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Supplement Table S1 Association of Multiple sclerosis with Type 1 diabetes GWAS dataset

F , Exposure Outcome
oNP o P8 statistics "o A effect other ¢ beta  se val offect other - e peta  se pval
allele allele allele allele

rs10801908 1 117090493 1288.659 1051.486  0.011 T C 0.138 -0.215 0.026 0.000 T C 0.132 -0.071 0.022 0.001
rs10914539 1 32715641 598.638 1051.486  0.005 T G 0.176 0.133 0.027 0.000 T G 0.181 -0.008 0.020 0.679
rs11809700 1 93152635 993.807 1051.486  0.009 T C 0.285 0.144 0.018 0.000 T C 0.260 0.044 0.016 0.005
rs17313062 1 160717741 347.105 1051.486  0.003 G A 0291 -0.085 0.018 0.000 G A 0306 0.000 0.015 0.980
rs2317231 1 157686337 586.044 1051.486 0.005 T G 0.467 -0.101 0.017 0.000 T G 0.440 -0.036 0.014 0.011
rs35486093 1 85729820 592.452 1051.486 0.005 G A 0.086 0.179 0.028 0.000 G A 0.090 0.051 0.026 0.046
rs3737798 1 160389984 440.337 1051.486 0.004 G A 0471 -0.087 0.017 0.000 G A 0.485 -0.010 0.014 0.462
rs478093 1 120255126 554.197 1051.486 0.005 G A 0314 0.105 0.018 0.000 G A 0.677 -0.002 0.016 0.918
rs59655222 1 200875897 702.459 1051.486 0.006 C T 0.273 -0.123 0.019 0.000 C T 0.277 -0.041 0.016 0.009
rs6670198 1 2520527 1092.146 1051.486 0.009 C T 0.333 -0.145 0.018 0.000 C T 0.359 -0.034 0.015 0.019
rs74449127 1 101290432 1778.638 1051.486 0.015 G A 0.265 -0.197 0.026 0.000 G A 0308 0.006 0.016 0.712
rs1177228 2 61242410 495.753 1051.486 0.004 G A 0.244 0.107 0.019 0.000 G A 0732 0.017 0.016 0.285
rs12612620 2 112488876 1839.273 1051.486 0.016 A G 0.225 0.212 0.036 0.000 A G 0.218 -0.008 0.018 0.670
rs13428812 2 25492467 356.003 1051.486 0.003 G A 0350 0.082 0.018 0.000 G A 0.310 0.045 0.015 0.003
rs35540610 2 231121829 710.227 1051.486 0.006 C T 0.212 0.135 0.019 0.000 C T 0.218 0.034 0.017 0.044
rs62195662 2 209561980 2455.499 1051.486 0.021 C T 0.046 0.488 0.095 0.000 C T 0.063 0.017 0.032 0.595
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Supplement Table S2 Association of Type 1 diabetes with Multiple sclerosis GWAS dataset

F , Exposure Outcome
SN el P8 statistics '~ [\ effect other eaf beta  se v Offect other e et se pval
allele allele allele allele
rs12742756 1 38347417 1766.453 4289.054 0.003 G A 0428 -0.083 0.015 0.000 G A 0.443 -0.014 0.019 0.451
rs17623914 1 198670555 1705.922 4289.054 0.003 C T 0.100 -0.135 0.023 0.000 C T 0.102 0.005 0.027 0.842
rs2493411 1 120506786 1933.114 4289.054 0.004 C T 0.132 0.127 0.022 0.000 C T 0.129 -0.008 0.025 0.736
rs3024493 1 206943968 3667.543 4289.054 0.007 A C 0.154 -0.164 0.020 0.000 A C 0.166 -0.002 0.023 0.945
rs574384 1 36087661 1752.320 4289.054 0.003 A C 0.895 -0.134 0.024 0.000 A C 0.114 -0.019 0.027 0.499
rs6679677 1 114303808 47235.134 4289.054 0.083 A C 0.114 0.642 0.021 0.000 A C 0.091 -0.001 0.034 0.986
rs7511678 1 200832857 1612.301 4289.054 0.003 A G 0.229 0.094 0.017 0.000 A G 0.238 0.014 0.020 0.488
rs855330 1 64113889 2482.975 4289.054 0.005 C T 0.259 0.111 0.017 0.000 C T 0.265 -0.038 0.020 0.054
rs12464462 2 60636416 1955.695 4289.054 0.004 G A 0410 -0.088 0.014 0.000 G A 0.424 -0.015 0.017 0.375
rs2111485 2 163110536 4088.441 4289.054 0.008 G A 0.604 0.128 0.014 0.000 G A 0.398 -0.040 0.017 0.017
rs28648882 2 242278547  1770.137 4289.054 0.003 A G 0.224 0.099 0.018 0.000 A G 0.267 0.004 0.019 0.829
rs3087243 2 204738919 10268.636 4289.054 0.019 A G 0.422 -0.199 0.014 0.000 A G 0.470 0.035 0.017 0.036
rs6434435 2 191953864 2120.672 4289.054 0.004 A G 0.160 -0.123 0.019 0.000 A G 0.170 -0.026 0.022 0.227
rs13147049 4 123193870 2889.849 4289.054 0.006 G A 0.641 -0.110 0.015 0.000 G A 0.345 -0.016 0.017 0.366
rs2611211 4 166575439 3143.505 4289.054 0.006 T C 0.824 -0.144 0.019 0.000 T C 0.158 0.014 0.022 0.520
rs7668577 4 26123319 1967.575 4289.054 0.004 C A 0312 0.094 0.015 0.000 C A 0.320 -0.002 0.019 0.913
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0.023
0.046
-0.011
0.002
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0.028
-0.038
0.022
-0.048
-0.046
-0.007
0.018
-0.049
-0.036
0.009

