Genes of asthma in subgroups of patients 
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Asthma susceptibility variants are more strongly associated with homogeneous subgroups 

Supplementary Table 1. GWAS-nominated SNPs selected for genotyping.
	Reference
	Year
	Chromosome
	Genetic Marker
	nearest Gene

	Moffatt [1]
	2007
	17
	rs3894194
	GSDMA

	
	
	17
	rs7216389
	GSDMB

	Ober [2]
	2008
	1
	rs2153101
	FMOD

	
	
	1
	rs4950928
	CHI3L1

	
	
	1
	rs4950929
	FMOD

	
	
	1
	rs946263
	FMOD

	Weidinger [3]
	2008
	5
	rs2240032
	RAD50

	
	
	1
	rs2251746
	FCER1A

	
	
	5
	rs2706347
	RAD50

	
	
	5
	rs3798135
	RAD50

	Choudhry [4]
	2008
	5
	rs1496348
	intergenic

	Rogers [5]
	2009
	13
	rs1046028 
	RCBTB1

	
	
	1
	rs3024490
	IL10

	Himes [6]
	2009
	5
	rs1544791
	PDE4D

	Hancock [7]
	2009
	9
	rs2378383
	intergenic

	Gudbjbartsson [8]
	2009
	2
	rs1420101
	IL1RL1/IL18R1

	
	
	5
	rs2416257
	WDR36 

	
	
	9
	rs3939286
	IL33

	
	
	6
	rs9494145
	intergenic

	Sleiman [9]
	2010
	1
	rs12134409
	CRB1

	
	
	17
	rs2305480
	GSDMB

	
	
	1
	rs2786098
	CRB1

	Mathias [10]
	2009
	5
	rs10515807
	ADRA1B

	
	
	2
	rs1435879
	DPP10

	
	
	20
	rs6052761
	PRNP

	Moffatt [11]
	2010
	17
	rs1007654
	GSDMA

	
	
	2
	rs10192157
	IL1RL1/IL18R1

	
	
	2
	rs10204137
	IL1RL1/IL18R1

	
	
	15
	rs11071559
	RORA

	
	
	17
	rs11078936
	MED24

	
	
	17
	rs11557467
	ZPBP2

	
	
	17
	rs12150079
	ZPBP2

	
	
	17
	rs12150298
	PGAP3

	
	
	17
	rs12453334
	PSMD3

	
	
	5
	rs1295686
	IL13

	
	
	9
	rs1342326
	intergenic

	
	
	17
	rs1565922
	PGAP3

	
	
	6
	rs17843604
	HLA-DQ

	
	
	17
	rs1810132
	ERBB2

	
	
	17
	rs1877031
	STARD3

	
	
	9
	rs2066362
	IL33

	
	
	17
	rs2271308
	STARD3

	
	
	22
	rs2284033
	IL2RB

	
	
	17
	rs2290400
	GSDMB

	
	
	17
	rs3744246
	ORMDL3

	
	
	2
	rs3771166
	IL1RL1/IL18R1

	
	
	17
	rs3859192
	GSDMA

	
	
	17
	rs3902025
	GSDM1

	
	
	17
	rs4252627
	ERBB2

	
	
	17
	rs7219080
	GSDMA

	
	
	15
	rs744910
	SMAD3

	
	
	17
	rs8070454
	PSMD3

	
	
	17
	rs8075668
	PSMD3

	
	
	17
	rs8079416
	ORMDL3

	
	
	17
	rs907092
	IKZF3

	
	
	9
	rs928413
	IL33

	
	
	17
	rs9303277
	IKZF3

	
	
	17
	rs9916158
	MED24

	
	
	9
	rs992969
	IL33

	Ferreira [12]
	2011
	2
	rs10197862
	IL1RL1/IL18R1

	Li [13]
	2010
	6
	rs1063355
	HLA-DQB1

	
	
