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Table S1	Power analyses (Brion et al. 1)
	Outcome
	OR=1.01
	OR=1.05
	OR=1.1
	OR=1.15
	OR=1.2
	N
	% cases

	
	weak IVs (p<5x10-4)

	Broad depression
	0.303
	1.000
	1.000
	1.000
	1.000
	500199
	34.14

	Probable MDD
	0.105
	0.925
	1.000
	1.000
	1.000
	174519
	17.54

	ICD9/10 MDD
	0.067
	0.486
	0.970
	1.000
	1.000
	217584
	3.80

	Anxiety
	0.058
	0.258
	0.731
	0.968
	0.999
	17310
	32.24

	
	established AD loci (Paternoster et al., 2015)

	Broad depression
	0.069
	0.523
	0.978
	1.000
	1.000
	500199
	34.14

	Probable MDD
	0.054
	0.161
	0.480
	0.812
	0.964
	174519
	17.54

	ICD9/10 MDD
	0.051
	0.085
	0.193
	0.370
	0.582
	217584
	3.80

	Anxiety
	0.051
	0.066
	0.113
	0.190
	0.294
	17310
	32.24




Table S2	Overview datasets used for analysis
	Study
	Phenotype
	N cases
	N controls
	Data available

	Exposure

	EAGLE (EUR discovery+replication)2
	atopic dermatitis
	49,488
	310,703
	25 sentinel SNPs

	      EUR discovery incl. 23andMe
	
	18,900
	84,166
	yes

	      EUR discovery excl. 23andMe
	
	10,788
	30,047
	no

	Outcome

	PGC3
	broad depression
	170,756
	329,443
	data available

	UK Biobank4
	probable MDD
	30,603
	143,916
	data available

	
	ICD9/10-based MDD
	8,276
	209,308
	data available

	ANGST Consortium5
	anxiety
	5,580
	11,730
	data available

	Negative and positive control outcome

	TAGC6
	asthma
	23,948
	118,538
	data available

	GIANT7
	height
	-
	704,526
	data available





Table S3	Heterogeneity of Wald ratios and MR-Egger test for directional pleiotropy
	outcome
	Heterogeneity

	
	weak IVs (P<5x10-4)
	established AD loci(Paternoster et al., 2015)

	
	Q
	df
	I2
	p value
	Q
	df
	I2
	p value

	Broad depression
	611.0
	427
	0.30
	1.1x10-8
	78.3
	23
	0.71
	6.0x10-8

	Probable MDD
	451.9
	385
	0.15
	0.0105
	22.6
	20
	0.16
	0.3081

	ICD-9/10 MDD
	421.8
	384
	0.09
	0.0891
	24.6
	20
	0.19
	0.2157

	Anxiety
	252.0
	261
	0.00
	0.6447
	15.7
	21
	0.00
	0.7884

	
	MR-Egger test for directional pleiotropy

	
	
