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Supplementary Tables.
S1 Table. Genetic variants used as instrumental variables in univariable MR and the corresponding F statistics.
	Trait
	SNP
	CHR
	A1
	A2
	EAF
	BETA
	SE
	p-value
	F
	Outcome

	UC
	rs10045431
	5
	C
	T
	0.713 
	0.145 
	0.024 
	1.09E-09
	237.813 
	IDA

	UC
	rs10182512
	2
	A
	G
	0.350 
	0.161 
	0.022 
	5.19E-13
	326.502 
	IDA

	UC
	rs10272963
	7
	T
	C
	0.426 
	-0.172 
	0.022 
	1.69E-15
	402.246 
	IDA

	UC
	rs10737481
	1
	G
	A
	0.556 
	0.250 
	0.022 
	4.37E-31
	873.946 
	IDA

	UC
	rs11209026
	1
	A
	G
	0.059 
	-0.562 
	0.052 
	1.58E-27
	994.729 
	IDA

	UC
	rs114152040
	5
	A
	G
	0.032 
	0.340 
	0.062 
	4.95E-08
	195.701 
	IDA

	UC
	rs117292830
	6
	A
	G
	0.027 
	0.615 
	0.070 
	2.20E-18
	551.703 
	IDA

	UC
	rs12612675
	2
	G
	A
	0.403 
	0.123 
	0.022 
	1.98E-08
	200.798 
	IDA

	UC
	rs12817473
	12
	G
	A
	0.382 
	0.191 
	0.022 
	1.71E-18
	479.306 
	IDA

	UC
	rs1317209
	1
	A
	G
	0.188 
	0.146 
	0.027 
	3.47E-08
	179.951 
	IDA

	UC
	rs1359946
	13
	A
	G
	0.196 
	0.158 
	0.027 
	3.84E-09
	218.447 
	IDA

	UC
	rs137845
	22
	G
	A
	0.515 
	0.118 
	0.021 
	2.38E-08
	192.785 
	IDA

	UC
	rs143210366
	6
	G
	A
	0.037 
	0.390 
	0.057 
	8.24E-12
	297.247 
	IDA

	UC
	rs148844907
	6
	A
	G
	0.010 
	1.341 
	0.109 
	7.17E-35
	1028.911 
	IDA

	UC
	rs1801274
	1
	G
	A
	0.483 
	-0.183 
	0.022 
	3.78E-17
	466.041 
	IDA

	UC
	rs1886731
	1
	C
	T
	0.481 
	-0.141 
	0.022 
	2.25E-10
	273.025 
	IDA

	UC
	rs1887428
	9
	C
	T
	0.623 
	-0.177 
	0.022 
	3.36E-15
	408.363 
	IDA

	UC
	rs2212434
	11
	T
	C
	0.460 
	0.142 
	0.021 
	2.46E-11
	277.125 
	IDA

	UC
	rs2301989
	7
	A
	G
	0.402 
	-0.141 
	0.022 
	8.55E-11
	264.695 
	IDA

	UC
	rs254559
	5
	A
	G
	0.404 
	0.124 
	0.022 
	7.63E-09
	205.654 
	IDA

	UC
	rs3024493
	1
	A
	G
	0.168 
	0.236 
	0.028 
	1.09E-17
	435.217 
	IDA

	UC
	rs34920465
	1
	G
	A
	0.170 
	-0.193 
	0.029 
	2.93E-11
	291.868 
	IDA

	UC
	rs35730213
	1
	C
	T
	0.267 
	-0.167 
	0.025 
	8.81E-12
	302.474 
	IDA

	UC
	rs3829111
	9
	A
	G
	0.417 
	0.156 
	0.021 
	2.89E-13
	329.674 
	IDA

	UC
	rs45627734
	6
	A
	G
	0.030 
	0.406 
	0.063 
	1.47E-10
	266.940 
	IDA

	UC
	rs4574921
	9
	T
	C
	0.741 
	0.151 
	0.026 
	4.24E-09
	240.984 
	IDA

	UC
	rs4676410
	2
	A
	G
	0.197 
	0.208 
	0.028 
	2.46E-13
