Genetic architecture of cytokine autoantibodies and associated risk of common diseases

Supplementary information
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Supplementary Fig. 1: Longitudinal c-aAb monitoring. Median Fluorescence Intensity (MFI) levels of anti-cytokine
autoantibodies (c-aAb) targeting a) GM-CSF, b) IFNa, c) IL-1a, d) IL-6, and e) IL-10 in high-titer Danish Blood Donor
Study (DBDS) case and control groups over time, denoted by years since first sample. Groups were based on the
validation cohort screening of the five c-aAb. C-aAb were monitored in N = 5 x 12 cases considered “high-titer”
(MFI > 90t validation cohort percentile) for each of the five c-aAb individually (black lines), as well as N =10
controls with MFI values below the high-titer threshold for all five c-aAb investigated in this cohort (green lines).
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Supplementary Fig. 2: Miami plot for IL-6 anti-cytokine autoantibodies (c-aAb) sex-specific genome-wide associ-
ation study (GWAS) analyses. Analyses were conducted on inverse rank-transformed IL-6 c-aAb using generalized
linear mixed models in a cohort of exclusively male (N = 3,939) or female (N = 4,066) healthy, unrelated Danish
Blood Donor Study (DBDS) participants of Northern European ancestry. Age at sample date, age squared and the

first 10 Principal components were included as covariates. Genome-wide significant variants (p <5 x 1078) are
highlighted in red.
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Supplementary Fig. 3: Miami plot for GM-CSF anti-cytokine autoantibodies (c-aAb) sex-specific genome-wide as-
sociation study (GWAS) analyses. Analyses were conducted on inverse rank-transformed GM-CSF c-aAb using
generalized linear mixed models in a cohort of exclusively male (N = 3,939) or female (N = 4,066) healthy, unre-
lated Danish Blood Donor Study (DBDS) participants of Northern European ancestry. Age at sample date, age
squared and the first 10 principal components were included as covariates. Genome-wide significant variants (p
<5x 1078) are highlighted in red.
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Supplementary Fig. 4: Miami plot for IL-10 anti-cytokine autoantibodies (c-aAb) sex-specific genome-wide asso-
ciation study (GWAS) analyses. Analyses were conducted on inverse rank-transformed IL-10 c-aAb using gener-
alized linear mixed models in a cohort of exclusively male (N = 3,939) or female (N = 4,066) healthy, unrelated
Danish Blood Donor Study (DBDS) participants of Northern European ancestry. Age at sample date, age squared
and the first 10 principal components were included as covariates.
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Supplementary Fig. 5: Miami plot for IFNa anti-cytokine autoantibodies (c-aAb) sex-specific genome-wide asso-
ciation study (GWAS) analyses. Analyses were conducted on inverse rank-transformed IFNa c-aAb using gener-
alized linear mixed models in a cohort of exclusively male (N = 3,939) or female (N = 4,066) healthy, unrelated

