[bookmark: _GoBack]Table S1 - Epistasis analysis among GWAS hits: all 153 pairs

Results are sorted according to FORCE empirical p-values, estimated on the basis of 106 permutations

	SNP pair description
	 
	Epistasis analysis

	First SNP
	 
	Second SNP
	
	FORCE
	
	Plink FastEpistasis

	rs number
	Chromosomal location 
	 
	rs number
	Chromosomal location 
	
	IOR
	Empirical p-value
	
	Z-score
	p-value

	rs10484554
	6p21.33
	
	rs27524
	5q15
	
	1.407
	0.003
	
	6.846
	0.009

	rs10484554
	6p21.33
	
	rs3134792
	6p21.33
	
	0.676
	0.008
	
	1.068
	0.301

	rs2201841
	1p31.3
	
	rs3213094
	5q33.3
	
	1.343
	0.012
	
	4.737
	0.03

	rs3134792
	6p21.33
	
	rs4795067
	17q11
	
	1.385
	0.013
	
	3.188
	0.074

	rs20541
	5q31
	
	rs17716942
	2q24
	
	0.706
	0.013
	
	6.987
	0.008

	rs702873
	2p16
	
	rs4795067
	17q11
	
	0.75
	0.014
	
	3.414
	0.065

	rs10484554
	6p21.33
	
	rs4795067
	17q11
	
	0.765
	0.018
	
	2.597
	0.107

	rs610604
	6q23
	
	rs17716942
	2q24
	
	0.74
	0.023
	
	6.591
	0.01

	rs3213094
	5q33.3
	
	rs12580100
	12q13.2
	
	0.732
	0.029
	
	5.132
	0.023

	rs4649203
	1p36
	
	rs240993
	6q21
	
	0.795
	0.038
	
	2.27
	0.132

	rs4649203
	1p36
	
	rs702873
	2p16
	
	0.79
	0.041
	
	1.237
	0.266

	rs3134792
	6p21.33
	
	rs27524
	5q15
	
	0.767
	0.041
	
	11.84
	5.8E-04

	rs702873
	2p16
	
	rs2546890
	5q33.3
	
	0.776
	0.042
	
	0.804
	0.37

	rs27524
	5q15
	
	rs17716942
	2q24
	
	0.763
	0.046
	
	5.28
	0.022

	rs610604
	6q23
	
	rs6701216
	1q21
	
	0.793
	0.058
	
	4.289
	0.038

	rs2201841
	1p31.3
	
	rs2546890
	5q33.3
	
	1.254
	0.059
	
	2.587
	0.108

	rs27524
	5q15
	
	rs7993214
	13q14.11
	
	0.807
	0.06
	
	3.596
	0.058

	rs3134792
	6p21.33
	
	rs3213094
	5q33.3
	
	1.279
	0.073
	
	2.61
	0.106

	rs702873
	2p16
	
	rs2201841
	1p31.3
	
	0.819
	0.084
	
	1.669
	0.196

	rs10484554
	6p21.33
	
	rs12580100
	12q13.2
	
	1.259
	0.087
	
	2.535
	0.111

	rs4649203
	1p36
	
	rs6701216
	1q21
	
	0.811
	0.087
	
	3.518
	0.061

	rs2201841
	1p31.3
	
	rs27524
	5q15
	
	1.212
	0.089
	
	1.666
	0.197

	rs4112788
	1q21.3
	
	rs7993214
	13q14.11
	
	0.829
	0.09
	
	1.546
	0.214

	rs240993
	6q21
	
	rs7993214
	13q14.11
	
	0.832
	0.096
	
	1.896
	0.169

	rs6701216
	1q21
	
	rs8016947
	14q13
	
	1.234
	0.101
	
	1.087
	0.297

	rs3213094
	5q33.3
	
	rs4795067
	17q11
	
