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Table S1. Details of the GWAS datasets included in the two-sample Mendelian randomization

Phenotype Race PMID Participants

type 1 diabetes European 34012112 18,942 cases and 501,683 controls
systemic lupus erythematosus  European 26502338 5,201 cases and 9,066 controls
rheumatoid arthritis European 36333501 22,350 cases and 74,823 controls
psoriasis European 34927100 15,967cases and 28,194 controls
multiple sclerosis European 31604244 14,802cases and 26,703 controls
juvenile idiopathic arthritis European 33106285 3,305 cases and 9,196 controls
celiac disease European 22057235 11,812 cases and 11,837 controls
primary sclerosing cholangitis  European 27992413 2,871 cases and 12,019 controls
colorectal cancer European 36539618 78,473 cases and 107,143 controls

colorectal cancer (validation) European UK Biobank 5,657 cases and 372,016 controls

Table S2. 42 SNPs used as instrumental variables for T1D in MR analysis

SNP Al A2 B SE P-value F-statistics
rs10224046 G T 0.0858 0.0154 2.71E-08 30.90
rs1050979 G A 0.1062 0.0141 5.65E-14 56.49
rs10751776 C A 0.0781 0.0141 2.67E-08 30.93
rs10801128 G A 0.0961 0.0157 8.98E-10 37.54
rs11203203 A G 0.1438 0.0144 1.81E-23 99.66
rs113374757 T C -0.1713 0.0208 1.63E-16 68.01
rs114278107 G T -0.1462 0.0199 1.85E-13 54.16
rs114378220 T C 0.1779 0.0304 5.11E-09 34.15
rs12128789 C T 0.1270 0.0215 3.73E-09 34.76
rs12257077 T C 0.2312 0.0370 3.91E-10 39.16
rs12464462 G A -0.0880 0.0143 8.61E-10 37.62
rs12927355 T C -0.2039 0.0152 441E-41 180.20
rs13259300 C A -0.0922 0.0147 3.28E-10 39.50
rs1350275 G T -0.0937 0.0153 8.86E-10 37.56
rs1574285 T G -0.1265 0.0142 4.27E-19 79.75
rs17623914 C T -0.1349 0.0234 7.97E-09 33.28
rs1947178 G A -0.1033 0.0171 1.67E-09 36.32
rs202535 A C -0.1414 0.0185 1.79E-14 58.75
rs229527 A C 0.1041 0.0141 1.82E-13 54.19
rs238265 G T -0.0908 0.0152 2.08E-09 35.90
rs2543537 T C -0.0834 0.0143 5.59E-09 33.97
rs2611211 T C -0.1439 0.0187 1.39E-14 59.25
rs3087243 A G -0.1991 0.0142 1.16E-44 196.60
rs34593439 A G -0.2181 0.0241 1.54E-19 81.75
rs35327136 A C -0.1192 0.0190 3.37E-10 39.45
rs3802214 C T -0.1066 0.0192 2.96E-08 30.73
rs4548024 C T -0.0957 0.0167 9.95E-09 32.85
1rs56994090 C T -0.1343 0.0146 3.60E-20 84.63
rs61759532 T C 0.1184 0.0186 1.91E-10 40.56
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Table S3. 34 SNPs used as instrumental variables for SLE in MR analysis

SNP Al A2 § SE P-value F-statistics
rs10048743 G T 0.2311 0.0412 2.04E-08 31.46
rs1078324 A C -0.7133 0.0782 7.11E-20 83.28
rs10912578 A G 0.2469 0.0310 1.65E-15 63.45
rs1143679 A G 0.5822 0.0400 5.03E-48 212.00
rs12094036 C T -0.3285 0.0579 1.37E-08 32.24
rs13019891 T G -0.5621 0.0290 1.65E-83 374.85
rs13136219 T C -0.1744 0.0278 3.50E-10 39.37
rs13332649 G A -0.3147 0.0376 5.43E-17 70.17
rs143123127 A G 0.4700 0.0840 2.23E-08 31.28
rs143810596 G T -0.6162 0.1126 4.41E-08 29.96
rs1464446 T G -0.3285 0.0401 2.79E-16 66.94
rs150180633 T C 0.9282 0.0690 2.66E-41 181.19
rs2431697 C T -0.2231 0.0293 2.60E-14 58.01
rs2459611 C T -0.2614 0.0452 7.62E-09 33.37
rs2573219 C A 0.5878 0.0429 1.13E-42 187.47
rs268124 C T -0.1863 0.0324 8.60E-09 33.13
rs34703115 C T -0.6162 0.1048 4.08E-09 34.58
rs35000415 T C 0.5878 0.0415 1.86E-45 200.23
rs35251378 A G -0.2357 0.0324 3.61E-13 52.84
rs353608 A G -0.1863 0.0280 2.93E-11 44.22
rs4274624 C T 0.5596 0.0327 9.73E-66 293.25
rs4388254 T C 0.3784 0.0604 3.71E-10 39.26
rs4661543 T G -0.2744 0.0424 9.40E-11 41.94
rs4916215 C T -0.2231 0.0340 5.07E-11 43.15
rs58688157 G A -0.2231 0.0336 2.97E-11 44.20
rs58721818 T C 0.6575 0.0756 3.38E-18 75.66
rs6889239 C T 0.2776 0.0317 2.19E-18 76.51
rs7097397 A G -0.1863 0.0287 8.60E-11 42.12
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Table S4. 46 SNPs used as instrumental variables for RA in MR analysis

