Table S1. Description of GWAS summary samples used in this study.
	Trait
	First author /consortium
	Participants
	Number of SNPs
	Web source

	Celiac disease
	Gosia Trynka
	23,649
	97,422
	https://www.nature.com/articles/ng.998

	Primary biliary cholangitis
	Heather J. Cordell
	13,239
	1,124,241
	https://www.nature.com/articles/ncomms9019

	primary sclerosing cholangitis
	Sun-Gou Ji
	14,890
	7,891,603
	https://www.nature.com/articles/ng.3745

	Autoimmune hepatitis
	Saori Sakaue
	651,848
	24,210,516
	https://www.nature.com/articles/s41588-021-00931-x


Table S2. Detailed information of SNPs used in the MR analysis of CeD on PBC
	SNP
	Effects on CeD
	Effects on PBC
	Chr
	Position
	F

	
	EA
	OA
	Beta
	SE
	p-val
	EA
	OA
	Beta
	SE
	p-val
	
	
	statistic

	rs1018326
	C
	T
	0.151862
	0.0185859
	3.06E-16
	C
	T
	0.0442083
	0.032649
	0.175719
	2
	182028396
	66.75662

	rs11801183
	T
	C
	-0.138343
	0.0245229
	1.69E-08
	T
	C
	-0.036872
	0.042726
	0.388146
	1
	172862984
	31.82248

	rs11851414
	C
	T
	0.120446
	0.0220512
	4.71E-08
	C
	T
	0.0232281
	0.038814
	0.54954
	14
	69259502
	29.83208

	rs1250552
	G
	A
	-0.154784
	0.0185777
	7.97E-17
	G
	A
	0.0658814
	0.032189
	0.040687
	10
	81058027
	69.41151

	rs13003464
	G
	A
	0.153579
	0.0188934
	4.34E-16
	G
	A
	0.0206846
	0.032873
	0.529205
	2
	61186829
	66.07036

	rs1378938
	C
	T
	-0.117783
	0.0204027
	7.79E-09
	C
	T
	0.0082338
	0.035834
	0.818263
	15
	75096443
	33.3237

	rs2030519
	A
	G
	0.27826
	0.0188629
	3E-49
	A
	G
	0.0275768
	0.032364
	0.394173
	3
	188122978
	217.5945

	rs2097282
	T
	C
	-0.183987
	0.0197345
	1.13E-20
	T
	C
	0.037079
	0.0359
	0.301674
	3
	46396938
	86.91311

	rs2499714
	T
	C
	0.188966
	0.0305353
	6.08E-10
	T
	C
	0.0228372
	0.060531
	0.705963
	6
	34072215
	38.2936

	rs4821124
	C
	T
	0.151003
	0.0230512
	5.72E-11
	C
	T
	0.0694328
	0.042953
	0.105993
	22
	21979289
	42.9089

	rs6498114
	T
	G
	-0.131028
	0.0211512
	5.83E-10
	T
	G
	-0.016759
	0.038221
	0.66104
	16
	10964118
	38.37262

	rs7104791
	C
	T
	-0.14842
	0.0221049
	1.89E-11
	C
	T
	0.100926
	0.040413
	0.012511
	11
	111196858
	45.07866

	rs744254
	A
	G
	0.116421
	0.0210172
	3.04E-08
	A
	G
	0.0748313
	0.036939
	0.042783
	10
	6392848
	30.68147

	rs9258302
	C
	T
	-0.357818
	0.0387501
	2.61E-20
	C
	T
	0.0670977
	0.060642
	0.268531
	6
	29741338
	85.25934


Abbreviation: EA, Effect Allele; OA, Other Allele; EAF, effect allele frequency; SE, standard error; SNP, single nucleotide polymorphism; Chr, Chromosome

Table S3. Detailed information of SNPs used in the MR analysis of CeD on AIH
	SNP
	Effects on CeD
	Effects on AIH
	Chr
	Position
	F

