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e-Figure 1. Effect of individual SNPs included as instrumental variables in Mendelian
randomization for FEV1 (top) and FVC (bottom).
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e-Table 1. Genome-wide significant of SNPs associated with plasma sRAGE (cis-pQTLs) within 1 megabase pairs upstream and downstream

from AGER
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e-Table 2. Baseline demographic and clinical characteristics of FHS participants with
longitudinal spirometry data (N=4136).

Characteristic Mean SD
Age (yr) 46.3 12.2
Height (in) 66.7 3.66
SRAGE concentration (pg/mL) 3598 1120
AFEV1 (L) -0.18 0.23
AFVC (L) -0.14 0.26
A(FEV1/FVC) (L/yr) -0.015 0.031
N %
Women 2257 54.4
New-onset COPD 352 8.51
Current smoker at baseline 543 12.3
Former smoker at baseline 1400 33.9

Abbreviations: BMI=body mass index; COPD=chronic obstructive pulmonary disease;
FEV1=forced expiratory volume in one second; FVC=forced vital capacity
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e-Table 3. Baseline demographic and clinical characteristics of never-, former-, and
current- smokers with baseline spirometry data.

Never Former Current
Characteristic smokers smokers smokers
(N=3,266) (N=2,031) (N=979)
Mean SD Mean SD Mean SD
Age (yrs) 45.8 13.4 54.1 12 45.0 11.85
Height (in) 66.8 3.78 66.3 3.62 67.0 3.64
BMI (kg/m2) 27.2 5.41 27.9 5.39 27.1 5.44
SRAGE (pg/mL) 3674 1140 3474 1163 3520 1129
FEV1 (L) 3.37 0.88 2.98 0.85 3.23 0.94
FVC (L) 4.36 1.09 4.01 1.02 4.33 1.11
FEV1/FVC 0.77 0.065 0.74 0.076 0.74 0.083
n % n % n %
Women 1745 53.5 1103 54.3 511 52.3
COPD 418 12.8 493 24.3 249 25.5

Abbreviations: BMI=body mass index; COPD=chronic obstructive pulmonary disease;
FEV1=forced expiratory volume in one second; FVC=forced vital capacity; SD=standard
deviation
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e-Table 4. Demographic and clinical characteristics of 2,707 FHS participants with
quantitative CT imaging phenotypes.

Characteristic MEAN SD
Age (yrs) 50.3 10.0
Height (in) 67.0 3.8
BMI (kg/m2) 27.6 5.1
Smoking (pack-yrs) 8.9 15.3
SRAGE (pg/mL) 3537.8 1124.7
baseline FEV1 (L) 3269.9 875.1
baseline FVC (L) 4320.5 1080.6
baseline FEV1/FVC 75.6 6.9
%LAA950 2.8 2.3
N %
Women 1313 48.5
Offspring cohort 1019 37.64
Baseline COPD 494 18.25
Current smoker 336 12.41
Never smoker 1323 48.87
Former smoker 1048 38.71

*Demographic and clinical characteristics collected at the examination cycles nearest to the
time of the CT scans (Offspring cohort exam 7, Third Generation cohort exam 1).

Abbreviations: BMI=body mass index; COPD=chronic obstructive pulmonary disease;
FEV1=forced expiratory volume in one second; FVC=forced vital capacity;
%LAA950=percentage low attenuation area (below -950 Hounsfield units); SD=standard
deviation
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e-Table 5. Colocalization of SRAGE pQTL variants with GWAS SNPs for pulmonary traits at the
AGER locus on chromosome 6.

Locus Trait N_SNPs PPHO PPH1 PPH2 PPH3 PPH4
FEV1 5234 1.47E-70 8.74E-24 1.68E-47 1 2.56E-16
AGER FVC 5234 3.32E-58 1.97E-11 5.26E-50 2.13E-03 9.98E-01
FEV1/FVC 5234 5.52E-230 3.28E-183 3.01E-50 7.88E-04 9.99E-01
%LAA-950 1382 1.68E-51 5.59E-05 3.08E-50 2.39E-05 1

Results of colocalization analyses conducted between sRAGE pQTL variants and GWAS SNPs
for pulmonary traits!? at the sRAGE cis (AGER) locus on chromosome 6. The cis locus was
defined as within one megabase upstream or downstream from transcription start site.
N_SNPs refers to the number of overlapping pQTL variants and GWAS SNPs within the
aforementioned defined genomic region. Posterior probabilities were generated for five
hypotheses: no associated SNPs for sRAGE or pulmonary trait (PPHO), 1 associated SNP for
SRAGE only (PPH1), 1 associated SNP for pulmonary trait only (PPH2), 2 distinct SNPs for
sRAGE and pulmonary trait (PPH3), and 1 associated SNP for both sRAGE and pulmonary trait
(PPH4). Significant posterior probabilities (>90%) are shown in bold.

Abbreviations: FEV1=forced expiratory volume in one second; FVC=forced vital capacity;
GWAS=genome-wide association study; %LAA-950=percentage of low attenuation area
(below -950 Hounsfield units by chest CT); pQTL=protein quantitative trait locus; SNP=single
nucleotide polymorphism
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e-Table 6. MR analyses for pleiotropy of instrumental variables

All 9 SNPs Excluding rs2070600
Exposure Outcome egger_intercept se pval egger_intercept pval
sRAGE FEV1 0.020 0.0036 8.33E-04 0.018 0.011 0.16
FVC 0.010 0.0023 3.97E-03 0.017 0.007 0.05
FEV1/FVC 0.023 0.0066 9.49E-03 0.006 0.020 0.76

e-Table 7. Cross-sectional associations between sRAGE and continuous spirometry measures by smoking status.

Never smokers (N=3266) Former smokers (N=2031) Current smokers (N=979)
Outcome
Beta* SE P value Beta* SE P value** Beta* SE P value
FEV1 0.036 0.0084 2.2E-05 0.031 0.0097 1.3E-03 0.059 0.015 4.9E-05
FVC 0.064 0.010 2.1E-10 0.054 0.011 3.8E-06 0.087 0.0167 1.7E-07
FEV1/FVC -0.36 0.11 1.5E-03 -0.19 0.15 0.193 -0.10 0.24 0.69

Covariates: age, sex, BMI, height, study cohort
*Regression coefficients for FEV1 and FVC are reported as change in volume (L) per SD increment in standardized log-
transformed plasma sRAGE concentration. Regression coefficients for FEV1/FVC as change in FEV1/FVC are reported per SD
increment in standardized log-transformed plasma sRAGE concentration.

All P values less than 0.05 are shown bold.

Abbreviations: BMI=body mass index; COPD=chronic obstructive pulmonary disease; FEV1=forced expiratory volume in one
second; FVC=forced vital capacity; SD=standard deviation
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