Danish Blood Donor Study (DBDS) participants of Northern European ancestry. Age at sample date, age squared
and the first 10 principal components were included as covariates.
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Supplementary Fig. 6: Miami plot for IFNB anti-cytokine autoantibodies (c-aAb) sex-specific genome-wide asso-
ciation study (GWAS) analyses. Analyses were conducted on inverse rank-transformed IFNB c-aAb using general-
ized linear mixed models in a cohort of exclusively male (N = 2,612) or female (N = 2,798) healthy, unrelated
Danish Blood Donor Study (DBDS) participants of Northern European ancestry. Age at sample date, age squared
and the first 10 principal components were included as covariates.
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Supplementary Fig. 7: Miami plot for IFNy anti-cytokine autoantibodies (c-aAb) sex-specific genome-wide asso-
ciation study (GWAS) analyses. Analyses were conducted on inverse rank-transformed IFNy c-aAb using general-
ized linear mixed models in a cohort of exclusively male (N = 2,612) or female (N = 2,798) healthy, unrelated
Danish Blood Donor Study (DBDS) participants of Northern European ancestry. Age at sample date, age squared
and the first 10 principal components were included as covariates.
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Supplementary Fig. 8: IL-1a anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) vs. IL-1a c-aAb phe-
notype, by quantile. Change in IL-1a c-aAb Median Fluorescence Intensity (MFI) values (inverse log-transformed)
with 95% Confidence Interval (Cl) are plotted according to quantile of IL-1a c-aAb based PRS. Data are presented
relative to the baseline, defined as PRS below the first quantile. Results are based on the full-cohort c-aAb ge-
nome-wide association study (GWAS). Source data are provided as a Source Data file.
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Supplementary Fig. 9: IL-6 anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) vs. IL-6 c-aAb pheno-
type, by quantile. Change in IL-6 c-aAb Median Fluorescence Intensity (MFI) values (inverse log-transformed)
with 95% Confidence Interval (Cl) are plotted according to quantile of IL-6 c-aAb based PRS. Data are presented
relative to the baseline, defined as PRS below the first quantile. Results are based on the full-cohort c-aAb ge-
nome-wide association study (GWAS). Source data are provided as a Source Data file.
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Supplementary Fig. 10: IL-10 anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) vs. IL-10 c-aAb phe-
notype, by quantile. Change in IL-10 c-aAb Median Fluorescence Intensity (MFI) values (inverse log-transformed)
with 95% Confidence Interval (Cl) are plotted according to quantile of IL-10 c-aAb based PRS. Data are presented
relative to the baseline, defined as PRS below the first quantile. Results are based on the full-cohort c-aAb ge-
nome-wide association study (GWAS). Source data are provided as a Source Data file.
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Supplementary Fig. 11: Sex-specific IL-1a anti-cytokine autoantibodies (c-aAb) Polygenic Risk Scores (PRS) vs. risk

of common diseases. Data are presented as Standard Deviation (SD)-adjusted Hazard Ratios (HR) for time to

disease diagnosis with 95% Confidence Intervals (Cl), derived from two-sided Cox proportional hazards regres-

sion analyses using relevant sub-cohorts from the Copenhagen Hospital Biobank (see supplementary tables 3-7).

PRSs for IL-1a c-aAb, developed from sex-specific genome-wide association study (GWAS), were used as predic-

tors. Males shown in blue. Females shown in red. Survival time was defined as the period between patient reg-

istry entry and diagnosis, with age as the underlying time scale. P values were adjusted for multiple comparisons.

*=p<0.05, ** = p<0.01, and *** = p < 0.001. Source data are provided as a Source Data file.
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Supplementary Fig. 12: IL-1a anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) quantile vs. risk of
common diseases. Data are presented as Hazard Ratios (HR) for time to disease diagnosis with 95% Confidence
Intervals (Cl), derived from two-sided Cox proportional hazards regression analyses using IL-1a c-aAb PRS quan-
tiles as predictors. PRS quantile predictors were defined as binary variables with 1 = PRS within either the 2",
37, 4t or 5t quantile, and 0 = PRS within a 1% quantile baseline. Results are based on the full-cohort c-aAb PRS.
Tests were performed in relevant sub-cohorts from the Copenhagen Hospital Biobank based on diagnosis, in-
cluding The CHB study on Cancer using the Danish Cancer biobank (Cancer and Lung Cancer, N = 59,509 per
binary quantile predictor) and the CHB-study on Chronic Inflammatory Diseases (Asthma and Rheumatoid Arthri-
tis, N = 86,187 per binary quantile predictor). Survival time was calculated as the interval between patient registry
entry and diagnosis, with age as the underlying time scale. Sex was included as a covariate. P values were ad-
justed for multiple comparisons. * = p <0.05, ** = p < 0.01, and *** = p < 0.001. Source data are provided as a
Source Data file.
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Supplementary Fig. 13: IL-6 anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) quantile vs. risk of

common diseases. Data are presented as Hazard Ratios (HR) for time to disease diagnosis with 95% Confidence

Intervals (Cl), derived from two-sided Cox proportional hazards regression analyses using IL-6 c-aAb PRS quantiles

as predictors. PRS quantile predictors were defined as binary variables with 1 = PRS within either the 2", 37, 4th

or 5™ quantile, and 0 = PRS within a 1% quantile baseline. Results are based on the full-cohort c-aAb PRS. Tests

were performed in relevant sub-cohorts from the Copenhagen Hospital Biobank based on diagnosis, including

the CHB-study on Chronic Inflammatory Diseases (Rheumatoid Arthritis, N = 86,187 per binary quantile predic-

tor), and the CHB-study on Oral-Cardiometabolic Health (Diabetes, N = 97,039 per binary quantile predictor).