SNP Al A2 § SE P-value F-statistics
rs10173253 A G 0.0783 0.0138 1.32E-08 32.19
rs10905284 A C -0.0984 0.0149 3.81E-11 43.61
rs10972201 A G 0.0994 0.0137 4.28E-13 52.64
rs10985070 A C -0.0786 0.0131 1.92E-09 36.00
rs113532504 T C 0.1215 0.0215 1.61E-08 31.94
rs115284761 C T -0.1166 0.0210 2.78E-08 30.83
rs116548543 G T -0.5500 0.0576 1.30E-21 91.18
rs11810143 G A 0.1148 0.0195 3.63E-09 34.66
rs12137270 T C 0.0846 0.0151 2.20E-08 31.39
rs12474386 A G -0.1000 0.0129 1.03E-14 60.09
rs12506688 T C 0.1341 0.0139 3.71E-22 93.07
rs12663951 T C -0.6656 0.0581 2.10E-30 131.24
rs137687 A G -0.0893 0.0130 7.79E-12 47.19
rs141060638 A G 0.3739 0.0455 2.12E-16 67.53
rs143384650 C T -0.5660 0.0535 3.47E-26 111.92
rs16903108 C T -0.1420 0.0212 1.96E-11 44.86
rs1696466 C T 0.0707 0.0129 3.94E-08 30.04
rs2045793 G A -0.0971 0.0153 2.37E-10 40.28
1rs2240336 T C -0.0856 0.0134 1.89E-10 40.81
1s2561477 A G -0.0915 0.0139 4.96E-11 43.33
rs2664035 A G 0.0815 0.0130 3.85E-10 39.30
rs2793108 T C 0.0703 0.0129 4.62E-08 29.70
rs34673422 C A 0.7845 0.0465 8.44E-64 284.63
rs41399051 C T -0.7191 0.0578 1.54E-35 154.78
rs4239702 C T 0.1036 0.0144 5.98E-13 51.76
rs4584833 T C 0.0840 0.0134 3.51E-10 39.30
rs4853458 G A -0.1236 0.0149 9.84E-17 68.81
rs4916340 T G 0.0836 0.0148 1.52E-08 3191
rs4938573 T C 0.1221 0.0165 1.39E-13 54.76
1s548234 T C -0.0770 0.0133 7.30E-09 33.52
1s5745271 G T 0.0749 0.0131 1.14E-08 32.69
1s61550563 C A -0.7602 0.0424 7.10E-72 321.46
1s6429207 C A -0.1009 0.0170 2.76E-09 35.23
1s6570194 C A 0.1369 0.0235 5.53E-09 33.94
rs678347 A G -0.0835 0.0141 3.25E-09 35.07



rs706778
rs7170151
rs72928038
rs7731626
rs8026898
rs8133843
rs9603608
rs998731
rs114435492
rs17534670
rs3087243

> > 0= > » > > 34

Qo -d a0 00n

0.1048
0.1022
0.1068
-0.1860
0.1375
0.0851
-0.1087
0.0771
-0.5142
-0.0904
-0.1208