	0.822
	0.101
	
	0.744
	0.388

	rs702873
	2p16
	
	rs3213094
	5q33.3
	
	0.817
	0.102
	
	0.899
	0.343

	rs4649203
	1p36
	
	rs3213094
	5q33.3
	
	1.209
	0.108
	
	2.623
	0.105

	rs10484554
	6p21.33
	
	rs702873
	2p16
	
	0.832
	0.112
	
	0.922
	0.337

	rs240993
	6q21
	
	rs2546890
	5q33.3
	
	0.827
	0.113
	
	1.757
	0.185

	rs3134792
	6p21.33
	
	rs7993214
	13q14.11
	
	1.225
	0.118
	
	0.46
	0.497

	rs4649203
	1p36
	
	rs4795067
	17q11
	
	1.181
	0.138
	
	0.514
	0.474

	rs3213094
	5q33.3
	
	rs8016947
	14q13
	
	0.833
	0.141
	
	0.898
	0.343

	rs6701216
	1q21
	
	rs7993214
	13q14.11
	
	1.188
	0.161
	
	0.765
	0.382

	rs20541
	5q31
	
	rs4112788
	1q21.3
	
	0.848
	0.166
	
	0.584
	0.445

	rs27524
	5q15
	
	rs6701216
	1q21
	
	0.845
	0.181
	
	3.074
	0.08

	rs702873
	2p16
	
	rs7993214
	13q14.11
	
	0.857
	0.183
	
	0.819
	0.365

	rs2546890
	5q33.3
	
	rs7993214
	13q14.11
	
	0.853
	0.186
	
	1.233
	0.267

	rs2546890
	5q33.3
	
	rs4795067
	17q11
	
	0.852
	0.187
	
	1.262
	0.261

	rs240993
	6q21
	
	rs12580100
	12q13.2
	
	0.84
	0.189
	
	1.647
	0.199

	rs3134792
	6p21.33
	
	rs702873
	2p16
	
	0.841
	0.199
	
	0.888
	0.346

	rs27524
	5q15
	
	rs610604
	6q23
	
	0.867
	0.209
	
	0.6
	0.439

	rs27524
	5q15
	
	rs240993
	6q21
	
	0.87
	0.217
	
	1.955
	0.162

	rs8016947
	14q13
	
	rs4795067
	17q11
	
	1.154
	0.225
	
	0.046
	0.831

	rs2546890
	5q33.3
	
	rs17716942
	2q24
	
	1.188
	0.231
	
	0.366
	0.545

	rs702873
	2p16
	
	rs12580100
	12q13.2
	
	0.851
	0.244
	
	1.447
	0.229

	rs27524
	5q15
	
	rs20541
	5q31
	
	0.869
	0.25
	
	0.092
	0.761

	rs4649203
	1p36
	
	rs3134792
	6p21.33
	
	0.865
	0.262
	
	1.961
	0.161

	rs3134792
	6p21.33
	
	rs12580100
	12q13.2
	
	0.837
	0.264
	
	1.727
	0.189

	rs610604
	6q23
	
	rs4795067
	17q11
	
	1.132
	0.269
	
	0.198
	0.656

	rs6701216
	1q21
	
	rs3213094
	5q33.3
	
	1.153
	0.277
	
	1.071
	0.301

	rs3134792
	6p21.33
	
	rs17716942
	2q24
	
	0.845
	0.278
	
	0.903
	0.342

	rs20541
	5q31
	
	rs6701216
	1q21
	
	1.15
	0.283
	
	0.407
	0.523

	rs10484554
	6p21.33
	
	rs20541
	5q31
	
	1.137
	0.284
	
	1.304
	0.254

	rs20541
	5q31
	
	rs4795067
	17q11
	
	1.133
	0.299
	
	1.701
	0.192

	rs4649203
	1p36
	
	rs4112788
	1q21.3
	
	1.119
	0.31
	
	0.653
	0.419

	rs3134792
	6p21.33
	
	rs2546890
	5q33.3
	
	1.149
	0.318
	
	0.033