Survival time was calculated as the interval between patient registry entry and diagnosis, with age as the under-

lying time scale. Sex was included as a covariate. P values were adjusted for multiple comparisons. * = p < 0.05,

** = p<0.01, and *** = p < 0.001. Source data are provided as a Source Data file.
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Supplementary Fig. 14: IL-1a anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) vs. risk of common
diseases, by birthyear. Data are presented as Hazard Ratios (HR) for time to disease diagnosis with 95% Confi-
dence Intervals (Cl), derived from two-sided Cox proportional hazards regression analyses, stratified by birth year
quartiles, using Standard deviation (SD)-adjusted IL-1a c-aAb PRS as a predictor. Results are based on the full-
cohort c-aAb PRS. Tests were performed in relevant sub-cohorts from the Copenhagen Hospital Biobank based
on diagnosis including The CHB study on Cancer using the Danish Cancer biobank (Cancer and Lung Cancer, Q1 =
1907-1940, Q2 = 1940-1955, Q3 = 1955-1974, Q4 = 1974-2000, N = 37,193 for each age quartile) and the CHB-
study on Chronic Inflammatory Diseases (Asthma and Rheumatoid Arthritis, Q1 = 1907-1943, Q2 = 1943-1957,
Q3 =1957-1975, Q4 = 1975-2001, N = 53,880 for each age quartile). Survival time was calculated from the period
between registry entry and diagnosis, with age as the underlying time scale. Sex was included as a covariate. P
values were adjusted for multiple comparisons. * = p < 0.05, ** = p <0.01, and *** = p < 0.001. Source data are
provided as a Source Data file.



Diabetes, type 1 Diabetes, type 2

Q4 A : ' @ : °
Q34 ‘| —@— I ——
| |
Q2 A i —@— | —Q—
Q14 H—e— —e—
! T T T ! T T T -I°g10(P)
1 10 100 1000 1 3 10 30 °o 1
o 2
. » ® 3
Rheumatoid Arthritis ® 4
Q4 —— ®5
Q3 1 —
|
Q2 A l—.—il
Ql{ —@— :

0.1 1.0 10.0
HR

Supplementary Fig. 15: IL-6 anti-cytokine autoantibodies (c-aAb) Polygenic Risk Score (PRS) vs. risk of common
diseases, by birthyear. Data are presented as Hazard Ratios (HR) for time to disease diagnosis with 95% Confi-
dence Intervals (Cl), derived from two-sided Cox proportional hazards regression analyses, stratified by birth year
quartiles, using Standard deviation (SD)-adjusted IL-6 c-aAb PRS as a predictor. Results are based on the full-
cohort c-aAb PRS. Tests were performed in relevant sub-cohorts from the Copenhagen Hospital Biobank based
on diagnosis including the CHB-study on Chronic Inflammatory Diseases (Rheumatoid Arthritis, Q1 = 1907-1943,
Q2 =1943-1957, Q3 = 1957-1975, Q4 = 1975-2001, N = 53,880 for each age quartile) and the CHB-study on Oral-
Cardiometabolic Health (Diabetes, Q1 = 1907-1944, Q2 = 1944-1958, Q3 = 1958-1976, Q4 = 1976-2001, N =
60,654 for each age quartile). Survival time was calculated from the period between registry entry and diagnosis,
with age as the underlying time scale. Sex was included as a covariate. P values were adjusted for multiple com-
parisons. * = p <0.05, ** = p <0.01, and *** = p < 0.001. Source data are provided as a Source Data file.



