
0.019
0.011
0.022
-0.007
-0.036
-0.031
0.006
-0.067
0.022
-0.007
-0.036
0.021
-0.036
0.005

0.025
0.036
0.017
0.017
0.028
0.045
0.061
0.017
0.043
0.016
0.041
0.017
0.020
0.020
0.025
0.106
0.017
0.054
0.017
0.020
0.020
0.025
0.030
0.025
0.020
0.020
0.029
0.106
0.017
0.025
0.020
0.020
0.026
0.025
0.024

0.021
0.039
0.012
-0.006
-0.022
0.064
-0.114
0.017
0.021
0.013
0.032
-0.027
-0.005
-0.014
-0.003
0.018
0.009
-0.043
-0.018
-0.004
-0.012
-0.007
0.054
0.015
-0.004
-0.012
0.011
0.018
0.007
0.015
-0.004
-0.012
-0.006
-0.003
-0.007

0.025
0.036
0.016
0.017
0.027
0.043
0.061
0.016
0.043
0.016
0.039
0.017
0.019
0.020
0.025
0.108
0.017
0.054
0.017
0.020
0.020
0.025
0.030
0.025
0.020
0.020
0.029
0.108
0.017
0.025
0.020
0.020
0.025
0.025
0.024




Table S2- Results of sensiti

Mendelian randomization methods for observed

risk factors on i

y bowel diseases (IBD), including Crohn's

isease (CD), and ulcerative colitis (UC). OR: Odds ratio. LIC: Lower confidence interval. UCI: Upper confidence interval. P: P value. Phet: P value for SNP heterogeneity