	0.856

	rs4649203
	1p36
	
	rs20541
	5q31
	
	1.126
	0.322
	
	0.545
	0.46

	rs27524
	5q15
	
	rs4795067
	17q11
	
	1.12
	0.324
	
	0.574
	0.449

	rs702873
	2p16
	
	rs240993
	6q21
	
	0.893
	0.327
	
	0.772
	0.38

	rs20541
	5q31
	
	rs610604
	6q23
	
	0.897
	0.359
	
	3.094
	0.079

	rs27524
	5q15
	
	rs12580100
	12q13.2
	
	1.131
	0.369
	
	1.696
	0.193

	rs240993
	6q21
	
	rs17716942
	2q24
	
	0.89
	0.379
	
	0.207
	0.649

	rs12580100
	12q13.2
	
	rs4795067
	17q11
	
	1.124
	0.384
	
	0.25
	0.618

	rs10484554
	6p21.33
	
	rs2546890
	5q33.3
	
	1.11
	0.385
	
	0.452
	0.502

	rs2201841
	1p31.3
	
	rs4112788
	1q21.3
	
	1.099
	0.393
	
	0.435
	0.509

	rs2546890
	5q33.3
	
	rs8016947
	14q13
	
	1.113
	0.396
	
	0.045
	0.832

	rs6701216
	1q21
	
	rs4795067
	17q11
	
	1.107
	0.412
	
	1.359
	0.244

	rs6701216
	1q21
	
	rs17716942
	2q24
	
	1.127
	0.413
	
	0.641
	0.423

	rs3213094
	5q33.3
	
	rs2546890
	5q33.3
	
	0.798
	0.428
	
	0
	0.995

	rs17716942
	2q24
	
	rs7993214
	13q14.11
	
	1.11
	0.432
	
	0.213
	0.645

	rs3134792
	6p21.33
	
	rs610604
	6q23
	
	0.906
	0.443
	
	0.433
	0.511

	rs240993
	6q21
	
	rs4112788
	1q21.3
	
	0.919
	0.443
	
	1.383
	0.24

	rs3134792
	6p21.33
	
	rs240993
	6q21
	
	0.908
	0.454
	
	2.209
	0.137

	rs17716942
	2q24
	
	rs12580100
	12q13.2
	
	0.887
	0.456
	
	0.835
	0.361

	rs4649203
	1p36
	
	rs12580100
	12q13.2
	
	1.103
	0.461
	
	0.043
	0.837

	rs610604
	6q23
	
	rs12580100
	12q13.2
	
	0.908
	0.466
	
	0.683
	0.409

	rs3134792
	6p21.33
	
	rs6701216
	1q21
	
	0.901
	0.473
	
	0.66
	0.417

	rs240993
	6q21
	
	rs4795067
	17q11
	
	1.08
	0.489
	
	0.019
	0.89

	rs702873
	2p16
	
	rs27524
	5q15
	
	0.922
	0.491
	
	0.349
	0.555

	rs4112788
	1q21.3
	
	rs12580100
	12q13.2
	
	0.913
	0.495
	
	0.664
	0.415

	rs3134792
	6p21.33
	
	rs20541
	5q31
	
	0.91
	0.496
	
	0.004
	0.95

	rs2201841
	1p31.3
	
	rs7993214
	13q14.11
	
	0.928
	0.496
	
	0.448
	0.503

	rs2201841
	1p31.3
	
	rs4795067
	17q11
	
	0.927
	0.499
	
	1.656
	0.198

	rs7993214
	13q14.11
	
	rs4795067
	17q11
	
	0.93
	0.517
	
	0.191
	0.662

	rs610604
	6q23
	
	rs4112788
	1q21.3
	
	0.932
	0.526
	
	0.002
	0.961

	rs10484554
	6p21.33
	
	rs7993214
	13q14.11
	
	0.932
	0.527
	
	0.006
	0.94

	rs4112788
	1q21.3
	
	rs8016947
	14q13
	
	0.929
	0.528
	
	0.922
	0.337

	rs702873
	2p16
	