Supplementary table 1: Main DBDS discovery and validation cohort description

DBDS discovery cohort

DBDS validation cohort

Mean age at DBDS start, years (SD) 43.3(13.7) 39.2 (12.2)
Male sex, N (%) 3,774 (48.7) 3,679 (51.8)
Median IL-1a c-aAb, MFI (IQR) 404 (225:774) 520 (370:811)
High-titer IL-1a c-aAb, MFI (N) 2,215 (764) 1,962 (681)
Low-titer IL-1a c-aAb, MFI (N) 774 (5,802) 811 (5,363)

Median IL-6 c-aAb, MFI (IQR)

613 (377: 1,005)

661 (539: 943)

High-titer IL-6 c-aAb, MFI (N)

2,152 (751)

2,006 (697)

Low-titer IL-6 c-aAb, MFI (N)

1,005 (5,913)

943 (5,417)

Median IL-10 c-aAb, MFI (IQR)

221 (137:420)

283 (240:356)

High-titer IL-10 c-aAb, MFI (N)

690.8 (765)

491 (699)

Low-titer IL-10 c-aAb, MFI (N)

420 (5,810)

356 (5,335)

Median GM-CSF c-aAb, MFI (IQR)

197 (119:375)

232 (190:306)

High-titer GM-CSF c-aAb, MFI (N) 637 (758) 495 (703)
Low-titer GM-CSF c-aAb, MFI (N) 375 (5,791) 306 (5,327)
Median IFNa c-aAb, MFI (IQR) 280 (171:479) 336 (299:407)
High-titer IFNa c-aAb, MFI (N) 777 (768) 590 (699)
Low-titer IFNa c-aAb, MFI (N) 479 (5,994) 407 (5,399)

Demographic Overview of the DBDS-Based discovery and Validation Cohorts (N = 7,769 for discovery cohort, N =

7,106 for validation cohort) for IL-1q, IL-6, IL-10, IFNa, and GM-CSF c-aAb Phenotypes.
C-aAb distribution: Median MFI with interquartile range (IQR).

High-titer" c-aAb: MFI > 90th percentile threshold in the c-aAb screened cohort; considered to be individuals

most likely to experience c-aAb mediated immunomodulation.




Supplementary table 2: DBDS IFNB and IFNy c-aAb discovery and validation cohort description

DBDS IFN, IFNy discovery cohort

DBDS IFNB, IFNy validation cohort

Mean age at DBDS start, years (SD)

43.4(13.7)

43.9 (13.6)

Male sex, N (%)

2,583 (48.4)

1,253 (48.8)

Median IL-1a c-aAb, MFI (IQR)

370 (216:741)

362 (216:741)

High-titer IL-1a c-aAb, MFI (N)

2,485.4 (509)

2,035 (265)

Low-titer IL-1a c-aAb, MFI (N)

741 (3,933)

741 (1,726)

Median IL-6 c-aAb, MFI (IQR)

582 (359:1,001)

579 (368:983)

High-titer IL-6 c-aAb, MFI (N)

2,214.6 (525)

2,260 (246)

Low-titer IL-6 c-aAb, MFI (N)

1,001 (3,992)

983 (1,793)

Median IL-10 c-aAb, MFI (IQR)

204 (132;375)

208 (133:379)

High-titer IL-10 c-aAb, MFI (N)

652.8 (527)

666 (243)

Low-titer IL-10 c-aAb, MFI (N)

375 (3.963)

379 (1,713)

Median GM-CSF c-aAb, MFI (IQR)

180 (115:334)

183 (114:340)

High-titer GM-CSF c-aAb, MFI (N) 619.8 (560) 646 (222)
Low-titer GM-CSF c-aAb, MFI (N) 334 (3.941) 340 (1,718)
Median IFNa c-aAb, MFI (IQR) 259 (165:457) 259 (162:445)
High-titer IFNa c-aAb, MFI (N) 784.8 (529) 790.2 (241)
Low-titer IFNa c-aAb, MFI (N) 457 (3.987) 445 (1,714)

Median IFNB c-aAb, MFI (IQR)

154 (98:313)

154 (97:321)

High-titer IFN c-aAb, MFI (N)

623 (501)

637.3 (207)

Low-titer IFNB c-aAb, MFI (N)

313 (3,906)

321(1,737)

Median IFNy c-aAb, MFI (IQR)

719 (447:1,267)

687 (442:1,206)

High-titer IFNy c-aAb, MFI (N)

2,528 (514)

2,353 (223)

Low-titer IFNy c-aAb, MFI (N)

1,267 (3,986)

1,206 (1,718)

Demographic Overview of the DBDS-Based discovery and Validation Cohorts (N = 5,410 for discovery cohort, N =

2,346 for validation cohort) for IFNB and IFNy c-aAb Phenotypes.
C-aAb distribution: Median MFI with interquartile range (IQR).

