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Supplementary Table 1. Description of datasets used for GWAS meta-analysis.

SNPs Included

Cohort N Cases/Controls Definition of Asthma Phenotype (Imputation Platform(s))
1) Doctor-diagnosed asthma; this field is a summary
of the distinct main diagnoses codes a participant
has had recorded across all his/her hospital 9,572,556 (Haplotype Reference
The UK Biobank | 393,859 64,538/329,321 episodes. Consortium, UK 10K, and 1000
2) International Classification of Diseases version-10 | Genomes Project)
(ICD10) main and secondary.
3) Self-reported asthma.
The TAGC 142,486 23.948/118,538 Doctor-diagnosed asthma and/or standardized 9,415,011 (1000 Genomes Project)

questionnaires.

2,001,281 (Hapmap)




Supplementary Table 2. Secondary independent association signals at 10 of the previously unknown loci identified for asthma in the meta-
analysis with the UK Biobank and TAGC.

Lead SNP Secondary independent lead SNP(s)

Distance from r* with

Locus CHR SNP BP P SNP BP EA NEA EAF P lead SNP lead

SNP
1 3q26.2 rs17485347 169,127,519  2.5E-09 rs12107696 168,764,243  C T 0.23  6.3E-09 -363,276 0.0107
2 5q33.3 rs11746314*° 156,752,957  2.1E-12 1s4579242 156,939,498 G T 0.35 23E-11 186,541 0.0830
3 6p22.2 rs766406* 26,319,588  5.8E-14 rs198806 26,133,616 A G 0.41 2.6E-08 -185,972 0.0903
3 6p22.2 rs766406* 26,319,588  5.8E-14 rs13220495 26,441,640 T C 0.10 3.0E-13 122,052 0.0328
4 Tp22.2 rs73033536° 3,149,883 6.2E-13 rs111246112 3,055,099 A T 0.94 3.3E-08 -94,784 0.0005
4 7p22.2 rs73033536* 3,149,883 6.2E-13 1$6952068 3,114,461 A C 0.25 2.3E-11 -35,422 0.0239
5 9q22.33 1s1537504*° 101,829,542  1.3E-11 rs41283642 101,915,887 C T 0.97 1.3E-10 86,345 0.0027
6 9q32 rs4978607 117,508,437  4.5E-08 rs2225330 117,836,400 G A 0.79 4.8E-08 327,963 0.0008
7 11pll.2 rs714417 45,247,176  9.5E-12 rs10838465 45,426,141 A C 0.70  2.6E-08 178,965 0.0223
8 12q22 rs12303699*° 94,582,336  7.5E-12 rs2361359 94,562,875 G C 0.86 3.0E-09 -19,461 0.0713
9 15q25.2 rs11259930° 84,577,350 1.4E-12 rs144362840 84,323,095 G GT 093 1.2E-08 -254,255 0.0226
10 19p13.11 rs34006614 16,442,782 1.0E-08 rs8109466 17,207,011 G T 0.29 2.4E-08 764,229 0.0003