	380.126 
	IDA

	UC
	rs483905
	11
	A
	G
	0.294 
	0.129 
	0.023 
	1.57E-08
	190.647 
	IDA

	UC
	rs484356
	11
	G
	A
	0.328 
	-0.134 
	0.023 
	3.95E-09
	219.391 
	IDA

	UC
	rs56167332
	5
	A
	G
	0.342 
	0.152 
	0.023 
	5.30E-11
	286.526 
	IDA

	UC
	rs6017342
	20
	C
	T
	0.538 
	0.191 
	0.024 
	1.38E-15
	508.344 
	IDA

	UC
	rs6062496
	20
	A
	G
	0.573 
	0.158 
	0.022 
	1.47E-12
	341.470 
	IDA

	UC
	rs6933404
	6
	C
	T
	0.216 
	0.167 
	0.025 
	3.68E-11
	260.594 
	IDA

	UC
	rs7523335
	1
	A
	G
	0.177 
	-0.170 
	0.029 
	2.29E-09
	233.698 
	IDA

	UC
	rs7752873
	6
	T
	C
	0.137 
	0.182 
	0.030 
	1.83E-09
	217.001 
	IDA

	UC
	rs7911680
	10
	C
	T
	0.490 
	-0.172 
	0.021 
	8.27E-16
	410.701 
	IDA

	UC
	rs798502
	7
	C
	T
	0.283 
	-0.136 
	0.024 
	1.21E-08
	209.040 
	IDA

	UC
	rs9823546
	3
	A
	G
	0.310 
	0.177 
	0.022 
	2.29E-15
	372.472 
	IDA

	UC
	rs9977672
	21
	A
	G
	0.251 
	-0.245 
	0.026 
	6.21E-21
	633.944 
	IDA

	CD
	rs10045431
	5
	C
	A
	0.716 
	0.216 
	0.026 
	9.06E-17
	403.858 
	IDA

	CD
	rs10055349
	5
	A
	G
	0.222 
	0.214 
	0.027 
	5.63E-15
	336.876 
	IDA

	CD
	rs1056441
	20
	C
	T
	0.698 
	0.167 
	0.026 
	5.44E-11
	248.578 
	IDA

	CD
	rs10748781
	10
	A
	C
	0.551 
	-0.219 
	0.024 
	3.72E-20
	508.082 
	IDA

	CD
	rs10761659
	10
	G
	A
	0.553 
	0.212 
	0.024 
	3.42E-19
	474.601 
	IDA

	CD
	rs111564463
	16
	G
	A
	0.021 
	0.563 
	0.093 
	1.51E-09
	275.788 
	IDA

	CD
	rs11209026
	1
	A
	G
	0.056 
	-0.995 
	0.064 
	1.05E-54
	2457.033 
	IDA

	CD
	rs11236797
	11
	A
	C
	0.473 
	0.181 
	0.023 
	4.85E-15
	347.132 
	IDA

	CD
	rs114607072
	6
	T
	G
	0.040 
	0.442 
	0.063 
	2.20E-12
	319.933 
	IDA

	CD
	rs11564236
	12
	T
	A
	0.034 
	0.519 
	0.060 
	2.85E-18
	380.809 
	IDA

	CD
	rs12194825
	6
	A
	T
	0.186 
	-0.172 
	0.030 
	8.00E-09
	188.433 
	IDA

	CD
	rs1250573
	10
	A
	G
	0.287 
	-0.171 
	0.026 
	9.01E-11
	252.838 
	IDA

	CD
	rs12717899
	5
	T
	G
	0.794 
	0.159 
	0.029 
	3.59E-08
	174.664 
	IDA

	CD
	rs12936409
	17
	T
	C
	0.471 
	0.138 
	0.023 
	1.37E-09
	200.056 
	IDA

	CD
	rs1297271
	21
	T
	C
	0.430 
	-0.155 
	0.024 
	6.28E-11
	248.508 
	IDA

	CD
	rs13135092
	4
	G
	A
	0.095 
	0.221 
	0.039 
	1.21E-08
	178.355 
	IDA

	CD
	rs143345302
	6
	T
	C
	0.134 
	0.212 
	0.036 
	3.44E-09
	219.694 
	IDA

	CD
	rs145126485
	16
	C
	A
	0.036 
	0.627 
	0.062 
	2.26E-24