"High-titer" c-aAb: MFI > 90th percentile threshold; considered to be individuals most likely to experience c-aAb

mediated immunomodulation.




Supplementary table 3: CHB-CDC cohort description

IL-1a c-aAb In- IL-6 c-aAb In-
IL-1a c-aAb termediate IL-1a c-aAb IL-6 c-aAb Low | termediate IL-6 c-aAb High
Full Cohort Low PRS PRS High PRS PRS PRS PRS
Mean age at
registry start,
years (SD) 21.9(17.9) 21.4(17.8) 21.9 (17.9) 21.7 (18.1) 21.7 (17.8) 21.9 (17.9) 21.8(18)
Male sex, N
(%) 75,684 (50.9) | 7,618 (51.2) 60,484 (50.8) | 7,578 (50.9) 7,692 (51.3) 60,375 (50.8) | 7,617 (50.9)

DBDS, N (%) 69,885 (48.3) | 7,134 (49.3) 55,581 (48.1) |7,162(49.5) 7,170 (49.1) 55,617 (48.2) | 7,098 (48.8)

Any cancer di-
agnosis, N (%) | 48,998 (32.9) | 4,976 (33.4) 39,401 (33.1) | 4,618 (31) 4,914 (32.8) 39,347 (33.1) | 4,737 (31.6)
Breast cancer
diagnosis, N

(%) 6,913 (12.3) 700 (12.4) 5,531 (12.3) 681 (11.9) 740 (12.1) 5,513 (12.4) 660 (11.5)
Colon cancer
diagnosis, N
(%) 6,303 (5.9) 614 (5.8) 5,076 (6) 612 (5.6) 630 (5.9) 5,055 (6) 618 (5.7)

Lung cancer di-
agnosis, N (%) | 7,535 (7) 755 (7.1) 6,119 (7.1) 661 (6.1) 771(7.1) 6,046 (7.1) 718 (6.6)
Prostate can-
cer diagnosis,
N (%) 5,193 (9.3) 529 (9.6) 4,195 (9.5) 469 (8.2) 517(9.2) 4,151 (9.4) 525 (9.2)

Demographic Overview of the CHB-CDC Cohort (N = 148,783), Stratified by Full-Cohort GWAS c-aAb PRS (Low,
Intermediate, High).

Diagnosis: Earliest NPR registered date of relevant ICD10/8 code. Breast cancer and prostate cancer diagnoses N
and % determined for CHB-CANCER women and men, respectively.

DBDS: Healthy blood donors from the DBDS cohort.

Low PRS: PRS < 10th percentile.

Intermediate PRS: PRS between the 10th and 90th percentiles.

High PRS: PRS > 90th percentile.



Supplementary table 4: CHB-CID cohort description

IL-1a c-aAb In- IL-6 c-aAb In-
IL-1a c-aAb termediate IL-1a c-aAb IL-6 c-aAb Low | termediate IL-6 c-aAb High
Full Cohort Low PRS PRS High PRS PRS PRS PRS
Mean age at
registry start,
years (SD) 20.3(16.9) 19.9 (16.8) 20.3 (16.9) 20.1(17) 20.2 (16.8) 20.3(16.9) 20.2 (17)

Male sex, N (%)

104,319 (48.4)

10,472 (48.6)

83,377 (48.4)

10,450 (48.5)

11,507 (49.1)

82,340 (48.3)

10,472 (48.3)

DBDS, N (%) 67,927 (31.5) 7,079 (32.9) 53,835 (31.2) 7,004 (32.5) 7,521 (32.1) 53,530 (31.4) 6,876 (31.7)
Asthma diag-

nosis, N (%) 17,819 (8.3) 1,868 (8.7) 14,291 (8.3) 1,652 (7.7) 1,801 (7.7) 14,343 (8.4) 1,675 (7.7)
COPD diagno-

sis, N (%) 22,730 (10.5) 2,145 (10) 18,331 (10.6) 2,254 (10.5) 2,465 (10.5) 17,965 (10.5) 2,300 (10.6)
Rheumatoid

Arthritis  diag-

nosis, N (%) 7,242 (3.4) 686 (3.2) 6,011 (3.5) 545 (2.5) 885 (3.8) 5,702 (3.3) 655 (3)

Demographic Overview of the CHB-CID Cohort (N = 215,512), Stratified by Full-Cohort GWAS c-aAb PRS (Low,
Intermediate, High).