	rs8016947
	14q13
	
	0.928
	0.534
	
	0.577
	0.448

	rs6701216
	1q21
	
	rs2546890
	5q33.3
	
	0.923
	0.55
	
	0.685
	0.408

	rs20541
	5q31
	
	rs3213094
	5q33.3
	
	1.078
	0.557
	
	1.249
	0.264

	rs10484554
	6p21.33
	
	rs6701216
	1q21
	
	1.074
	0.561
	
	0.13
	0.719

	rs702873
	2p16
	
	rs6701216
	1q21
	
	0.929
	0.563
	
	0.001
	0.973

	rs610604
	6q23
	
	rs8016947
	14q13
	
	1.068
	0.571
	
	0.61
	0.435

	rs20541
	5q31
	
	rs12580100
	12q13.2
	
	1.081
	0.584
	
	0.638
	0.425

	rs702873
	2p16
	
	rs17716942
	2q24
	
	1.079
	0.588
	
	0
	0.997

	rs4649203
	1p36
	
	rs10484554
	6p21.33
	
	1.062
	0.589
	
	0.198
	0.656

	rs2201841
	1p31.3
	
	rs17716942
	2q24
	
	0.933
	0.6
	
	0.031
	0.86

	rs27524
	5q15
	
	rs2546890
	5q33.3
	
	1.063
	0.617
	
	0.528
	0.467

	rs610604
	6q23
	
	rs3213094
	5q33.3
	
	1.061
	0.618
	
	0.001
	0.972

	rs2201841
	1p31.3
	
	rs8016947
	14q13
	
	0.944
	0.621
	
	0.663
	0.416

	rs10484554
	6p21.33
	
	rs2201841
	1p31.3
	
	0.947
	0.622
	
	0.002
	0.966

	rs3134792
	6p21.33
	
	rs4112788
	1q21.3
	
	0.939
	0.626
	
	0.003
	0.957

	rs4112788
	1q21.3
	
	rs2546890
	5q33.3
	
	1.06
	0.628
	
	0.077
	0.781

	rs17716942
	2q24
	
	rs4795067
	17q11
	
	0.937
	0.631
	
	0.024
	0.877

	rs4649203
	1p36
	
	rs610604
	6q23
	
	0.949
	0.635
	
	0.002
	0.963

	rs4649203
	1p36
	
	rs2546890
	5q33.3
	
	1.058
	0.638
	
	0.336
	0.562

	rs702873
	2p16
	
	rs20541
	5q31
	
	0.946
	0.655
	
	1.001
	0.317

	rs4649203
	1p36
	
	rs7993214
	13q14.11
	
	1.051
	0.656
	
	0.401
	0.527

	rs27524
	5q15
	
	rs3213094
	5q33.3
	
	0.949
	0.665
	
	0.006
	0.938

	rs4112788
	1q21.3
	
	rs17716942
	2q24
	
	1.057
	0.678
	
	1.417
	0.234

	rs4112788
	1q21.3
	
	rs3213094
	5q33.3
	
	1.05
	0.678
	
	0.009
	0.924

	rs240993
	6q21
	
	rs8016947
	14q13
	
	1.049
	0.679
	
	0.221
	0.639

	rs6701216
	1q21
	
	rs12580100
	12q13.2
	
	0.941
	0.682
	
	0.12
	0.729

	rs610604
	6q23
	
	rs7993214
	13q14.11
	
	0.958
	0.701
	
	0.209
	0.648

	rs10484554
	6p21.33
	
	rs4112788
	1q21.3
	
	1.041
	0.717
	
	0.013
	0.908

	rs702873
	2p16
	
	rs4112788
	1q21.3
	
	1.043
	0.718
	
	1.667
	0.197

	rs4112788
	1q21.3
	
	rs6701216
	1q21
	
	1.045
	0.72
	
	0.181
	0.67

	rs12580100
	12q13.2
	
	rs8016947
	14q13
	
	0.951
	0.721
	
	0.008
	0.93

	rs4649203
	1p36
	
	rs8016947
	14q13
	
