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Supplementary Figure 1. C. pneumoniae and M. pneumoniae seropositivity by age group

A: C. pneumoniae, B: M. pneumoniae.

Seropositivity for C. pneumoniae was defined as both IgA and IgG index values of more than 1.1. Titers of antibody to M. pneumoniae greater
than 1:40 were considered as seropositive. P-values adjusted for age, sex, body height, body weight, and smoking habit were calculated by

multiple regression analyses.
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Supplementary Figure 2. C. pneumoniae and M. pneumoniae seropositivity by pulmonary function.
A: C. pneumoniae, B: M. pneumoniae.
Seropositivity for C. pneumoniae was defined as both IgA and IgG index values of more than 1.1. Titers of antibody to M. pneumoniae greater

than 1:40 were considered as seropositive. Frequency difference was assessed by a chi-squared test.
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Supplementary Figure 3. Manhattan plots of population stratification-unadjusted
association analysis of C. pneumoniae IgA and IgG indices

Rank-based inverse normal transformation was applied to serum values of the C. pneumoniae
IgA and IgG indices to normalize their distributions. Adjusted factors in the association
analysis were age, age squared, sex, and BMI. Association analysis was performed using
PLINK v1.07 software.
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Supplementary Figure 4. Manhattan plots of population stratification-adjusted association
analysis for C. pneumoniae IgA and 1gG indices

Rank-based inverse norma transformation was applied to serum the values of the C.
pneumoniae IgA and 1gG indices to normalize their distributions. Adjusted factors in the
association analysis were age, age squared, sex, and BMI. Population stratifications were
corrected by principa components analysis™. Association analysis was performed using
PLINK v1.07 software.
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Supplementary Figure 5. Quantile-Quantile plots of the population stratification-adjusted
association analysis for C. pneumoniae IgA and 1gG indices

The Quantile-Quantile plot (QQ-plot) for the P-values of all SNPs that passed quality control
criteriaand for the P-values corrected for genomic control factor are indicated by blue and red

dots, respectively. Lambda values before genomic control correction (Agc) are shown in each
graph.
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Supplementary Figure 6. Manhattan plots of population stratification-unadjusted
association analysis for M. pneumoniae seropositivity

Titers of more than 1:40 were considered as seropositive. Association analysis was performed
using PLINK v1.07 software.
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Supplementary Figure 7. Regiona association plots of loci around the SNP rs17634369

A: P-values (-logio(p)) of genotyped SNPs around 200 kb to either side of the most strongly
associated signal are shown in red dots. Genomic positions are based on NCBI reference
sequence build 36 and doSNP build 126. B: Red line indicates the recombination rate
(cM/Mb) estimated from a HapMap JPT (release 28) dataset. Purple line indicates cumulative
genetic distance (in cM) from the strongest signal. Signal boundaries (vertical dotted lines)
were chosen using the recombination hot spots flanking the strongest signal. C: Blue lines
(intron) and boxes (exon) indicate the locations of known genes. D: Linkage disequilibrium
(LD) map calculated using the Hapmap JPT dataset.
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Supplementary Figure 8. Statistical power of the present GWAS

Statistical power of the present GWAS of C. pneumoniae IgA and IgG indices (mean=0,
standard deviation=1) and M. pneumoniae seropositivity (case:unmatched control=1:3.9) was
calculated under additive genetic model using Quanto software™® 3. Red dotted line indicates
presently found rs17634369 SNP.



Supplementary Table 1 Clinical characteristics of study subjects

GWAS Replication

(n=3,246) (n=5,991)
Age (years) 52+14 54+13
Sex (male/female) 1,092/2,154 1,930/4,061
Body mass index (kg/m?) 22.3+3.1 22.3+3.3
Smoking (current/past/never) 540/654/2,052 795/1,236/3,960
C. pneumoniae IgA index 1.00+0.64 0.99+0.64
C. pneumoniae 1gG index 1.13+0.71 1.23+0.76

Among atotal of 9,804 subjects, genome-wide SNP genotype data was available for 3,710
subjects. Samples of participants meeting any of the following conditions were excluded from
the analysis; acal rate less than 95% (n=162), showed high degrees of kinship (n=295), and
ancestry outliers (n=7). Among aremaining samples, atotal of 5,991 samples were available
for replication analysis.