0.0128
0.0143
0.0184
0.0155
0.0140
0.0140
0.0137
0.0137
0.0660
0.0127
0.0128

3.37E-16
9.49E-13
6.28E-09
4.20E-33
9.90E-23
1.33E-09
2.32E-15
2.00E-08
6.65E-15
9.80E-13
2.72E-21

67.04
51.08
33.69
144.00
96.46
36.95
62.95
31.67
60.70
50.67
89.07

Table S5. 32 SNPs used as instrumental variables for psoriasis in MR analysis

SNP Al A2 § SE P-value F-statistics
rs10816608 T G -0.1026 0.0167 8.47E-10 37.75
rs11205044 T C -0.1866 0.0172 1.42E-27 117.70
rs11249215 A G 0.1403 0.0160 2.14E-18 76.89
rs115059666 A G 0.5147 0.0744 4.47E-12 47.86
rs11767350 A G 0.0998 0.0164 1.19E-09 37.03
rs11795343 T C 0.1062 0.0164 1.03E-10 41.93
rs12133684 A G 0.1218 0.0206 3.26E-09 34.96
rs1295685 A G -0.1759 0.0206 1.16E-17 72.91
rs1648153 A G -0.1388 0.0164 2.93E-17 71.63
rs2301368 A G 0.1073 0.0168 1.61E-10 40.79
152675662 A G 0.1184 0.0167 1.49E-12 50.27
rs28998802 A G 0.2113 0.0222 1.89E-21 90.59
rs39841 A G -0.1624 0.0176 2.56E-20 85.14
rs438650 T C -0.1244 0.0195 1.76E-10 40.70
rs565272 A G -0.1009 0.0182 3.06E-08 30.74
rs59960858 A C -0.2086 0.0243 1.06E-17 73.69
rs6063454 T G -0.1551 0.0166 1.08E-20 87.30
rs6894840 T G -0.1152 0.0166 3.42E-12 48.16
rs7141014 T C 0.1123 0.0203 3.08E-08 30.60
1s73727477 A G -0.4866 0.0682 9.61E-13 50.91
1s73986523 T C 0.2122 0.0380 2.41E-08 31.18
rs771576 T C -0.1029 0.0169 1.08E-09 37.07
rs8016947 T G -0.1476 0.0162 8.18E-20 83.01
1s9259397 T C 0.2967 0.0221 3.87E-41 180.24
1s9504361 A G 0.1068 0.0164 6.44E-11 42.41
rs9513593 A G -0.1197 0.0205 5.34E-09 34.09
rs9591325 T C 0.1900 0.0324 4.50E-09 34.39
1s62396278 T C 0.4702 0.0378 1.61E-35 154.73
rs12215963 A G -1.0578 0.0392 2.50E-160 728.17
rs10893885 A G 0.1060 0.0161 3.97E-11 43.35
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Table S6. 41 SNPs used as instrumental variables for MS in MR analysis

SNP Al A2 § SE P-value F-statistics
rs10063294 A G -0.0990 0.0163 1.13E-09 37.09
rs1014486 C T 0.1051 0.0164 1.36E-10 41.21
rs10801908 C T 0.2150 0.0264 3.54E-16 66.48
rs11256593 T C 0.1863 0.0174 6.78E-27 115.29
1s12622670 T C 0.1068 0.0165 1.04E-10 41.74
1s12925972 C T 0.0946 0.0171 3.07E-08 30.66
rs1465697 C T -0.1243 0.0188 3.48E-11 43.89
rs17124032 G A 0.2168 0.0316 7.08E-12 47.00
rs1738074 T C -0.1137 0.0167 9.91E-12 46.35
1s2248461 A G -0.1081 0.0174 5.33E-10 38.55
rs2317231 G T 0.1006 0.0167 1.90E-09 36.07
1rs2546890 A G 0.1170 0.0164 1.04E-12 50.77
rs2681424 T C 0.1212 0.0166 2.71E-13 53.41
rs28703878 A G -0.1336 0.0214 4.51E-10 38.88
1rs34695601 T C 0.1095 0.0198 3.17E-08 30.60
rs354033 G A 0.1080 0.0189 1.21E-08 32.48
rs35486093 A G -0.1795 0.0281 1.60E-10 40.90
rs35703946 G A 0.1725 0.0287 1.94E-09 36.04
rs438613 C T 0.1380 0.0166 9.43E-17 69.08
rs478093 A G -0.1051 0.0179 4.30E-09 34.48
rs55858457 G T -0.1131 0.0198 1.20E-08 32.49
rs56232455 G A -0.1584 0.0281 1.78E-08 31.72
rs6032662 C T 0.1338 0.0183 2.85E-13 53.31
1rs62420820 A G 0.1372 0.0188 2.50E-13 53.57
rs6496663 A C -0.1006 0.0181 2.78E-08 30.86
rs6670198 C T -0.1450 0.0176 2.03E-16 67.57
rs6763437 G A 0.7791 0.1321 3.72E-09 34.76
1s6990534 A G -0.1071 0.0182 3.60E-09 34.83
rs701006 G A 0.1139 0.0168 1.35E-11 45.74
1s71542422 T C -1.1264 0.0492 3.43E-116 525.02
rs7190580 A G 0.0980 0.0179 4.64E-08 29.86
1s72928038 G A -0.1605 0.0248 9.01E-11 42.03
1s9259366 C T -0.3246 0.0242 3.86E-41 180.45
rs9591325 T C 0.2124 0.0340 4.16E-10 39.04
1s9610458 T C 0.1142 0.0165 4.57E-12 47.86
1s9955954 G A -0.1100 0.0195 1.54E-08 32.00
1s9992763 T G -0.0900 0.0165 4.51E-08 29.92
rs1077667 C T 0.1519 0.0212 8.37E-13 51.19
rs4325907 T C -0.0993 0.0168 3.68E-09 34.78