	585.183 
	IDA

	CD
	rs1456896
	7
	T
	C
	0.698 
	0.139 
	0.025 
	2.90E-08
	172.379 
	IDA

	CD
	rs147018773
	5
	T
	C
	0.097 
	0.322 
	0.038 
	8.89E-18
	384.462 
	IDA

	CD
	rs148844907
	6
	A
	T
	0.008 
	0.958 
	0.142 
	1.47E-11
	319.648 
	IDA

	CD
	rs151314883
	22
	A
	G
	0.158 
	-0.224 
	0.033 
	7.12E-12
	281.916 
	IDA

	CD
	rs1873625
	3
	A
	C
	0.320 
	0.181 
	0.024 
	1.09E-13
	301.151 
	IDA

	CD
	rs1887428
	9
	C
	G
	0.623 
	-0.168 
	0.024 
	4.22E-12
	280.805 
	IDA

	CD
	rs1932990
	13
	T
	C
	0.254 
	0.153 
	0.026 
	6.02E-09
	186.577 
	IDA

	CD
	rs2076756
	16
	G
	A
	0.284 
	0.400 
	0.024 
	3.24E-61
	1450.704 
	IDA

	CD
	rs2129944
	19
	G
	T
	0.291 
	-0.156 
	0.027 
	7.81E-09
	212.492 
	IDA

	CD
	rs2188962
	5
	T
	C
	0.440 
	0.212 
	0.023 
	1.36E-20
	474.666 
	IDA

	CD
	rs2505640
	10
	G
	A
	0.644 
	-0.146 
	0.024 
	7.61E-10
	205.361 
	IDA

	CD
	rs281379
	19
	A
	G
	0.489 
	0.140 
	0.024 
	4.26E-09
	205.959 
	IDA

	CD
	rs2856997
	6
	A
	C
	0.421 
	0.141 
	0.023 
	8.37E-10
	203.183 
	IDA

	CD
	rs28701841
	6
	A
	G
	0.117 
	0.224 
	0.037 
	1.85E-09
	218.631 
	IDA

	CD
	rs3024505
	1
	A
	G
	0.162 
	0.178 
	0.030 
	3.90E-09
	180.590 
	IDA

	CD
	rs3091315
	17
	G
	A
	0.266 
	-0.180 
	0.026 
	9.52E-12
	265.801 
	IDA

	CD
	rs3810936
	9
	C
	T
	0.698 
	0.208 
	0.026 
	2.46E-15
	386.874 
	IDA

	CD
	rs4077515
	9
	T
	C
	0.420 
	0.216 
	0.024 
	4.37E-20
	485.172 
	IDA

	CD
	rs444210
	6
	G
	A
	0.547 
	0.163 
	0.023 
	1.02E-12
	280.023 
	IDA

	CD
	rs4486887
	16
	T
	C
	0.694 
	-0.196 
	0.025 
	2.04E-15
	346.792 
	IDA

	CD
	rs4820091
	22
	G
	T
	0.198 
	0.172 
	0.028 
	1.22E-09
	197.022 
	IDA

	CD
	rs4851586
	2
	C
	T
	0.760 
	-0.169 
	0.026 
	9.94E-11
	219.757 
	IDA

	CD
	rs4902642
	14
	A
	G
	0.409 
	-0.129 
	0.024 
	4.34E-08
	169.893 
	IDA

	CD
	rs56062135
	15
	T
	C
	0.234 
	0.193 
	0.027 
	7.45E-13
	283.123 
	IDA

	CD
	rs56167332
	5
	A
	C
	0.343 
	0.170 
	0.026 
	2.28E-11
	276.995 
	IDA

	CD
	rs6588243
	1
	C
	A
	0.590 
	0.132 
	0.023 
	1.78E-08
	176.718 
	IDA

	CD
	rs6704109
	1
	T
	C
	0.256 
	0.202 
	0.026 
	2.77E-15
	329.798 
	IDA

	CD
	rs697693
	1
	A
	G
	0.201 
	0.172 
	0.028 
	8.36E-10
	201.332 
	IDA

	CD
	rs72798422
	16
	C
	T
	0.048 
	0.590 
	0.051 
	3.19E-31
	682.871 
	IDA

	CD
	rs7423615
	2
	T
	C
	0.194 
	0.164 
	0.029 
	1.12E-08
	176.138 
	IDA

	CD