	
	EA
	OA
	Beta
	SE
	p-val
	EA
	OA
	Beta
	SE
	p-val
	
	
	statistic

	rs1018326
	C
	T
	0.151862
	0.0185859
	3.06E-16
	C
	T
	0.034
	0.0481
	0.4801
	2
	103086770
	66.75662

	rs1050976
	T
	C
	-0.111043
	0.0184718
	1.84E-09
	T
	C
	-0.0397
	0.0476
	0.4041
	6
	32326165
	36.13493

	rs10790269
	T
	C
	0.157239
	0.0239751
	5.44E-11
	T
	C
	-0.1199
	0.0625
	0.05518
	6
	29741338
	43.00936

	rs10947460
	A
	G
	-0.12545
	0.0227727
	3.61E-08
	A
	G
	-0.0402
	0.0602
	0.5051
	7
	37418454
	30.34419

	rs11801183
	T
	C
	-0.138343
	0.0245229
	1.69E-08
	T
	C
	-0.1567
	0.0777
	0.04372
	3
	159637678
	31.82248

	rs11851414
	C
	T
	0.120446
	0.0220512
	4.71E-08
	C
	T
	0.0763
	0.0625
	0.2219
	10
	6392848
	29.83208

	rs11875687
	C
	T
	0.159565
	0.0250579
	1.92E-10
	C
	T
	-0.0078
	0.0612
	0.8992
	11
	111196858
	40.54611

	rs12068671
	C
	T
	-0.156654
	0.0244153
	1.4E-10
	C
	T
	-0.0122
	0.0669
	0.8548
	2
	191913034
	41.16443

	rs1250552
	G
	A
	-0.154784
	0.0185777
	7.97E-17
	G
	A
	0.0165
	0.048
	0.731
	16
	10964118
	69.41151

	rs13003464
	G
	A
	0.153579
	0.0188934
	4.34E-16
	G
	A
	-0.0476
	0.0509
	0.3499
	11
	128391937
	66.07036

	rs13132308
	G
	A
	-0.34899
	0.0269131
	1.88E-38
	G
	A
	0.0292
	0.0731
	0.6892
	3
	119123278
	168.1364

	rs13195040
	G
	A
	1.12005
	0.0291168
	3.93E-159
	G
	A
	0.2632
	0.1001
	0.008561
	6
	128293562
	1479.622

	rs1323292
	A
	G
	0.261754
	0.025293
	4.23E-25
	A
	G
	-0.0159
	0.0637
	0.8033
	22
	21979289
	107.0901

	rs1378938
	C
	T
	-0.117783
	0.0204027
	7.79E-09
	C
	T
	-0.0013
	0.0509
	0.9793
	1
	2539400
	33.3237

	rs1431403
	C
	T
	0.64815
	0.0199541
	1.9E-231
	C
	T
	0.0784
	0.0543
	0.1487
	12
	111884608
	1054.994

	rs17264332
	G
	A
	0.250759
	0.0220259
	4.98E-30
	G
	A
	0.1289
	0.0622
	0.03815
	6
	34072215
	129.6012

	rs182429
	G
	A
	-0.150143
	0.0186583
	8.49E-16
	G
	A
	0.0209
	0.048
	0.664
	6
	32145707
	64.74844

	rs1893592
	C
	A
	-0.123864
	0.0208749
	2.96E-09
	C
	A
	-0.027
	0.0515
	0.5999
	3
	46378025
	35.20503

	rs1980422
	T
	C
	-0.172271
	0.0215795
	1.43E-15
	T
	C
	-0.1328
	0.0611
	0.02974
	3
	188119901
	63.72427

	rs2030519
	A
	G
	0.27826
	0.0188629
	3E-49
	A
	G
	0.0287
	0.0477
	0.5477
	2
	204610396
	217.5945

	rs2097282
	T
	C
	-0.183987
	0.0197345
	1.13E-20
	T
	C
	-0.0109
	0.0523
	0.8342
	21
	43855067
	86.91311

	rs2269423
	C
	A
	0.925079
	0.0240484
	1.61E-88
	C
	A
	-0.0237
	0.0537
	0.6589
	6
	159469574
	1479.614