rs57116599
1s12365699

A
G

G
A

-0.1200
0.1438

0.0202
0.0228

2.59E-09
3.15E-10

35.47
39.58

Table S7. 7 SNPs used as instrumental variables for JIA in MR analysis

SNP Al A2 § SE P-value F-statistics
rs11889341 T C 0.2202 0.0345 1.83E-10 40.64
rs144118870 G A 0.9713 0.0882 3.50E-28 121.17
1rs3025650 C T -0.3896 0.0657 3.01E-09 35.18
rs497523 C T -0.2004 0.0346 7.12E-09 33.50
156679677 A C 0.3628 0.0487 9.18E-14 55.53
rs7731626 A G -0.2543 0.0345 1.76E-13 54.26
rs9960807 G A 0.2611 0.0433 1.58E-09 36.44

Table S8. 17 SNPs used as instrumental variables for CD in MR analysis

SNP Al A2 B SE P-value F-statistics
rs1050976 T C -0.1110 0.0185 1.84E-09 36.14
rs11753629 A G -0.3313 0.0302 4.71E-28 120.59
rs11851414 C T 0.1204 0.0221 4.71E-08 29.83
rs12068671 C T -0.1567 0.0244 1.40E-10 41.17
rs1378938 A G 0.1178 0.0204 7.79E-09 33.33
rs1893592 C A -0.1239 0.0209 2.96E-09 35.21
rs2030519 G A -0.2783 0.0189 3.00E-49 217.61
rs2097282 C T 0.1840 0.0197 1.13E-20 86.92
rs55743914 T C 0.1873 0.0212 1.15E-18 77.79
rs61579022 A G 0.1080 0.0188 9.92E-09 32.86
rs6498114 G T 0.1310 0.0212 5.83E-10 38.38
rs6715106 G A -0.2374 0.0412 8.38E-09 33.19
rs76830965 A C 0.3075 0.0284 2.57E-27 117.22
rs13198474 A G 0.9462 0.0312 1.00E-200 920.79
rs1018326 C T 0.1519 0.0186 3.06E-16 66.76
rs10790269 C T -0.1572 0.0240 5.44E-11 43.01
rs79758729 G A 0.1630 0.0291 2.12E-08 31.39

Table S9. 11 SNPs used as instrumental variables for PSC in MR analysis

SNP Al A2 § SE P-value F-statistics
rs114581973 C T 0.5342 0.1020 3.40E-08 27.42
rs139010734 T C 3.3554 0.1400 1.98E-154 574.41
rs145832854 G A 0.6243 0.1190 2.58E-08 27.53
rs231389 C T 0.2062 0.0360 4.42E-09 32.81
1rs34645399 G A 0.7467 0.0470 1.64E-59 252.40
rs4147359 A G 0.2167 0.0300 4.06E-13 52.19
rs4817988 G A 0.3148 0.0410 4.20E-15 58.96
1579940565 C T 0.7631 0.1460 2.00E-08 27.32
rs80060485 C T 0.3457 0.0620 8.54E-09 31.09
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rs41316239 G A 0.5682 0.0900 4.97E-11
rs72837826 T G 0.3038 0.0510 1.26E-09 35.48
Table S10. The results of MR analysis between PSC and the CRC validation cohort.
MR method OR (95% CI) P Pleiotropy Heterogeneity
test test
P P
PSC on CRC 1VW 1.0005 (1.0001-1.0010) 0.025 0.532 0.426
(validation) ~ MR-Egger 1.0006 (1.0001-1.0012)  0.043
WM 1.0007 (1.0001-1.0012) 0.017
C
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Figure S1. (A) Forest plot of TID on CRC for MR analysis. (B) Funnel plot of T1D on CRC for MR
analysis. (C) Leave-one-out sensitivity analysis plot of T1D on CRC for MR analysis.
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Figure S2. (A) Forest plot of SLE on CRC for MR analysis. (B) Funnel plot of SLE on CRC for MR