	rs744166
	17
	G
	A
	0.408 
	-0.129 
	0.023 
	2.92E-08
	170.031 
	IDA

	CD
	rs7543234
	1
	T
	C
	0.239 
	0.155 
	0.027 
	6.10E-09
	185.282 
	IDA

	CD
	rs76532080
	16
	T
	C
	0.068 
	0.358 
	0.052 
	6.47E-12
	346.451 
	IDA

	CD
	rs7713270
	5
	T
	C
	0.624 
	0.297 
	0.024 
	6.97E-35
	899.280 
	IDA

	CD
	rs78487399
	2
	C
	G
	0.101 
	0.226 
	0.037 
	1.03E-09
	194.803 
	IDA

	CD
	rs80262450
	18
	A
	G
	0.113 
	0.283 
	0.035 
	1.08E-15
	340.160 
	IDA

	CD
	rs8178977
	19
	C
	G
	0.239 
	0.193 
	0.027 
	2.06E-12
	286.081 
	IDA

	CD
	rs921720
	8
	G
	A
	0.619 
	0.163 
	0.024 
	6.40E-12
	264.699 
	IDA

	T2DM
	rs10811662
	9
	A
	G
	0.171 
	-0.160 
	0.021 
	1.00E-13
	508.517 
	IDA

	T2DM
	rs11257655
	10
	T
	C
	0.210 
	0.120 
	0.019 
	3.74E-10
	338.562 
	IDA

	T2DM
	rs12555274
	9
	C
	G
	0.267 
	0.126 
	0.020 
	1.67E-10
	435.282 
	IDA

	T2DM
	rs13266634
	8
	T
	C
	0.305 
	-0.138 
	0.017 
	3.01E-15
	567.961 
	IDA

	T2DM
	rs1708302
	7
	T
	C
	0.492 
	-0.140 
	0.016 
	2.93E-19
	694.830 
	IDA

	T2DM
	rs2943656
	2
	G
	A
	0.634 
	0.103 
	0.016 
	2.74E-10
	349.520 
	IDA

	T2DM
	rs34872471
	10
	C
	T
	0.701 
	0.353 
	0.017 
	1.15E-94
	3862.616 
	IDA

	T2DM
	rs35261542
	6
	A
	C
	0.277 
	0.133 
	0.017 
	1.66E-14
	500.590 
	IDA

	T2DM
	rs3768321
	1
	T
	G
	0.197 
	0.112 
	0.020 
	9.02E-09
	279.376 
	IDA

	T2DM
	rs3843467
	5
	T
	G
	0.203 
	0.122 
	0.019 
	1.90E-10
	341.301 
	IDA

	T2DM
	rs4746890
	10
	C
	T
	0.783 
	-0.114 
	0.019 
	4.41E-09
	309.662 
	IDA

	T2DM
	rs6743071
	2
	G
	T
	0.904 
	-0.171 
	0.028 
	5.77E-10
	357.301 
	IDA

	T2DM
	rs71304101
	3
	A
	G
	0.122 
	-0.201 
	0.025 
	4.39E-16
	614.963 
	IDA

	T2DM
	rs71320321
	3
	A
	G
	0.318 
	0.136 
	0.017 
	5.05E-16
	567.524 
	IDA

	T2DM
	rs76895963
	12
	G
	T
	0.979 
	-0.543 
	0.086 
	2.27E-10
	843.416 
	IDA

	T2DM
	rs7903302
	10
	C
	T
	0.576 
	-0.095 
	0.016 
	3.52E-09
	309.262 
	IDA

	T2DM
	rs9268835
	6
	A
	G
	0.291 
	0.128 
	0.019 
	1.37E-11
	474.706 
	IDA



S2 Table. Conditional F statistics from multivariable MR.
	
	Outcome
	
	F

	Model1
	IDA
	UC
	13.346

	
	
	CD
	15.312

	Mode2
	IDA
	UC
	42.980

	
	
	T2DM
	24.524

	Model3
	IDA
	CD
	44.079

	
	
	TWDM
	18.480

	Model4
	IDA
	UC
	15.360

	
	
	CD
	17.444

	
	
	T2DM
	15.683













CD = Crohn's disease,UC = Ulcerative colitis, T2DM = type 2 diabetes.