	5
	rs2244012
	RAD50

	DeWan [14]
	2010
	2
	rs11684634
	PDE11A

	Noguchi [15]
	2011
	6
	rs987870
	HLA-DPA1

	Hirota [16]
	2011
	10
	rs10508372 
	intergenic

	
	
	12
	rs1701704
	IKZF4

	
	
	4
	rs7686660
	intergenic

	Ferreira [17]
	2011
	1
	rs4129267
	IL6R

	11q13
	
	11
	rs7130588
	C11orf30

	Torgerson [18]
	2011
	2
	rs10173081
	IL1RL1/IL18R1

	
	
	1
	rs1102000
	PYHIN1

	
	
	17
	rs11078927
	GSDMB 

	
	
	5
	rs1837253
	TSLP

	
	
	2
	rs3771180
	IL1RL1/IL18R1

	Yoon [19]
	2012
	4
	rs13106227
	SHROOM3

	
	
	5
	rs3806932
	TSLP

	Li [20]
	2012
	5
	rs1422673
	TNIP1

	
	
	5
	rs10036748
	TNIP1





Supplementary Table 2. Clinical characteristics of the QCCCAC and cluster-based subgroups 
	 
	Cases
	Controls 
	Older, low atopy & low lung function
	High-atopy
	Young non-smoking women
	High smoking history

	# Patients
	562
	403
	104
	138
	175
	105

	Age (years)
	36.1  ± 14.4
	36.1 ± 15.2
	56.6 ± 9.0
	31.1 ± 10.4
	27.3 ± 8.0
	35.2 ± 11.5

	Age of onset (years)
	18.8 ± 14.9
	-
	33.4 ± 18.2
	12.7 ± 10.5
	13.7 ± 9.7
	20.8 ± 12.9

	Male : Female 
	212:350
	143:260
	48:56:00
	66:72
	44:131
	36:69

	BMI (kg/m²)
	26.2 ± 5.2
	24.9 ± 4.5
	28.0 ± 4.8
	25.2 ± 4.2
	24.9 ± 4.4
	26.0 ± 4.6

	FEV1 (%predicted)
	90.5 ± 17.9
	105.8 ± 13.1
	73.9 ± 17.0
	87.7 ± 12.6
	100.9 ± 14.1
	95.8 ± 14.5

	Blood eosinophil (%)
	3.66 ± 2.59
	2.36 ± 1.78
	4.13 ± 2.83
	5.38 ± 3.01
	2.70 ± 1.69
	2.77 ± 1.82

	Allergen Count
	10.1 ± 7.1
	4.5 ± 5.9
	4.9 ± 5.8
	17.3 ± 4.85
	8.5 ± 5.4
	9.0 ± 6.14

	Smoking status (current: ex: never)
	26:169:367
	23:94:286
	0:54:50
	0:21:117
	0:0:175
	23:82:0

	Asthma 
(Mild: Moderate : Severe)
	353:171:38
	-
	37:46:21
	79:56:03
	145:30:0
	77:28:0


Presented are means ± SD for continuous variables and counts for categorical variables. 522 patients had complete clinical characteristics needed for k-means cluster analysis (4 subgroups).



Supplementary Table 3. SNPs removed after genotyping quality controls.
	Quality control parameters
	n

	Call rate
	8

	Hardy-Weinberg
	1

	Monomorphic
	0

	Minor allele frequency
	1

	Total unique loci
	10




Supplementary Table 4. Genetic associations between GWAS-nominated SNPs and asthma in the Quebec City Case-Control Asthma Cohort.
	