i based method median Modal-based method MR-Egger Simex approach MR-Egger intercept MR-PRESSO
n SNP Disease | OR _ LCI _ucCl P Phet OR LI udl P [T P OR LI udl P 12GX| Est __LCI_ucl P P Global P Distortion _Outlier SNPs
Lifestyle
Smoking status (ever vs never) 331 1BD 105 097 114 024 63634 | 104 091 118 062 095 068 132 0.76 076 039 146 040 040 0005 -0.002 0011 015 <le-04 0.61 152526390 153172494, 153764351, s3810496,541264285, 1561886926, 1567696533,1577215829
o) 113 102 125  0.02 18624 | 1.07 091 127 0.41 100 062 161 1.00 073 033 162 043 040 | 0.007 -0.001 0015 010 <le-04 0.97 153172494,15359431,rs3764351,1541264285,1561886926, 158103660
uc 099 090 110 088  39E-15 | 1.09 093 128 030 122 075 198 043 075 036 156 044 040 0.004 -0.004 0012 034 <le-04 1.00 1517229285,1525263%0
Cigarettes per day 4 1BD 104 088 122 067  31E07 | 101 078 131 0.94 103 082 129 0.80 083 052 133 043 096 0.007 -0.001 0014 007 1.0E-04 0.19 1513253502,r5293534
o) 117 094 144 0.6 18606 | 1.04 076 142 0.82 103 077 138 0.85 073 041 128 026 096 0.015 0005 0024 42603 <le-04 067 13253502
uc 090 073 110 030 0.01 091 066 124 0.55 093 070 123 0.61 085 052 139 051  096| 0001 -0.008 0011  0.76 8.7E-03 - -
1510182181,1510492661,r511065987,r511066188, 511710798, r511713193,512044597,1513107325,¢
Body-mass index 816 1BD 097 091 104 038 15696 | 1.07 095 120 0.26 119 091 154 0.20 117 084 162 036 085 -0.003 -0.005 0000 007 <le-04 097 $1800668,152010281,52023671,152726039,152836754,1547 22672, 5498515,15739742,57A98665,75
7560871,158070454
1510182181,7510492861,1511065987, 1511066188, 511710798,1511713193,1512888545,r513107325,r
o) 111 102 120 002 24871 | 126 109 145  16E-03 | 149 109 2.03 0.01 138 093 207 011 085 -0.003 -0.007 0001  0.10 <le-04 0.82 $1363695,1517391694,151800668,r52010281,152726039,rs350832,15657452,r5739742,157498665,157
S60871,r58070454,r5849135,59901595
uc 085 078 092 52E-05 15646 | 0.88 076 1.02 0.10 092 065 1.29 0.61 100 069 144 0.98 0.84 | -0.003 -0.006 0.001 0.14 <le-04 0.47 e CCCIEBSLITITISR L2031, 51800808 AT CTE SIS 748051753
Waist-to-hip ratio 403 1BD 105 096 114 033 38659 | 0.92 079 108 031 086 063 118 034 083 052 133 045 083 0.003 -0.001 0007 009 <le-04 019 10019886, 51017698 1513316065, 52008514, rs28445639,r591939,157531656,15759138
c 122 109 137 60E04 20E47 | 110 090 135 035 102 070 148 0.92 103 058 182 0.92 0.83 | 0.003 -0.002 0.008 0.24 <le-04 0.10 ey G000 TSI ISIO0SSIA SIS0 S30CI 5193371963
uc 090 081 101 007 13626 | 087 072 104 0.13 078 050 1.3 0.29 072 043 120 020 083 0.003 -0.002 0008 026 <le-04 084 151017698, r511051005,152008514,152267846,15713770
Body fat percentage 379 1BD 126 114 139 3.8E-06 65E-71 | 126 1.06 150 0.01 149 101 220 0.04 184 099 341 0.05 0.74 | -0.004 -0.009 0.000 0.07 <le-04 0.16 ';5‘7“757““ 1S1167309,r513107325,rS56186137,r562250939 156752378, 15695567 1,173079014,1762
c 150 132 171 30E10 93E-58 | 149 121 183  19E-04 | 201 114 355 0.02 283 131 6.14 0.01 073 | -0.007 -0.014 -0.001  0.02 <le-04 0.08 ey > SIS0 OIS T SSCICI3T SO0 G T3
uc 111 098 125 011 42632 | 117 094 145 0.15 122 075 199 0.41 136 069 268 037 073 -0.003 -0.009 0003 036 <le-04 0.82 10259620, 1056441, 1528538451, 556186137, 1562259939,1573079014
Overall physical activity 2 1BD 051 027 098 0.04 0.05 053 027 1.05 0.07 054 029 1.02 031
o) 067 028 156 035 15603 | 070 029 172 0.44 057 025 132 0.42
uc 045 020 1.00 _ 0.05 0.40 045 020 1.05 0.07 043 019 097 0.29
Nutrients
Vitamin D 59 1BD 096 087 106 038  41E-16 | 092 081 1.05 0.22 093 083 104 021 093 074 117 051 099 0.002 -0.003 0007 041 <le-04 0.77 1510796941,1511127048,rs3768013
o) 096 085 109 056  40E-14 | 097 082 115 0.72 098 085 114 083 097 073 129 082 099 -3E04 -0.006 0006 092 <le-04 093 1510796941,1511127048
uc 095 083 107 039  62£07 | 087 074 1.02 0.09 091 079 1.05 0.19 091 071 115 040 099 0.003 -0.003 0009 034 <le-04 087 3768013
Vitamin B9 (folate) 2 1BD 083 067 103 009  25E-03 | 0.84 067 104 0.10 075 060 0.94 0.24
o) 080 061 104 010  11E-03 | 080 061 1.06 0.12 070 052 092 0.24
uc 089 068 116 037 0.20 089 067 117 0.40 084 063 111 0.43
Vitamin B12 10 1BD 107 100 115  0.06 0.01 101 092 112 0.83 100 089 112 0.97 106 083 135 059 098 0.023 0024 094 0.01 - -
o) 110 100 121 004 85607 | 0.93 081 107 032 092 079 107 033 112 071 176 059 098 0034 0027 080 <le-04 0.02 602662
uc 106 097 115 021 0.41 108 097 121 0.15 109 096 124 021 104 085 126 069 098 0.025 0035 072 0.45 - -
Omega-3 fatty acids 4 1BD 078 068 088 13E04 029 074 064 086 67E-05 | 0.73 062 0.86 0.03 053 014 195 017 089 0.091 0180  0.30 0.22 - -
o) 067 056 079 2306 018 064 053 079  31E05 | 0.61 049 0.75 0.02 036 004 284 017 089 0100 0250 0.1 0.10 - -
uc 088 075 103 011 0.90 085 071 101 0.07 0.84 069 1.04 0.20 077 041 145 022 089 0.157 0.188 074 0.86 - -
Omega-6 fatty acids 8 1BD 096 088 105 036 0.08 100 087 115 0.97 109 089 132 0.43 135 105 173 003 092 0.091 -0.008  0.03 0.05 - -
o) 087 078 098  0.02 0.02 095 081 112 0.58 101 084 121 0.95 143 093 218 009 091 0.124 0018  0.02 0.01 - -
uc 101 090 113 088 0.57 097 084 113 071 095 075 120 0.68 122 088 171 019 092 0.080 0.026  0.26 0.46 - -
Monounsaturated fatty acids (mainly omeg; 4 1BD 094 082 108 038 0.42 094 080 110 0.44 092 073 117 055 015 000 15598 036  0.12 0428 0.642 048 0.40 - -
o) 089 074 106 018 031 085 069 1.04 0.11 081 060 1.08 025 004 000 81205 029  0.12 0505 0.874 037 032 - -
uc 100 084 118 097 0.82 098 080 1.20 0.85 095 074 122 071 135 000 527.99 085 019 0702 0.663 091 0.82 - -
Total fatty acids 8 1BD 094 085 104 021 027 094 082 1.07 034 085 070 1.04 0.16 119 046 311 067 091 0102 0053 048 027 - -
o) 085 075 098  0.02 0.02 089 074 1.06 0.18 089 071 113 037 188 040 877 036 091 0176 0023 0.1 0.02 - -
uc 098 086 112 0.79 0.99 097 083 114 0.72 095 078 116 0.63 077 054 1.09 011 091 0.077 0122 0.60 0.99 - -