Supplementary Table 2. Differencesin clinical parameters by severity of pulmonary function.

FEV1/FVC (%) 5
>80% >70% >60% <60%
Male (n=2,953) n 1,587 1,158 171 37
Frequency of COPD (%) 93.0 7.0
Age (years) 52+14 59+12 6319 6519 <0.001
Body massindex (kg/m?) 23.7+3.2 23.1+2.7 22.7+2.7 21.6+2.9 <0.001
Smoking (current or past, %) 71.5 78.7 813 94.6 <0.001
Medication for COPD (%) 0.1 0.2 12 18.9 <0.001
Medication for asthma (%) 0.4 0.8 29 2.7 0.199
Female (n=6,087) n 4,623 1,331 122 11
Frequency of COPD (%) 97.8 2.2
Age (years) 52+13 56112 55+14 61+13 <0.001
Body mass index (kg/m?) 21.9+34 21.3+2.8 20.8+2.4 21.3+3.3 <0.001
Smoking (current or past, %) 154 139 18.9 27.3 0.227
Medication for COPD (%) 0.1 0.3 0.8 0 0.031
Medication for asthma (%) 0.5 12 7.4 0 0.232

Vaues are mean + standard deviation.
FEV, forced expiratory volumein 1 sec; FVC, forced vital capacity; COPD, chronic obstructive pulmonary disease. COPD was defined as a
ratio of FEV 1 to FVC of less than 70%.

Differencesin clinical parameters were assessed by analysis of variance, while differences in frequencies were evaluated by a chi-square test.



Supplementary Table 3. Differencesin clinical parameters by C. pneumoniae and M. pneumoniae seropositivity (n=8,950)

C. pneumoniae M. pneumoniae
Seronegative  Seropositive P Seronegative  Seropositive P
(6,623) (2,327) Crude  Adjusted (7,128) (1,822) Crude  Adjusted
FVC (L) 3.26+0.84 3.23+0.80 0.057 <0.001 3.24+0.84 3.32+0.80 <0.001 0.251
FVC % predicted (%) 105+15 103+15 <0.001 0.001 105+15 104+15 0.481 0.493
FEV1 (L) 2.69+0.68 2.62+0.65 <0.001 <0.001 2.65x0.67 2.76x0.65 <0.001 0.033
FEV1/FVC (%) 82.7£6.3 81.4+6.9 <0.001 <0.001 82.1+6.3 83.4+7.0 <0.001 0.164
FEV1 % predicted (%) 104+16 102+17 <0.001 0.003 104+16 103+16 0.087 0.149
COPD (%) 2.9 55 <0.001 0.003 3.6 3.6 0.904 0.003

Subjects under treatment for asthma or chronic obstructive pulmonary disease (COPD) (n=90) were excluded from analysis.

Values are mean + standard deviation.

Seropositivity for C. pneumoniae was defined as both 1gA and 1gG index values of more than 1.1. Titers of antibody to M. pneumoniae greater
than 1:40 were considered as seropositive. COPD was defined as aratio of FEV 1 to FVC of less than 70%.

Differences in clinical parameters were assessed by analysis of variance, while differences in frequencies were evaluated by a chi-square test.

P-values adjusted for age, sex, body height, body weight, and Brinkman index were calculated by multiple regression analyses.



Supplementary Table 4. Top-hit SNPsin GWAS of C. pneumoniae IgA index value

GWAS Replication Combined
Chr | rsNumber | coged allele n Beta P n Beta P n Beta p
(freq) (HWE p) (se) (HWE p) (se) (HWE p) (se)
T 3246 0163 . ¢ 5885 0018
6 800l 51969  (0857)  (0030) O os08) (0023 044
G 3246 0134 .. s 5900 0080 . s 9146 0099 -
7o rsl7634369  hssg) (0713)  (0.024) 200 0sazy  0ois) P10 04790 0o15 13210
C 3246  -0.134 .. s 5928 0010
13 1942102 ©0342) (0117 (02 19 0o (o019 2%

C. pneumoniae IgA index value was transformed by rank-based inverse normal transformation. Beta and P-values in the additive regression

models adjusted for age, age squared, sex, and BMI are shown. Combined analysis was performed using individual data. HWE, Hardy-Weinberg

equilibrium; s.e., standard error.