	rs2499714
	T
	C
	0.188966
	0.0305353
	6.08E-10
	T
	C
	0.0621
	0.0894
	0.4875
	6
	138005515
	38.2936

	rs3184504
	C
	T
	-0.175633
	0.0186829
	5.42E-21
	C
	T
	-0.1088
	0.0503
	0.03046
	6
	33047031
	88.36635

	rs4445406
	C
	T
	-0.136049
	0.0197343
	5.42E-12
	C
	T
	-0.0054
	0.0489
	0.9123
	15
	75096443
	47.52373

	rs4821124
	C
	T
	0.151003
	0.0230512
	5.72E-11
	C
	T
	0.0519
	0.0537
	0.3345
	1
	192541021
	42.9089

	rs55743914
	T
	C
	0.187309
	0.021237
	1.15E-18
	T
	C
	0.0246
	0.0581
	0.6726
	6
	27413924
	77.78471

	rs61579022
	A
	G
	0.107957
	0.0188338
	9.92E-09
	A
	G
	0.0191
	0.0479
	0.6905
	4
	123551114
	32.85405

	rs61907765
	T
	C
	0.161268
	0.0221632
	3.43E-13
	T
	C
	0.0552
	0.0594
	0.3524
	2
	61186829
	52.94132

	rs6498114
	T
	G
	-0.131028
	0.0211512
	5.83E-10
	T
	G
	-0.1476
	0.0529
	0.005284
	10
	81058027
	38.37262

	rs6715106
	G
	A
	-0.237369
	0.0412053
	8.38E-09
	G
	A
	0.085
	0.1054
	0.4204
	1
	172681031
	33.18219

	rs7104791
	C
	T
	-0.14842
	0.0221049
	1.89E-11
	C
	T
	0.014
	0.0534
	0.7936
	18
	12843137
	45.07866

	rs744254
	A
	G
	0.116421
	0.0210172
	3.04E-08
	A
	G
	-0.0878
	0.0508
	0.0835
	14
	69259502
	30.68147

	rs76830965
	A
	C
	0.307485
	0.0283999
	2.56E-27
	A
	C
	-0.0699
	0.0851
	0.4111
	1
	172862984
	117.2135

	rs79758729
	G
	A
	0.162969
	0.0290899
	2.12E-08
	G
	A
	0.0802
	0.0771
	0.2982
	6
	33828234
	31.38259

	rs9258302
	C
	T
	-0.357818
	0.0387501
	2.61E-20
	C
	T
	0.0144
	0.0846
	0.865
	11
	118729456
	85.25934

	rs9268303
	A
	G
	-0.638659
	0.0272424
	1.5E-121
	A
	G
	-0.0757
	0.0587
	0.1977
	6
	408079
	549.5543

	rs990171
	C
	A
	-0.178146
	0.0215135
	1.22E-16
	C
	A
	-0.009
	0.0575
	0.876
	2
	182028396
	68.56355


Abbreviation: EA, Effect Allele; OA, Other Allele; EAF, effect allele frequency; SE, standard error; SNP, single nucleotide polymorphism; Chr, Chromosome

Table S4. Detailed information of SNPs used in the MR analysis of CeD on PSC
	SNP
	Effects on CeD
	Effects on PBC
	Chr
	Position
	F

	
	EA
	OA
	Beta
	SE
	p-val
	EA
	OA
	Beta
	SE
	p-val
	
	
	statistic

	rs1018326
	C
	T
	0.151862
	0.018586
	3.06E-16
	C
	T
	0.002996
	0.031
	0.927663
	2
	182007800
	66.75662

	rs10947460
	A
	G
	-0.12545
	0.022773
	3.61E-08
	A
	G
	-0.01882
	0.041
	0.634629
	6
	33828234
	30.34419

	rs11801183
	T
	C
	-0.13834
	0.024523
	1.69E-08
	T
	C
	-0.05069
	0.041
	0.208306
	1
	172864652
	31.82248

	rs11851414
	C
	T
	0.120446
	0.022051
	4.71E-08
	C
	T
	0.037296
	0.036
	0.29804
	14
	69259502
	29.83208