	Intercept
	se
	p value
	
	Intercept
	se
	p value

	Broad depression
	
	0.0009
	0.0006
	0.1007
	
	-0.0032
	0.0041
	0.4462

	Probable MDD
	
	0.0001
	0.0002
	0.3482
	
	0.0002
	0.0007
	0.7710

	ICD9/10 MDD
	
	0.000
	0.0001
	0.7542
	
	0.0002
	0.0003
	0.5908

	Anxiety
	
	-0.0140
	0.0079
	0.1887
	
	-0.0006
	0.0214
	0.9775


Q, heterogeneity statistic Q; df, degree of freedom; se, standard error






Table S4	Leave-one-out analyses
	SNP
	OR
	95% CI
	P value

	Broad depression

	rs10199605
	1.009
	0.976
	1.043
	0.6009

	rs10214237
	1.014
	0.979
	1.049
	0.4465

	rs1057258
	1.015
	0.982
	1.050
	0.3761

	rs10791824
	1.009
	0.974
	1.046
	0.6147

	rs112111458
	1.010
	0.977
	1.044
	0.5561

	rs11657987
	1.014
	0.980
	1.050
	0.4190

	rs12188917
	1.013
	0.977
	1.050
	0.4888

	rs12951971
	1.014
	0.979
	1.050
	0.4362

	rs2041733
	1.010
	0.977
	1.045
	0.5491

	rs2143950
	1.014
	0.979
	1.049
	0.4456

	rs2212434
	1.014
	0.979
	1.051
	0.4345

	rs2227483
	1.012
	0.978
	1.048
	0.4870

	rs2592555
	1.015
	0.980
	1.051
	0.4123

	rs2918307
	1.014
	0.979
	1.051
	0.4292

	rs2944542
	1.012
	0.978
	1.048
	0.4872

	rs4643526
	1.011
	0.977
	1.045
	0.5380

	rs4713555
	1.019
	0.985
	1.054
	0.2681

	rs4809219
	1.010
	0.976
	1.046
	0.5582

	rs61813875
	1.012
	0.974
	1.052
	0.5320

	rs6419573
	1.015
	0.980
	1.051
	0.4067

	rs6473227
	1.016
	0.982
	1.052
	0.3607

	rs6827756
	1.016
	0.982
	1.052
	0.3533

	rs7127307
	1.017
	0.983
	1.052
	0.3235

	rs7146581
	1.019
	0.991
	1.048
	0.1853

	Probable MDD

	rs10199605
	1.001
	0.995
	1.007
	0.8592

	rs10214237
	1.002
	0.995
	1.008
	0.6160

	rs1057258
	1.002
	0.996
	1.009
	0.5490

	rs10791824
	1.001
	0.994
	1.008
	0.7758

	rs112111458
	1.002
	0.996
	1.009
	0.5256

	rs11657987
	1.002
	0.995
	1.008
	0.6236

	rs12951971
	1.002
	0.996
	1.009
	0.5157

	rs2041733
	1.001
	0.995
	1.007
	0.7742

	rs2143950
	1.002
	0.996
	1.009
	0.4534

	rs2212434
	1.004
	0.998
	1.010
	0.2084

	rs2227483
	1.001
	0.995
	1.008
	0.6788

	rs2918307
	1.001
	0.995
	1.007
	0.7679

	rs2944542
	1.002
	0.995
	1.009
	0.5580

	rs4643526
	1.002
	0.996
	1.009
	0.5030

	rs4713555
	1.002
	0.995
	1.008
	0.5969

	rs4809219
	1.002
	0.995
	1.008