	
	Previous GWAS
	QCCCAC

	SNP
	Nearest Gene
	Risk Allele
	Author
	Cases
	Ctrls
	OR
	P-value

	rs7686660
	intergenic
	A
	Hirota
	0.713
	0.753
	1.223
	0.054

	rs11557467
	ZPBP2
	C
	Moffatt
	0.536
	0.580
	1.196
	0.054

	rs1342326
	intergenic (IL33)
	C
	Moffatt
	0.159
	0.193
	1.266
	0.054

	rs11078936
	THRAP4
	A
	Moffatt
	0.663
	0.621
	0.835
	0.061

	rs7216389
	GSDMB
	A
	Moffatt
	0.526
	0.569
	1.187
	0.064

	rs11078927
	GSDMB
	G
	Torgerson
	0.574
	0.616
	1.187
	0.069

	rs907092
	IKZF3
	G
	Moffatt
	0.567
	0.607
	1.178
	0.080

	rs2066362
	IL33
	A
	Moffatt
	0.145
	0.174
	1.244
	0.086

	rs9916158
	MED24
	C
	Moffatt
	0.612
	0.648
	0.8585
	0.111

	rs1877031
	STARD3
	G
	Moffatt
	0.392
	0.356
	1.1630
	0.114

	rs1420101
	IL1RL1/IL18R1
	A
	Gudbjartsson
	0.424
	0.388
	1.1570
	0.121

	rs10197862
	IL1RL1/IL18R1
	A
	Ferreira
	0.868
	0.845
	1.2100
	0.146

	rs6052761
	PRNP (upstream)
	G
	Moffatt
	0.087
	0.069
	1.2880
	0.149

	rs3771180
	IL1RL1/IL18R1
	C
	Torgerson
	0.869
	0.846
	1.2080
	0.150

	rs10173081
	IL1RL1
	G
	Torgerson
	0.869
	0.846
	1.2080
	0.150

	rs12453334
	PSMD3
	G
	Mathias
	0.621
	0.653
	0.8722
	0.155

	rs12150079
	ZPBP2
	G
	Moffatt
	0.712
	0.682
	1.1490
	0.165

	rs1544791
	PDE4D
	G
	Himes
	0.716
	0.743
	0.8699
	0.181

	rs12150298
	PGAP3
	A
	Moffatt
	0.406
	0.377
	1.1290
	0.201

	rs2271308
	STARD3
	A
	Moffatt
	0.343
	0.315
	1.1320
	0.207

	rs3744246
	ORMDL3 (upstream)
	G
	Moffatt
	0.779
	0.757
	1.1340
	0.251

	rs8075668
	PSMD3
	G
	Moffatt
	0.554
	0.579
	0.9030
	0.274

	rs8070454
	PSMD3 (downstream)
	A
	Moffatt
	0.385
	0.409
	0.9039
	0.284

	rs11684634
	PDE11A
	C
	DeWand
	0.215
	0.235
	0.8957
	0.318

	rs2416257
	WDR36
	G
	Gudbjartsson
	0.868
	0.884
	0.8696
	0.323

	rs10036748
	TNIP1
	G
	Li
	0.772
	0.754
	1.1080
	0.345

	rs9494145
	GSDMA
	A
	Moffatt
	0.812
	0.795
	1.1140
	0.353

	rs3859192
	MYB (upstream)
	G
	Gudbjartsson
	0.534
	0.512
	1.0900
	0.353

	rs1496348
	intergenic
	A
	Choudhry
	0.783
	0.766
	1.1050
	0.366

	rs3806932
	TSLP (upstream)
	A
	Yoon
	0.614
	0.594
	1.0850
	0.385

	rs1565922
	PGAP3
	A
	Moffatt
	0.361
	0.342
	1.0860
	0.395

	rs2378383
	ORMDL3/LRRC3C (upstream)
	A
	Moffatt
	0.908
	0.919
	0.8686
	0.396

	rs1837253
	RCBTB1
	G
	Rogers
	0.796
	0.780
	1.1000
	0.399

	rs8079416
	TSLP (upstream)
	G
	Torgerson
	0.486
	0.467
	1.0800
	0.403

	rs1046028
	intergenic
	G
	Hancock
	0.521
	0.540
	0.9257
	0.404

	rs1435879
	DPP10
	A
	Mathias
	0.861
	0.873
	0.8990
	0.436

	rs3024490
	IL10
	A
	Rogers
	0.281
	0.266
	1.0770
	0.474

	rs10508372
	IL2RB
	G
	Moffatt
	0.923
	0.914
	1.1160
	0.514

	rs2284033
	HLA-DPA1
	G
	Noguchi
	0.566
	0.581
	0.9413
	0.517

	rs987870
	FCER1A
	G*
	Weidinger
	0.160
	0.149
	1.0860
	0.523

	rs2251746
	intergenic
	A
	Hirota
	0.746
	0.758
	0.9351
	0.531

	rs1810132
	ERBB2
	G