	rs11875687
	C
	T
	0.159565
	0.025058
	1.92E-10
	C
	T
	0.076961
	0.04
	0.04834
	18
	12843137
	40.54611

	rs12068671
	C
	T
	-0.15665
	0.024415
	1.4E-10
	C
	T
	-0.03053
	0.038
	0.408519
	1
	172681031
	41.16443

	rs1378938
	C
	T
	-0.11778
	0.020403
	7.79E-09
	C
	T
	0.023717
	0.034
	0.480733
	15
	75096443
	33.3237

	rs2097282
	T
	C
	-0.18399
	0.019735
	1.13E-20
	T
	C
	-0.04306
	0.031
	0.159272
	3
	46378025
	86.91311

	rs2499714
	T
	C
	0.188966
	0.030535
	6.08E-10
	T
	C
	0.097127
	0.058
	0.083985
	6
	34072215
	38.2936

	rs4821124
	C
	T
	0.151003
	0.023051
	5.72E-11
	C
	T
	0.079735
	0.035
	0.022953
	22
	21979938
	42.9089

	rs55743914
	T
	C
	0.187309
	0.021237
	1.15E-18
	T
	C
	-0.03922
	0.039
	0.306788
	6
	128294709
	77.78471

	rs61907765
	T
	C
	0.161268
	0.022163
	3.43E-13
	T
	C
	0.055435
	0.036
	0.115624
	11
	128391937
	52.94132

	rs6498114
	T
	G
	-0.13103
	0.021151
	5.83E-10
	T
	G
	-0.04688
	0.041
	0.24616
	16
	10965126
	38.37262

	rs6715106
	G
	A
	-0.23737
	0.041205
	8.38E-09
	G
	A
	0.023717
	0.066
	0.710341
	2
	191920771
	33.18219

	rs7104791
	C
	T
	-0.14842
	0.022105
	1.89E-11
	C
	T
	0.029559
	0.044
	0.486311
	11
	111196858
	45.07866

	rs744254
	A
	G
	0.116421
	0.021017
	3.04E-08
	A
	G
	0.002996
	0.04
	0.939498
	10
	6392848
	30.68147

	rs79758729
	G
	A
	0.162969
	0.02909
	2.12E-08
	G
	A
	0.023717
	0.048
	0.620715
	7
	37418454
	31.38259

	rs9258302
	C
	T
	-0.35782
	0.03875
	2.61E-20
	C
	T
	-0.06859
	0.058
	0.228099
	6
	29741338
	85.25934

	rs990171
	C
	A
	-0.17815
	0.021514
	1.22E-16
	C
	A
	0.036332
	0.035
	0.290175
	2
	103086770
	68.56355


Abbreviation: EA, Effect Allele; OA, Other Allele; EAF, effect allele frequency; SE, standard error; SNP, single nucleotide polymorphism; Chr, Chromosome

Table S5. Detailed information of SNPs used in the MR analysis of PBC on CeD
	SNP
	Effects on PBC
	Effects on CeD
	Chr
	Position
	F

	
	EA
	OA
	Beta
	SE
	p-val
	EA
	OA
	Beta
	SE
	p-val
	
	
	statistic

	rs12924729
	A
	G
	-0.271809
	0.0356332
	2.38E-14
	A
	G
	0.0227395
	0.019279
	0.2382
	16
	11191400
	58.17714

	rs17641524
	T
	C
	0.255185
	0.0375019
	1.01E-11
	T
	C
	0.0411419
	0.02252
	0.06771
	1
	197704717
	46.29543

	rs1800693
	C
	T
	0.194799
	0.032403
	1.84E-09
	C
	T
	-0.006521
	0.018881
	0.7298
	12
	6440009
	36.13578

	rs2069235
	A
	G
	0.237362
	0.035481
	2.23E-11
	A
	G
	-0.024908
	0.020145
	0.2163
	22
	39747780
	44.74712

	rs2293370
	A
	G
	-0.34814
	0.0443656
	4.26E-15
	A
	G
	-0.078286
	0.023816
	0.001012
	3
	119228508
	61.56722