	0.96
	0.725
	
	0.063
	0.802

	rs4112788
	1q21.3
	
	rs4795067
	17q11
	
	0.963
	0.738
	
	0.018
	0.895

	rs10484554
	6p21.33
	
	rs610604
	6q23
	
	1.037
	0.741
	
	0.128
	0.721

	rs4649203
	1p36
	
	rs27524
	5q15
	
	1.037
	0.75
	
	1.4
	0.237

	rs2546890
	5q33.3
	
	rs12580100
	12q13.2
	
	1.042
	0.777
	
	0.872
	0.351

	rs20541
	5q31
	
	rs7993214
	13q14.11
	
	1.034
	0.78
	
	0.087
	0.768

	rs240993
	6q21
	
	rs3213094
	5q33.3
	
	1.033
	0.78
	
	0.341
	0.559

	rs702873
	2p16
	
	rs610604
	6q23
	
	0.97
	0.791
	
	0.152
	0.696

	rs2201841
	1p31.3
	
	rs610604
	6q23
	
	0.971
	0.791
	
	0.001
	0.973

	rs20541
	5q31
	
	rs2546890
	5q33.3
	
	1.032
	0.806
	
	0.004
	0.947

	rs240993
	6q21
	
	rs6701216
	1q21
	
	1.029
	0.812
	
	0.424
	0.515

	rs4649203
	1p36
	
	rs2201841
	1p31.3
	
	0.976
	0.825
	
	0.21
	0.647

	rs3134792
	6p21.33
	
	rs2201841
	1p31.3
	
	0.973
	0.834
	
	1.913
	0.167

	rs27524
	5q15
	
	rs4112788
	1q21.3
	
	0.979
	0.85
	
	0.014
	0.908

	rs27524
	5q15
	
	rs8016947
	14q13
	
	0.978
	0.854
	
	0.063
	0.802

	rs2201841
	1p31.3
	
	rs240993
	6q21
	
	0.982
	0.865
	
	0.004
	0.947

	rs610604
	6q23
	
	rs2546890
	5q33.3
	
	1.019
	0.874
	
	0.561
	0.454

	rs4649203
	1p36
	
	rs17716942
	2q24
	
	1.021
	0.874
	
	0.168
	0.682

	rs12580100
	12q13.2
	
	rs7993214
	13q14.11
	
	1.021
	0.876
	
	0.522
	0.47

	rs3213094
	5q33.3
	
	rs17716942
	2q24
	
	1.022
	0.878
	
	0.052
	0.82

	rs3134792
	6p21.33
	
	rs8016947
	14q13
	
	0.984
	0.905
	
	0.048
	0.826

	rs10484554
	6p21.33
	
	rs17716942
	2q24
	
	1.015
	0.91
	
	2.3E-04
	0.988

	rs17716942
	2q24
	
	rs8016947
	14q13
	
	0.988
	0.932
	
	0.049
	0.824

	rs3213094
	5q33.3
	
	rs7993214
	13q14.11
	
	0.99
	0.933
	
	0.176
	0.675

	rs240993
	6q21
	
	rs20541
	5q31
	
	0.99
	0.934
	
	0.076
	0.783

	rs2201841
	1p31.3
	
	rs20541
	5q31
	
	1.009
	0.942
	
	0.073
	0.788

	rs7993214
	13q14.11
	
	rs8016947
	14q13
	
	0.993
	0.951
	
	0.001
	0.975

	rs10484554
	6p21.33
	
	rs8016947
	14q13
	
	0.993
	0.953
	
	0.253
	0.615

	rs2201841
	1p31.3
	
	rs12580100
	12q13.2
	
	1.007
	0.96
	
	0.098
	0.755

	rs20541
	5q31
	
	rs8016947
	14q13
	
	0.996
	0.975
	
	0.037
	0.847

	rs10484554
	6p21.33
	
	rs3213094
	5q33.3
	
	1.003
	0.98
	
	0.003
	0.955

	rs2201841
	1p31.3
	
	rs6701216
	1q21
	
	0.998
	0.985
	
	0.088