Identified by *Johansson et al. (PMID:31361310) or *Olafsdottir et al. (PMID: 31959851) while this manuscript was under consideration.
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Supplementary Figure 1. Results of GWAS analysis for asthma in the UK Biobank. (A) A Manhattan plot shows 145 loci significantly
associated with asthma in the UK Biobank, of which 41 loci were previously unknown (red dots). The GWAS analysis included 64,538 cases
and 329,321 controls. Genome-wide thresholds for significant (P=5.0x10"®) and suggestive (P=5.0x10) association are indicated by the
horizontal red and dark blue lines, respectively. P-values are truncated at -logio(P)=30. (B) A quantile-quantile plot shows the observed
versus the expected P-values from the association analyses for asthma in the UK Biobank. The genomic control factor (1) in the UK Biobank
GWAS results was 1.31 and the LD Score intercept from BOLT-LMM was 1.076 (SE=0.009), suggesting that any inflation of test statistics
was more likely due to many small genetic effects rather than population structure.
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Supplementary Figure 2. Quantile-quantile plots for results of GWAS meta-analysis with
the UK Biobank and TAGC. The observed versus the expected P-values from the Z-score
meta-analysis are shown. The genomic control factor (A) in the meta-analysis was 1.33 and the
LD Score intercept was 1.069 (SE=0.015), suggesting that any inflation of test statistics was
more likely due to many small genetic effects rather than population structure. The meta-
analysis for asthma included a total of 88,486 cases and 447,859 controls from the UK Biobank
(64,538 asthma cases and 329,321 controls) and TAGC (23,948 asthma cases and 118,538
controls) and 8,365,359 SNPs common to both datasets.
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Supplementary Figure 3. Regional plots of 66 previously unknown loci identified for asthma in GWAS
and meta-analyses with the UK Biobank and TAGC. 58 loci were identified as being significantly



associated with asthma in the meta-analysis of the UK Biobank and TAGC with the gene(s) nearest to the lead
SNP indicated above the regional plot. 8 loci (RAF1, LOC105379185, LOC107984576, CEP95-DDX5, SOCS3,
SMAD7, GNA15, MPND) were genome-wide significant in the GWAS for asthma in the UK Biobank alone.
Each region is centered on the lead SNP (purple diamond) and the genes in the interval are indicated in the
bottom panel. The degree of linkage disequilibrium (LD) between the lead SNP and other variants is shown as
1% values according to the color-coded legend in the box.
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Supplemental Figure 4. Gating strategy used to quantitate immune cells by flow cytometry. (A) Female BALB/cByJ mice were immunized
on day 1 with 100ug of house dust mite (HDM) in 2mg of aluminum hydroxide (alum) by intraperitoneal (i.p.) injection. On day 7, mice
were intraperitoneally administered with 500ug of either the aCD52 antibody (Group 1, red bars; n=8) or isotype control antibody (Group 2,
black bars; n=9), or phosphate-buffered saline (PBS) (Group 3, white bars; n=4). On days 8, 9 and 10, mice in Groups 1 and 2 were
intravenously (i.v.) administered 250pug of the aCD52 antibody or isotype control antibody, respectively, and simultaneously challenged
intranasally (i.n.) with 50ug HDM. Mice in Group 3 were only challenged with PBS i.n. on days 8, 9 and 10. On day 11, mice were
euthanized and relative and absolute numbers of lymphocytes in lung and spleen were quantified by means of flow cytometry (see Methods
for details). Representative flow plots showing that bone marrow-derived lymphocytes in lung (B) and spleen (C) were identified by gating
on CD45, followed by gating on CD19 and CD3 for B and T cells. T cells were further gated on CD4 and CDS to quantitate these
subpopulations. A similar strategy was used in bronchial alveolar lavage (D) to quantitate bone marrow-derived lymphocytes by gating on
CD45, followed by gating on Siglec-F and CD11c¢ for eosinophils, Gr-1 and CD11b for neutrophils, and CD19 and CD3 for T cells.
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Supplemental Figure 5. Depletion of pulmonary and splenic lymphocytes by a mouse anti-CD52
(aCDS52) antibody. Compared to HDM-exposed mice receiving the control isotype antibody (black bars;
n=9), the number (A) and percentage (B) of CD45+ cells, CD4+ and CD8+ T cells, and CD19+ B cells
were significantly lower in lungs of HDM-exposed mice administered the aCD52 antibody (red bars;
n=8). The number (C) and percentage (D) of CD45+ lymphocytes, T cells, and B cells were similarly
depleted in spleens of HDM-exposed mice receiving the aCD52 antibody compared to the control isotype
antibody group. There were no effects in mice exposed to phosphate-buffered saline (PBS) (white bars;
n=4). Data are shown as mean &+ SE. *P<0.05, **P<0.005; ***P<0.0005; ****P<0.0001.
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