0.016
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0.019
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0.029
0.026
0.022
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0.023
0.016
0.023
0.021
0.017
0.016
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0.206
0.015
0.546
0.931
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0.076
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0.037
0.006
0.771
0.413
0.004
0.030
0.588




Supplement Table S3 Heterogeneity and pleiotropy results

Cochran’s Q MR-Egger
Exposures NSNPs
Q value P value 12 Intercept Se pval
Multiple sclerosis 102 196.324 0.000 48.045 0.003 0.005 0.585

Type 1 diabetes 51 87.914 0.001 41.989 -0.001 0.008 0.914




Supplement Table S4 Leave one out for Multiple sclerosis on Type 1 diabetes

SNP beta se pval
rs10063294 0.075 0.018 0.000
rs1014486 0.076 0.018 0.000
rs1026916 0.079 0.018 0.000
rs1077667 0.073 0.018 0.000
rs10801908 0.071 0.018 0.000
rs10914539 0.076 0.018 0.000
rs10951042 0.074 0.018 0.000
rs1112718 0.071 0.018 0.000
rs11152081 0.074 0.018 0.000
rs11256593 0.073 0.018 0.000
rs1145160 0.075 0.018 0.000
rs11629628 0.078 0.018 0.000
rs11666263 0.073 0.018 0.000
rs11711621 0.075 0.018 0.000
rs11749040 0.078 0.018 0.000
rs11762408 0.076 0.018 0.000
rs1177228 0.074 0.018 0.000

rs11809700 0.072 0.018 0.000
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0.077
0.075
0.074
0.076
0.078
0.074
0.076
0.073
0.075
0.073
0.074
0.076
0.077
0.075
0.075
0.074
0.076
0.075
0.074
0.074

0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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rs2248461
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rs2681424
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rs34695601
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0.075
0.077
0.075
0.077
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0.077
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0.076
0.077
0.075
0.077
0.073
0.075
0.073
0.073
0.075
0.075
0.075
0.076
0.077
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0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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0.076
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0.076
0.074
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0.000
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0.000



rs6670198
rs6742
rs6763437
rs6837324
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rs7855251
rs7975763
rs8062446
rs9327104
rs9557185
rs9591325
rs9599826
rs9610458

0.072
0.078
0.078
0.076
0.073
0.072
0.074
0.075
0.078
0.078
0.077
0.073
0.075
0.076
0.077
0.076
0.075
0.073
0.076
0.076

0.018
0.018
0.019
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018
0.018

0.000
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0.000
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0.000
0.000
0.000
0.000
0.000
0.000
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rs9955954
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All

0.075
0.077
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0.075
0.074
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0.018
0.018
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0.000
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0.000
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0.000
0.000




Supplement Table S5 Leave one out for Type 1 diabetes on Multiple sclerosis

SNP beta se pval
rs10224046 -0.009 0.025 0.724
rs10275896 -0.011 0.025 0.663

rs1050979 -0.006 0.025 0.804
rs11203203 0.003 0.024 0.898
rs12464462 -0.007 0.025 0.765
rs12742756 -0.007 0.025 0.780
rs13147049 -0.008 0.025 0.754
rs13259300 -0.007 0.025 0.793

rs1350275 -0.007 0.025 0.782

rs1574285 -0.006 0.025 0.826

rs1701704 -0.005 0.026 0.835
rs17623914 -0.005 0.025 0.829

rs1808094 -0.013 0.024 0.596

rs1947178 -0.007 0.025 0.773

rs202535 -0.004 0.025 0.878
rs2111485 0.001 0.025 0.977
rs2188962 -0.003 0.025 0.919

rs229527 -0.001 0.025 0.974



rs231972
rs238265
rs238873
rs2493411
rs2611211
rs28648882
rs3024493
rs3087243
rs34593439
rs35327136
rs3802214
rs4820827
rs56994090
rs57209021
rs574384
rs607703
rs61759532
rs6434435
rs6679677
rs6908236

-0.008
-0.004
-0.015
-0.005
-0.004
-0.006
-0.006
0.003
-0.006
-0.009
-0.004
-0.004
-0.006
-0.008
-0.007
-0.009
-0.002
-0.008
-0.006
-0.004

0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.027
0.026

0.739
0.888
0.547
0.837
0.864
0.806
0.812
0.890
0.812
0.705
0.866
0.864
0.824
0.756
0.781
0.719
0.936
0.740
0.810
0.864



rs7068821
rs7130222
rs722988
rs7237497
rs7301381
rs73432769
rs7511678
rs7668577
rs7776597
rs7795896
rs855330
rs9260802
rs9468618
rs9517712
All

-0.004
-0.008
-0.007
-0.007
-0.007
-0.008
-0.007
-0.006
-0.008
-0.003
-0.002
-0.003
-0.007
-0.001
-0.006

0.025
0.025
0.025
0.025
0.025
0.024
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.024
0.025

0.864
0.745
0.775
0.784
0.793
0.740
0.782
0.824
0.748
0.895
0.939
0.910
0.799
0.963
0.817