Supplementary Table 5. Associations between known genotypes susceptible for systemic
lupus erythematosus and C. pneumoniae IgA index values

SNPsfor SLE C. pneumoniae IgA index value
Locus Gene rs No. beta Se P
1925 TNFSF4 rs2205960 -0.001 0.031 0.967
1931 IL10 rs3024505 0.162 0.094 0.084
2p13 TET3 rs6705628 0.004 0.031 0.893
2p22 RASGRP3 rs13385731 0.056 0.034 0.099
2032 STAT4 rs7574865 0.036 0.025 0.148
3pl4 PXK rs6445975 -0.044 0.029 0.128
3q13 TMEM39A-CD80 rs6804441 -0.013 0.026 0.615
4921 AFF1 rs340630 0.026 0.024 0.296
4924 BANK1 rs10516487 -0.005 0.041 0.909
5033 TNIP1 rs10036748 0.025 0.027 0.367
6p21 UHRF1BP1 rs11755393 -0.020 0.026 0.452
6p21 HLA region rs9501626 -0.048 0.038 0.212
6021 PRDM1-ATG5 rs548234 0.015 0.026 0.556
6023 TNFAIP3 rs2230926 -0.142 0.047 0.003
7911 HIP1 rs6964720 -0.026 0.029 0.378
7932 IRF5 rs4728142 0.001 0.039 0.972
8p23 BLK rs2254546 -0.003 0.026 0.916
10911 LRRC18-WDFY4 rs1913517 0.028 0.027 0.305
10g21 ARID5B rs4948496 -0.014 0.025 0.557
11p13 Cbh44 rs2732552 -0.027 0.027 0.315
11p15 PHRF1 rs4963128 0.002 0.063 0.976
11923 CXCR5 rs10892301 0.002 0.025 0.950
11923 ETS1 rs1128334 0.065 0.025 0.010
11923 PHLDB1 rs11603023 0.026 0.028 0.362
12p13 CREBL2-CDKN1B rs10845606 0.004 0.029 0.902
12g23 DRAM1 rs4622329 0.017 0.024 0.475
12g24 SLC15A4 rs1385374 0.012 0.032 0.716
16pll ITGAM rs7197475 -0.059 0.040 0.141
16424 IRF8 rs11644034 0.083 0.037 0.025
220911 HIC2-UBE2L3 rs463426 0.010 0.024 0.672

C. pneumoniae IgA index vaues were transformed by rank-based inverse normad
transformation, and association analysis in the GWAS sample (Supplemental Table 1) was
performed by linear regression analysis under additive genetic model adjusted for age, age
squared, sex, and BMI (PLINK, v1.07)%.

Genetic loci that have been validated to be associated with systemic lupus erythematosus
(SLE) (p<5.0"10"®) by previous genome-wide association studies”® were selected.



Supplementary Table 6. Multiple logistic regression analysis for COPD (n=8,950)

Odds (95% C.1.) P
Age (10 years) 1.67 (1.48-1.89) <0.001
Sex (male) 1.16 (0.77-1.73) 0.479
Body height (cm) 1.09 (1.06-1.11) <0.001
Body weight (kg) 0.95 (0.94-0.97) <0.001
Brinkman index (100 index) 1.10(1.07-1.13) <0.001
C. pneumoniae seropositive 1.41(1.11-1.80) 0.005
M. pneumoniae seropositive 1.54 (1.14-2.07) 0.005
rs17634369 genotype (per allele) 1.11 (0.94-1.31) 0.227

Subjects under treatment for asthma or chronic obstructive pulmonary disease (COPD) (n=90)
were excluded from analysis.

C.l., confidence interval.
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