S3 Table.Cochran Q test result and MR-Egger intercept in univariable MR
	
	
	IVW-Q test
	MR-Egger

	outcome
	exposure
	Q-statistic
	Q_p
	intercept
	SE
	p-value

	IDA
	CD
	44.007
	0.856
	0.012
	0.007
	0.079

	
	UC
	35.338
	0.593
	-0.019
	0.009
	0.038

	
	T2DM
	23.809
	0.090
	-0.024
	0.015
	0.140


IVW: inverse-variance weighted, SE: standard error, CD = Crohn's disease,UC = Ulcerative colitis, T2DM = type 2 diabetes.

S4 Table. Multivariable MR estimates for UC,CD and T2DM.
	
	Outcome
	Method
	SNP N
	Exposure
	beta
	Se
	p

	Model1
	IDA
	IVW
	61
	UC
	-0.010
	0.024
	0.022

	
	
	
	
	CD
	0.047
	0.021
	0.022

	
	
	MR-Egger
	60
	UC
	-0.023
	0.031
	0.454

	
	
	
	
	CD
	0.035
	0.027
	0.193

	
	
	MR-Lasso
	42
	CD
	0.044
	0.015
	0.004

	
	
	
	
	
	
	
	

	Model2
	IDA
	IVW
	45
	T2DM
	0.114
	0.035
	0.001

	
	
	
	
	UC
	0.008
	0.020
	0.670

	
	
	MR-Egger
	44
	T2DM
	0.131
	0.045
	0.003

	
	
	
	
	UC
	0.009
	0.020
	0.656

	
	
	MR-Lasso
	15
	T2DM
	0.116
	0.038
	0.002

	
	
	
	
	
	
	
	

	Model3
	IDA
	IVW
	59
	T2DM
	0.095
	0.034
	0.005

	
	
	
	
	CD
	0.038
	0.015
	0.012

	
	
	MR-Egger
	61
	T2DM
	0.115
	0.044
	0.008

	
	
	
	
	CD
	0.039
	0.016
	0.015

	
	
	MR-Lasso
	61
	T2DM
	0.094
	0.034
	0.006

	
	
	
	
	CD
	0.035
	0.016
	0.029

	Model4
	IDA
	IVW
	71
	T2DM
	0.096
	0.034
	0.005

	
	
	
	
	CD
	0.031
	0.021
	0.143

	
	
	
	
	UC
	0.002
	0.024
	0.938

	
	
	MR-Egger
	75
	T2DM
	0.124
	0.043
	0.003

	
	
	
	
	CD
	0.036
	0.021
	0.085

	
	
	
	
	UC
	0.001
	0.024
	0.977

	
	
	MR-Lasso
	
	T2DM
	0.103
	0.034
	0.002

	
	
	
	
	CD
	0.037
	0.016
	0.020

	
	
	
	
	UC
	
	
	



S5 Table. MR-Egger intercept and Q test result in MVMR for IDA 
	
	
	
	Q test
	
	MR-Egger
	
	

	
	Outcome
	Method 
	Q-statistic
	Q_p
	intercept
	SE
	p

	Model1
	IDA
	IVW
	58.87826
	0.517
	0.004
	0.006
	0.503

	
	
	MR-Egger
	58.6334
	0.526
	
	
	

	Mode2
	IDA
	IVW
	43.81401
	0.480
	-0.003
	0.004
	0.520

	
	
	MR-Egger
	43.9036
	0.476
	
	
	

	Model3
	IDA
	IVW
	52.94203
	0.663
	-0.003
	0.004
	0.443

	
	
	MR-Egger
	52.7802
	0.669
	
	
	

	Model4
	IDA
	IVW
	68.74684
	0.554
	-0.003
	0.003
	0.297

	
	
	MR-Egger
	68.2594
	0.570
	
	
	


SE: standard error,CD = Crohn's disease,UC = Ulcerative colitis, T2DM = type 2 diabetes.
Supplementary Figure.
[bookmark: _GoBack]S1 Fig. Scatter plots showing the effect of exposure on the IDA via different methods (a)
(b)
(c)

(a), (b), (c) represent the effect of the trait on UC, CD and T2DM, respectively.
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