Diagnosis: Earliest NPR registered date of relevant ICD10/8 code.
DBDS: Healthy blood donors from the DBDS cohort.
Low PRS: PRS < 10th percentile.
Intermediate PRS: PRS between the 10th and 90th percentiles.
High PRS: PRS > 90th percentile.




Supplementary table 5: CHB-DEBD cohort description

IL-1a c-aAb In- IL-6 c-aAb In-
IL-1a c-aAb termediate IL-1a c-aAb IL-6 c-aAb Low | termediate IL-6 c-aAb High
Full Cohort Low PRS PRS High PRS PRS PRS PRS
Mean age at
registry start,
years (SD) 19.9 (16.7) 19.5 (16.5) 20(16.7) 19.8 (16.8) 19.9 (16.6) 19.9 (16.7) 19.9 (16.7)
Male sex, N
(%) 115,734 (48.7) | 11,631 (49) 92,526 (48.7) | 11,553 (48.7) |12,727(49.2) |91,361(48.7) | 11,646 (48.7)
DBDS, N (%) 66,980 (28.2) | 7,009 (29.5) 53,089 (27.9) | 6,873 (28.9) 7,412 (28.7) 52,778 (28.1) | 6,790 (28.4)
Atherosclero-
sis diagnosis, N
(%) 9,950 (4.2) 1,052 (4.4) 7,887 (4.2) 1,011 (4.3) 1,021 (3.9) 7,867 (4.2) 1,062 (4.4)
Stroke diagno-
sis, N (%) 17,104 (7.2) 1,702 (7.2) 13,569 (7.1) 1,832 (7.7) 1,881 (7.3) 13,466 (7.2) 1,757 (7.4)

Demographic Overview of the CHB-DEBD Cohort (N = 237,444), Stratified by Full-Cohort GWAS c-aAb PRS (Low,
Intermediate, High).

Diagnosis: Earliest NPR registered date of relevant ICD10/8 code.
DBDS: Healthy blood donors from the DBDS cohort.
Low PRS: PRS < 10th percentile.
Intermediate PRS: PRS between the 10th and 90th percentiles.
High PRS: PRS > 90th percentile.




Supplementary table 6: CHB-OCMS cohort description

IL-1a c-aAb In- IL-6 c-aAb In-
IL-1a c-aAb termediate IL-1a c-aAb IL-6 c-aAb Low | termediate IL-6 c-aAb High
Full Cohort Low PRS PRS High PRS PRS PRS PRS
Mean age at
registry start,
years (SD) 16.8 (15.5) 16.4 (15.3) 16.8 (15.5) 16.7 (15.6) 16.8 (15.4) 16.8 (15.5) 16.7 (15.5)
Male sex, N
(%) 116,925 (48.2) | 11,755 (48.5) |93,485(48.2) |11,658(48.1) |12,890(48.8) |92,263(48.1) | 11,772 (48.3)
DBDS, N (%) 66,922 (27.6) | 7,021 (28.9) 53,033 (27.3) | 6,859 (28.3) 7,402 (28) 52,742 (27.5) | 6,778 (27.8)
Diabetes type
1 diagnosis, N
(%) 86,96 (3.8) 957 (4.2) 6,799 (3.8) 939 (4.2) 819 (3.3) 6971 (3.9) 906 (4)
Diabetes type
2 diagnosis, N
(%) 22,240 (9.3) 2,202 (9.2) 17,692 (9.2) 2,340 (9.8) 2,294 (8.8) 17,610 (9.3) 2,336 (9.7)

Demographic Overview of the CHB-OCMS Cohort (N = 242,599), Stratified by Full-Cohort GWAS c-aAb PRS (Low,
Intermediate, High).