	0.6322

	rs61813875
	1.002
	0.995
	1.010
	0.5456

	rs6473227
	1.002
	0.995
	1.009
	0.5702

	rs6827756
	1.001
	0.995
	1.008
	0.6543

	rs7127307
	1.002
	0.996
	1.009
	0.5109

	rs7146581
	1.003
	0.997
	1.009
	0.4097

	ICD-9/10-based MDD

	rs10199605
	1.001
	0.998
	1.004
	0.6079

	rs10214237
	1.001
	0.998
	1.004
	0.5104

	rs1057258
	1.001
	0.998
	1.004
	0.4011

	rs10791824
	1.001
	0.998
	1.004
	0.5133

	rs112111458
	1.001
	0.998
	1.004
	0.4723

	rs11657987
	1.001
	0.998
	1.004
	0.5208

	rs12951971
	1.001
	0.998
	1.004
	0.4789

	rs2041733
	1.001
	0.998
	1.004
	0.6618

	rs2143950
	1.001
	0.998
	1.004
	0.5314

	rs2212434
	1.002
	0.999
	1.005
	0.1107

	rs2227483
	1.001
	0.998
	1.004
	0.4921

	rs2918307
	1.001
	0.998
	1.004
	0.5509

	rs2944542
	1.001
	0.998
	1.004
	0.4658

	rs4643526
	1.001
	0.999
	1.004
	0.3099

	rs4713555
	1.001
	0.998
	1.004
	0.4787

	rs4809219
	1.001
	0.998
	1.004
	0.6968

	rs61813875
	1.001
	0.998
	1.005
	0.4462

	rs6473227
	1.001
	0.998
	1.004
	0.5733

	rs6827756
	1.001
	0.998
	1.004
	0.4765

	rs7127307
	1.001
	0.998
	1.004
	0.5893

	rs7146581
	1.001
	0.999
	1.004
	0.3419

	Anxiety

	rs10199605
	1.076
	0.937
	1.237
	0.2988

	rs10214237
	1.113
	0.970
	1.277
	0.1285

	rs1057258
	1.093
	0.954
	1.253
	0.1997

	rs10791824
	1.109
	0.958
	1.284
	0.1648

	rs112111458
	1.090
	0.951
	1.251
	0.2163

	rs11657987
	1.093
	0.953
	1.253
	0.2024

	rs12188917
	1.111
	0.962
	1.283
	0.1524

	rs12951971
	1.079
	0.939
	1.241
	0.2841

	rs2041733
	1.102
	0.959
	1.266
	0.1695

	rs2143950
	1.099
	0.958
	1.261
	0.1797

	rs2212434
	1.091
	0.944
	1.261
	0.2366

	rs2592555
	1.099
	0.956
	1.262
	0.1838

	rs2918307
	1.069
	0.929
	1.229
	0.3507

	rs2944542
	1.084
	0.945
	1.243
	0.2507

	rs4643526
	1.105
	0.963
	1.269
	0.1547

	rs4713555
	1.119
	0.975
	1.283
	0.1100

	rs4809219
	1.096
	0.952
	1.260
	0.2010

	rs6419573
	1.110
	0.964
	1.277
	0.1456

	rs6473227
	1.109
	0.966
	1.272
	0.1426

	rs6827756
	1.085
	0.945
	1.246
	0.2476

	rs7127307
	1.107
	0.965
	1.270
	0.1473

	rs7146581
	1.105
	0.964
	1.267
	0.1521




Table S5:	SNPs used as instruments for atopic dermatitis
	SNP
	CHR
	BP.hg38
	EA
	OA
	EAF
	BETA
	SE
	P value
	R2
	F