	Moffatt
	0.377
	0.365
	1.0540
	0.592

	rs10515807
	ADRA1B
	A
	Mathias
	0.191
	0.197
	0.9625
	0.743

	rs744910
	SMAD3
	G
	Moffatt
	0.497
	0.491
	1.0240
	0.794

	rs1701704
	IKZF4
	C
	Hirota
	0.351
	0.345
	1.0250
	0.798

	rs1007654
	GSDMA (upstream)
	G
	Moffatt
	0.623
	0.628
	0.9775
	0.812

	rs2786098
	CRB1
	C
	Sleiman
	0.798
	0.794
	1.0250
	0.830

	rs12134409
	CRB1
	G
	Sleiman
	0.791
	0.787
	1.0230
	0.842

	rs13106227
	SHROOM3
	A
	Yoon
	0.648
	0.644
	1.0180
	0.854

	rs17843604
	HLA-DQ (downstream)
	A
	Moffatt
	0.555
	0.560
	0.9834
	0.858

	rs4129267
	IL6R
	A
	Ferreira
	0.401
	0.398
	1.0130
	0.895

	rs2153101
	intergenic
	A
	Ober
	0.818
	0.816
	1.0140
	0.907

	rs3902025
	GSDM1
	A
	Moffatt
	0.561
	0.562
	0.9938
	0.947

	rs7219080
	GSDMA (upstream)
	C
	Moffatt
	0.623
	0.624
	0.9945
	0.954

	rs946263
	CHI3L1 (upstream)
	G
	Ober
	0.163
	0.164
	0.9930
	0.955

	rs4950929
	CHI3L1 (upstream)
	C
	Ober
	0.185
	0.186
	0.9952
	0.968


*risk allele associated with higher IgE levels
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Supplementary Figure 1. Effect size (odds ratios) of the genetic association between GWAS-nominated SNPs and homogeneous subgroups of asthma patients in the Quebec City Case-Control Asthma cohort. The outer border shows 68 SNPs associated with asthma in previous GWA studies. The nearest gene (±10Kb) is shown for each SNP. The next inner borders show the chromosome numbers and histograms of the odds ratios of genetic association results in all cases and subgroups of patient (0.23 units per line). Each color represents a subgroup (see legend). The inner grey area illustrates odds ratios > 1. Asthma subgroups have different sample sizes: asthma (n=562), older patients with low atopy and low lung function (n=104), high atopy (n=138), young non-smoking women (n=175) and smoking history (n=105).
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Supplementary Figure 2. Genetic association between GWAS-nominated SNPs and homogeneous subgroups of asthma patients in the Quebec City Case-Control Asthma cohort. The outer border shows 68 SNPs associated with asthma in previous GWA studies. The nearest gene (±10Kb) is shown for each SNP. The next inner borders show the chromosome numbers and histograms of genetic association results in all cases and subgroups of patient using the –log10 p-value scale (0.31 units per line). Each color represents a subgroup (see legend). The inner grey area illustrates p-values < 0.05 (-log10 > 1). Asthma subgroups have different sample sizes: asthma (n=562), older patients with low atopy and low lung function (n=104), high atopy (n=138), young non-smoking women (n=175) and smoking history (n=105).
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