Diagnosis: Earliest NPR registered date of relevant ICD10/8 code.
DBDS: Healthy blood donors from the DBDS cohort.
Low PRS: PRS < 10th percentile.
Intermediate PRS: PRS between the 10th and 90th percentiles.
High PRS: PRS > 90th percentile.




Supplementary table 7: CHB-PDS cohort description

IL-1a c-aAb In- IL-6 c-aAb In-
IL-1a c-aAb termediate IL-1a c-aAb IL-6 c-aAb Low | termediate IL-6 c-aAb High
Full Cohort Low PRS PRS High PRS PRS PRS PRS
Mean age at
registry start,
years (SD) 18.2 (16.4) 17.9 (16.2) 18.3 (16.4) 18.1(16.5) 18.2 (16.4) 18.2 (16.4) 18 (16.4)
Male sex, N
(%) 96,590 (47.5) | 9,765 (48) 77,164 (47.5) | 9,637 (47.4) 10,624 (47.9) | 76,350 (47.5) | 9,616 (47.2)

DBDS, N (%) 67,790 (33.3) | 7,062 (34.7) 53,739 (33) 6,980 (34.3) 7,490 (33.7) 53,423 (33.2) |[6,877(33.8)

Back pain diag-
nosis, N (%) 12,992 (6.4) 1,333 (6.6) 10,323 (6.3) 1,332 (6.6) 1,391 (6.3) 10,303 (6.4) 1,298 (6.4)

Depression di-

agnosis, N (%) | 17,781 (8.7) 1,640 (8.1) 14,380 (8.8) 1,754 (8.6) 1,907 (8.6) 14,063 (8.7) 1,811 (8.9)
Osteoarthritis
diagnosis, N
(%) 50,478 (24.8) | 4,945 (24.3) 40,598 (25) 4,926 (24.2) 5,487 (24.7) 39,996 (24.9) | 4,995 (24.5)

Demographic Overview of the CHB-PDS Cohort (N=203,320), Stratified by Full-Cohort GWAS c-aAb PRS (Low,
Intermediate, High).

Diagnosis: Earliest NPR registered date of relevant ICD10/8 code.

DBDS: Healthy blood donors from the DBDS cohort.

Low PRS: PRS < 10th percentile.

Intermediate PRS: PRS between the 10th and 90th percentiles.

High PRS: PRS > 90th percentile.



Supplementary table 8: Utilized public software and packages

Software

Availability

BWA 0.7.10 mem

https://github.com/Ih3/bwa

DeepNull

https://doi.org/10.1101/2021.05.26.445783

FlashPCA v2.0

https://doi.org/10.1371/journal.pone.0093766

FUMA v1.6.6

https://fuma.ctglab.nl/

GenomeAnalysisTKLite 2.3.9

https://github.com/broadgsa/gatk/

GraphTyper v2.0-beta

https://github.com/DecodeGenetics/graphtyper

JASS v2.2 https://gitlab.pasteur.fr/statistical-genetics/jass
KING v2.3 https://kingrelatedness.com
LDSC v1.0.1 https://github.com/bulik/Idsc

Picard tools 1.117

https://broadinstitute.github.io/picard/

PLINK v2.0

https://doi.org/10.1186/s13742-015-0047-8

PRSice-2v2.3.3

https://choishingwan.github.io/PRSice/

REGENIE v3.3

https://doi.org/10.1038/s41588-021-00870-7

SHAPEIT4 v4.2.2

https://odelaneau.github.io/shapeit4/

snakemake v7.18.2

https://snakemake.github.io

Variant Effect Predictor

https://github.com/Ensembl/ensembl-vep

All publicly available software and packages, including versions, utilized in this study.



https://github.com/lh3/bwa
https://doi.org/10.1101/2021.05.26.445783
https://doi.org/10.1371/journal.pone.0093766
https://github.com/DecodeGenetics/graphtyper
https://kingrelatedness.com/
https://github.com/bulik/ldsc
https://doi.org/10.1186/s13742-015-0047-8
https://choishingwan.github.io/PRSice/
https://doi.org/10.1038/s41588-021-00870-7
https://odelaneau.github.io/shapeit4/
https://snakemake.github.io/
https://github.com/Ensembl/ensembl-vep
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