	0.767

	rs10484554
	6p21.33
	
	rs240993
	6q21
	
	0.999
	0.991
	
	0.312
	0.576

	rs240993
	6q21
	
	rs610604
	6q23
	
	1.001
	0.994
	
	0.158
	0.691

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 





Table S2 - FORCE Exhaustive search top 100 hits on psoriasis data

	First SNP
	 
	Second SNP
	 
	Exhaustive search results

	rs number
	Chromosomal location
	
	rs number
	Chromosomal location
	
	u(IOR)
	p-value

	rs4151664
	6p21.33
	
	rs9267532
	6p21.33
	
	10.588
	3.32E-33

	rs4151664
	6p21.33
	
	rs2227956
	6p21.33
	
	9.662
	2.02E-26

	rs3132468
	6p21.33
	
	rs4151664
	6p21.33
	
	9.571
	3.14E-25

	rs9267546
	6p21.33
	
	rs4151664
	6p21.33
	
	8.34
	1.08E-31

	rs4151664
	6p21.33
	
	rs2260000
	6p21.33
	
	7.749
	3.74E-18

	rs2523608
	6p21.33
	
	rs4151664
	6p21.33
	
	7.695
	1.08E-18

	rs4151664
	6p21.33
	
	rs2855807
	6p21.33
	
	7.444
	3.88E-17

	rs2596464
	6p21.33
	
	rs4151664
	6p21.33
	
	7.379
	2.67E-15

	rs3129939
	6p21.32
	
	rs3131296
	6p21.32
	
	7.376
	6.43E-41

	rs2516464
	6p21.33
	
	rs12663103
	6p21.32
	
	7.229
	4.25E-13

	rs6906662
	6p21.32
	
	rs9267649
	6p21.33
	
	7.187
	1.59E-25

	rs12153855
	6p21.33
	
	rs2523608
	6p21.33
	
	7.181
	1.59E-23

	rs4149013
	12p12.2
	
	rs9356206
	6q27
	
	6.485
	9.82E-09

	rs535586
	6p21.33
	
	rs2523589
	6p21.33
	
	6.299
	1.84E-44

	rs2523589
	6p21.33
	
	rs659445
	6p21.33
	
	6.268
	4.08E-45

	rs408359
	6p21.32
	
	rs4151664
	6p21.33
	
	6.038
	4.30E-21

	rs2164182
	11q21
	
	rs16864296
	1q24.3
	
	5.945
	8.34E-08

	rs2227956
	6p21.33
	
	rs2523589
	6p21.33
	
	5.851
	1.39E-42

	rs12050395
	14q31.3
	
	rs2301092
	5q14.3
	
	5.831
	1.67E-08

	rs12663103
	6p21.32
	
	rs9267649
	6p21.33
	
	5.827
	4.99E-15

	rs535586
	6p21.33
	
	rs12663103
	6p21.32
	
	5.81
	6.66E-11

	rs9267532
	6p21.33
	
	rs9267487
	6p21.33
	
	5.806
	6.48E-19

	rs9267487
	6p21.33
	
	rs9501587
	6p21.33
	
	5.804
	1.75E-24

	rs12663103
	6p21.32
	
	rs3130637
	6p21.33
	
	5.800
	4.52E-16

	rs2948369
	8p22
	
	rs4077920
	8q22.1
	
	5.800
	6.05E-09

	rs6440853
	3q25.2
	
	rs7595804
	2p25.1
	
	5.796
	4.07E-08

	rs644827
	6p21.33
	
	rs6906662
	6p21.32
	
	5.796
	1.77E-14

	rs3093993
	6p21.33
	
	rs2523589
	6p21.33
	
	5.792
	2.68E-43

	rs2523589
	6p21.33
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