	Established AD instruments reported by Paternoster et al. 20152

	rs61813875
	1
	152564174
	G
	C
	0.026
	0.633
	0.064
	3.84x10-23
	0.00208
	98.297

	rs10199605
	2
	8354967
	A
	G
	0.319
	-0.088
	0.019
	2.06x10-6
	0.00048
	22.574

	rs4643526
	2
	60957516
	A
	G
	0.184
	0.086
	0.021
	5.83x10-5
	0.00034
	16.177

	rs112111458
	2
	70872975
	G
	A
	0.128
	-0.098
	0.027
	2.51x10-4
	0.00028
	13.420

	rs6419573
	2
	102410643
	C
	T
	0.759
	-0.124
	0.020
	2.92x10-10
	0.00084
	39.785

	rs1057258
	2
	233206983
	T
	C
	0.188
	-0.063
	0.023
	0.00545
	0.00016
	7.728

	rs6827756
	4
	122263256
	C
	T
	0.614
	-0.083
	0.017
	1.84x10-6
	0.00048
	22.785

	rs10214237
	5
	35883632
	C
	T
	0.279
	-0.067
	0.019
	3.71x10-4
	0.00027
	12.687

	rs12188917
	5
	132655393
	C
	T
	0.205
	0.170
	0.022
	2.89x10-15
	0.00132
	62.427

	rs4713555
	6
	32607747
	T
	G
	0.258
	-0.114
	0.025
	3.60x10-6
	0.00045
	21.494

	rs6473227
	8
	80373657
	A
	C
	0.622
	-0.083
	0.017
	1.34x10-6
	0.00050
	23.395

	rs6602364
	10
	5996890
	C
	G
	0.551
	-0.070
	0.017
	4.15x10-5
	0.00036
	16.823

	rs2944542
	10
	62610240
	G
	C
	0.611
	0.060
	0.017
	5.27x10-4
	0.00025
	12.028

	rs2592555
	11
	36350207
	C
	T
	0.271
	-0.096
	0.021
	2.89x10-6
	0.00046
	21.918

	rs10791824
	11
	65791795
	G
	A
	0.588
	0.146
	0.017
	6.12x10-17
	0.00148
	70.037

	rs2212434
	11
	76570549
	T
	C
	0.451
	0.129
	0.017
	2.09x10-14
	0.00124
	58.526

	rs7127307
	11
	128317488
	C
	T
	0.481
	-0.079
	0.017
	6.95x10-6
	0.00043
	20.233

	rs2227483
	12
	68254396
	T
	A
	0.583
	0.073
	0.017
	1.98x10-5
	0.00039
	18.236

	rs2143950
	14
	35103151
	T
	C
	0.167
	0.085
	0.022
	1.50x10-4
	0.00030
	14.393

	rs7146581
	14
	102834735
	T
	C
	0.241
	-0.059
	0.020
	0.00306
	0.00019
	8.777

	rs2041733
	16
	11135732
	C
	T
	0.547
	-0.080
	0.017
	1.92x10-6
	0.00048
	22.702

	rs12951971
	17
	42376113
	G
	T
	0.091
	0.155
	0.030
	1.58x10-7
	0.00058
	27.533

	rs11657987
	17
	78391282
	T
	G
	0.503
	0.044
	0.017
	0.01058
	0.00014
	6.538

	rs2918307
	19
	8679458
	G
	A
	0.166
	0.142
	0.023
	6.50x10-10
	0.00081
	38.224

	rs4809219
	20
	63671762
	A
	C
	0.749
	0.116
	0.021
	3.43x10-8
	0.00065
	30.490


EA, effect allele. OA, other allele. EAF, effect allele frequency. SE, standard error.

Table S6	Mendelian randomization estimates for the relationship between broad depression, probable and ICD-9/10-based major depressive disorder, anxiety and atopic dermatitis
	Exposure
	method
	OR
	(95% CI)
	P value

	broad depression
	Inverse variance weighted
	1.056
	(0.975-1.143)
	0.1827

	
	Weighted median
	1.100
	(0.982-1.231)
	0.0991

	
	Robust adjusted profile score
	1.060
	(0.974-1.154)
	0.1772

	
	IVW radial
	1.056
	(0.975-1.143)
	0.1827

	
	MR PRESSO: Raw
	1.059
	(0.980-1.144)
	0.1465

	probable MDD
	Inverse variance weighted
	0.718
	(0.481-1.072)
	0.1056

	
	Weighted median
	0.865
	(0.476-1.572)
	0.6348

	
	Robust adjusted profile score
	0.740
	(0.472-1.160)
	0.1890

	
	IVW radial
	0.718
	(0.481-1.073)
	0.1056

	
	MR PRESSO
	0.718
	(0.481-1.072)
	0.1064

	ICD-9/10-based MDD
	Inverse variance weighted
	1.074
	(0.451-2.555)
	0.8720

	
	Weighted median
	1.201
	(0.333-4.327)
	0.7796

	
	Robust adjusted profile score
	1.019
	(0.393-2.645)
	0.9689

	
	IVW radial
	1.074
	(0.456-2.528)
	0.8705

	
	MR PRESSO
	1.074
	(0.456-2.528)
	0.8705

	anxiety
	Inverse variance weighted
	0.998
	(0.983-1.012)
	0.7502

	
	Weighted median
	1.000
	(0.978-1.023)
	0.9750

	
	Robust adjusted profile score
	0.999
	(0.983-1.014)
	0.8664

	
	IVW radial
	0.998
	(0.983-1.012)
	0.7503

	
	MR PRESSO
	0.998
	(0.983-1.012)
	0.7504


MR PRESSO, MR Pleiotropy RESidual Sum and Outlier. MDD, major depressive disorder. 



Table S7	Mendelian randomization estimates for the relationship between atopic dermatitis and positive control outcome asthma as well as with negative control outcome type 2 diabetes
	Outcomes
	Method
	OR
	(95% CI)
	P value

	Asthma
	Inverse variance weighted
	1.617
	(1.351-1.935)
	1.6x10-7

	
	Weighted median
	1.554
	(1.253-1.927)
	6.0 x10-5

	
	Robust adjusted profile score
	1.724
	(1.424-2.087)
	2.3 x10-8

	
	IVW radial
	1.628
	(1.362-1.945)
	8.3 x10-8

	
	MR PRESSO
	1.617
	(1.351-1.935)
	5.3 x10-4

	Body height
	Inverse variance weighted
	0.996
	(0.967-1.025)
	0.7763

	
	Weighted median
	1.007
	(0.985-1.029)
	0.5381

	
	Robust adjusted profile score
	1.002
	(0.974-1.030)
	0.9106

	
	IVW radial
	0.996
	(0.967-1.025)
	0.7762

	
	MR PRESSO
	1.000
	(0.984-1.017)
	0.9603


MR PRESSO, MR Pleiotropy RESidual Sum and Outlier. MDD, major depressive disorder.
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