	rs2304256
	A
	C
	-0.241435
	0.0373758
	1.05E-10
	A
	C
	-0.051504
	0.020683
	0.01277
	19
	10475652
	41.72092

	rs510372
	T
	C
	-0.205672
	0.034132
	1.68E-09
	T
	C
	-0.041864
	0.019124
	0.02859
	11
	64135298
	36.30457

	rs6679356
	T
	C
	-0.416998
	0.0381197
	7.49E-28
	T
	C
	-0.083422
	0.024019
	0.000514
	1
	67820194
	119.6474

	rs7665090
	G
	A
	0.198939
	0.0323963
	8.21E-10
	G
	A
	-0.005982
	0.019082
	0.7539
	4
	103551603
	37.70365

	rs860413
	C
	A
	-0.247949
	0.0376861
	4.73E-11
	C
	A
	-0.013592
	0.020797
	0.5134
	5
	35943042
	43.28094

	rs911263
	T
	C
	0.218529
	0.0365505
	2.25E-09
	T
	C
	0.0126801
	0.020245
	0.5311
	14
	68753593
	35.74093

	rs9303277
	T
	C
	0.215434
	0.0323021
	2.57E-11
	T
	C
	-0.006976
	0.018015
	0.698601
	17
	37985801
	44.47351


Abbreviation: EA, Effect Allele; OA, Other Allele; EAF, effect allele frequency; SE, standard error; SNP, single nucleotide polymorphism; Chr, Chromosome

Table S6. Detailed information of SNPs used in the MR analysis of PSC on CeD
	SNP
	Effects on PSC
	Effects on CeD
	Chr
	Position
	F

	
	EA
	OA
	Beta
	SE
	p-val
	EA
	OA
	Beta
	SE
	p-val
	
	
	statistic

	rs4147359
	A
	G
	0.216723
	0.03
	5.04E-13
	A
	G
	0.035367
	0.019603
	0.0712
	10
	6108439
	52.18061

	rs4817988
	A
	G
	-0.31481
	0.041
	1.61E-14
	A
	G
	-0.00793
	0.020832
	0.703399
	21
	40468838
	58.94863

	rs725613
	G
	T
	-0.19803
	0.033
	1.96E-09
	G
	T
	0.031499
	0.019195
	0.1008
	16
	11169683
	36.00644


Abbreviation: EA, Effect Allele; OA, Other Allele; EAF, effect allele frequency; SE, standard error; SNP, single nucleotide polymorphism; Chr, Chromosome
[image: image1.jpg]SNP effect on outcome

MR Test

Inverse variance weighted Weighted median

/ MREgger

02 03
SNP effect on exposure

MR Method
Inverse variance weighted
MR Egger
.
.
.
.
.
“ . .
.
= »
0.0 0.2 0.4
Biv

rs990171 -
rs55743914 -
rs1378938 -
rs7104791 -
rs6715106 -
rs1018326 -
rs744254 -
rs79758729 -
rs10947460 -
rs12068671 -
rs11851414 -
rs9258302 -
rs6498114 -
rs11801183 -
rs2097282 -
rs2499714 -
rs61907765 -
rs11875687 -
rsd821124 -

All-

0.0

0.1 02
MR leave-one-out sensttivity analysis for
‘exposure’ on ‘outcome’

03




Figure S1 Scatter plot (A), funnel plot (B), and leave-one-out analysis (C) of the causal effect of CeD on PBC risk. 
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Figure S2 Scatter plot (A), funnel plot (B), and leave-one-out analysis (C) of the causal effect of CeD on PSC risk. 
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Figure S3 Scatter plot (A), funnel plot (B), and leave-one-out analysis (C) of the causal effect of CeD on AIH risk. 
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Figure S4 Scatter plot (A), funnel plot (B), and leave-one-out analysis (C) of the causal effect of PBC on CeD risk. 
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Figure S5 Scatter plot (A), funnel plot (B), and leave-one-out analysis (C) of the causal effect of PSC on CeD risk. 