analysis. (C) Leave-one-out sensitivity analysis plot of SLE on CRC for MR analysis.
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Figure S3. (A) Forest plot of RA on CRC for MR analysis. (B) Funnel plot of RA on CRC for MR
analysis. (C) Leave-one-out sensitivity analysis plot of RA on CRC for MR analysis.
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Figure S4. (A) Forest plot of psoriasis on CRC for MR analysis. (B) Funnel plot of psoriasis on CRC for

MR analysis. (C) Leave-one-out sensitivity analysis plot of psoriasis on CRC for MR analysis.
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Figure S5. (A) Forest plot of MS on CRC for MR analysis. (B) Funnel plot of MS on CRC for MR
analysis. (C) Leave-one-out sensitivity analysis plot of MS on CRC for MR analysis.
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Figure S6. (A) Forest plot of JIA on CRC for MR analysis. (B) Funnel plot of JIA on CRC for MR
analysis. (C) Leave-one-out sensitivity analysis plot of JIA on CRC for MR analysis.



Figure S7. (A) Forest plot of CD on CRC for MR analysis. (B) Funnel plot of CD on CRC for MR

analysis. (C) Leave-one-out sensitivity analysis plot of CD on CRC for MR analysis.
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Figure S8. (A) Forest plot of PSC on CRC for MR analysis. (B) Funnel plot of PSC on CRC for MR

analysis. (C) Leave-one-out sensitivity analysis plot of PSC on CRC for MR analysis.

Table S11. The details of instrumental variables for CRC.

SNP Al A2 § SE P-value F-statistics
rs10159108 A G 0.0663 0.0120 2.83E-08 30.82
rs12751610 C T -0.0588 0.0098 2.37E-09 35.65
rs61776719 A C -0.0582 0.0076 2.50E-14 58.10
rs12143541 G A 0.0825 0.0102 7.99E-16 64.87
1s2651244 A G -0.0441 0.0075 4.31E-09 34.48
rs4916282 C T -0.0406 0.0074 4.56E-08 29.90
rs8179460 C T -0.0771 0.0074 3.51E-25 107.47
rs12078075 A G -0.0714 0.0127 1.94E-08 31.55
rs12140529 T C 0.0837 0.0090 1.01E-20 87.13
rs11255841 A T -0.0987 0.0080 8.44E-35 151.43
rs10821905 A G -0.0670 0.0096 3.58E-12 48.34
rs704017 G A 0.0866 0.0076 5.29E-30 129.49
rs1250568 C T 0.0486 0.0075 1.04E-10 41.75
1s2193352 G A 0.0949 0.0093 2.74E-24 103.40
rs56188434 A G 0.1022 0.0125 3.46E-16 66.52
1s2296782 G A 0.0555 0.0086 1.25E-10 41.38
rs10160763 T G -0.0415 0.0075 2.61E-08 30.98
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Table S12. Pleiotropy and heterogeneity test of the reverse MR analysis.

Outcome Pleiotropy test Heterogeneity test
MR-Egger Inverse variance weighted
Intercept  SE P Q Q df Q pval
T1D 0.007 0.006 0.305 214.512 103 <0.001
Psoriasis -0.002 0.007 0.783 186.241 103 <0.001
PSC 0.010 0.013 0.443 81.205 8 0.061
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Figure S9. (A) Forest plot of CRC on T1D for reverse MR analysis. (B) Funnel plot of CRC on T1D for

reverse MR analysis. (C) Leave-one-out sensitivity analysis plot of CRC on T1D for reverse MR analysis.

Figure S10. (A) Forest plot of CRC on psoriasis for reverse MR analysis. (B) Funnel plot of CRC on



psoriasis for reverse MR analysis. (C) Leave-one-out sensitivity analysis plot of CRC on psoriasis for

reverse MR analysis.
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Figure S11. (A) Forest plot of CRC on PSC for reverse MR analysis. (B) Funnel plot of CRC on PSC for

reverse MR analysis. (C) Leave-one-out sensitivity analysis plot of CRC on PSC for reverse MR analysis.



