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SUPPLEMENTAL MATERIAL AND METHODS:

Biomarker Measurements: Methods for biomarker measurement at baseline for each study
have been published previously*. Briefly, levels of IL-6, hsCRP, and D-dimer were measured
at baseline, before randomization, using stored plasma for patients who provided written
consent. For the ESPRIT and START trials, laboratory measurements were performed by SAIC-
Frederick (Frederick, MD; currently Leidos Biomedical Research, Inc.). For SMART,
measurements were performed at the Laboratory for Clinical Biochemistry Research at the
University of Vermont (Burlington). IL-6 was measured by the same method at each laboratory
(ELISA; R&D Systems). ESPRIT and START D-dimer levels were measured using the VIDAS
system (BioMerieux) and SMART D-dimer levels were measured by ELISA on the Sta-R
analyzer, Liatest D-DI (Diagnostic Stago, Parsippany, NJ). hsCRP levels were measured with
an R&D Systems ELISA assay for ESPRIT, a NBTMII nephelometer, N Antiserum to Human
CRP (Siemens Diagnostics, Deerfield, IL) for SMART and a multiplex ECL (Vascular Injury
Panel 2, Meso Scale Diagnostics) for START. It has previously been demonstrated that the
measurement of IL-6, hsCRP and D-dimer from different laboratories for twenty duplicate
samples from ESPRIT and SMART compared well even though the assays used to measure
hsCRP and D-dimer levels were different! 3. Although the START trial was not among the trials

in these two papers, the method for the measurement of IL-6 and D-dimer was the same for
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START and ESPRIT and was conducted at the same laboratory. The only difference for START

was the measurement of hsCRP with ECL from Meso Scale Diagnostics (MSD). It has been

shown previously that MSD ECL assays were comparable to the WHO reference ELISAP.

SNP Quality Control and SNP Imputation: SNPs with any of the following were kept for
GWAS analysis: (a) recommended by Axiom Analysis Suite (Thermo Fisher Scientific), (b)
>=90% reproducibility from the internal control Ref103, (c) had a better quality than others for
biallelic and multiallelic SNPs at one genomic position. As a result, 592,533 out of 770,558
markers remained for imputation.

SNP imputation to the 1000 Genomes phase 3 referencel® was performed on the total
subjects with the genipe pipelinel”! using PLINK, SHAPEIT (version 2.5)% for phasing and
IMPUTEZ2 (version 2.3.2)F for imputation. The imputed SNPs with a confidence score INFO <=
0.8 and duplicates were removed. A total of 12,642,786 markers were retained after imputation.

For each study, SNPs with any of the following were excluded: (a) genotype missing rate

> 5%, (b) minor allele frequencies < 1%, (c) Hardy—Weinberg equilibrium p < 1x107°.

ADMIXTURE (version 1.3.0)% was used to assign ancestry. The software estimates the
relative admixture proportions of a priori defined ancestral groups contributing to the genome of
each individual. 2504 individuals in 1000 Genomes phase 3P were used as a reference group
to generate a supervised set of five ancestral groups: European (EUR), African (AFR), Ad Mixed
American (AMR), South Asian and East Asian. Common autosomal SNPs between the
Affymetrix Axiom chip and 1000 Genomes genomic data after pruning were used to estimate
the admixture proportions. Individual ancestry was assigned to the group with the maximum
proportion.

After the samples were assigned to their ancestry groups, as part of each cohort-based,
ethnic specific association analysis, markers were further excluded based on MAF < 1% and

missingness > 5%.



Principal Component Analysis (PCA): PCA was applied to account for population
stratification. SNPs were pruned to exclude regions of high Linkage Disequilibrium (LD)*Y and
retain SNPs with r? between SNPs < 0.2. PCA was performed using GCTAM? with 185,491 SNP
markers. After 10 eigenvectors, eigenvalues flatten out in the scree plot. Therefore, only the top
10 eigenvectors were analyzed. The first principal component (PCO) explains the most variance

in the data.
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SUPPLEMENTAL FIGURES AND LEGENDS

770,558 total markers on custom
Affymetrix Array

Exclusions:

* Not recommended (n=70,431)

* Control reproducibility < 90% (n=4,977)

* Duplicate or multiallelic (n=15,990)

* Ambiguous markers with alleles A/T and C/G
(n=48,850)

* Wrong strand (n=19,921)

v

592,533 markers for phasing and imputation

Exclusions: Markers with IMPUTE2 INFO Score <= 0.8

12,642,786 markers after imputation

Exclusions: Markers with HWE < 10 by ethnicity

¥
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* MAF<1%
* Missingness > 5%
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Supplemental Figure 1. SNP Imputation and Quality Control Workflow. (1) SNPs with any
of the following were kept for GWAS analysis: (a) recommended by Axiom Analysis Suite
(Thermo Fisher Scientific), (b) >=90% reproducibility from the internal control Ref103, (c) had a
better quality than others for biallelic and multiallelic SNPs at one genomic position. For each
study, SNPs with any of the following were excluded: (a) genotype missing rate > 5%, (b) minor
allele frequencies < 1%, (c) Hardy—Weinberg equilibrium p < 1x107%. (2) SNP imputation to the
1000 Genomes phase 3 reference® was performed on the total subjects with the genipe
pipeline” using PLINK, SHAPEIT (version 2.5)® for phasing and IMPUTE2 (version 2.3.2)® for
imputation. The imputed SNPs were QC with the confidence score INFO <= 0.8 and duplicates
were removed. (3) After the samples were assigned to their ancestry groups, as part of each
cohort-based, ethnic specific association analysis, markers were further excluded based on
MAF < 1% and missingness > 5%.
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Supplemental Figure 2. Manhattan Plots of Ethnic Specific Meta-analyses Results for
Genetic Associations with hsCRP. (A) hsCRP AFR results, (B) hsCRP AMR results, (C)
hsCRP EUR results. Loci are labelled by the closest gene. Each point represents one SNP and
is plotted by chromosomal location (x-axis) and -log10(P) (y-axis). The dashed red line
represents genome-wide significance (P = 5 x 108) and SNPs meeting this threshold are
colored red. In contrast to the transethnic results (Figure 4. A) which combined all participants
from three ethnic groups shown here, there are generally less variants and loci reaching GWS
for association with hsCRP level in each ethnic group due to a smaller sample size.
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Supplemental Figure 3. Manhattan Plots of Ethnic Specific Meta-analyses Results for
Genetic Associations with D-dimer. (A) D-dimer AFR results, (B) D-dimer AMR results, (C)
D-dimer EUR results. Loci are labelled by the closest gene. Each point represents one SNP
and is plotted by chromosomal location (x-axis) and -log10(P) (y-axis). The dashed red line
represents genome-wide significance (P = 5 x 10%) and SNPs meeting this threshold are
colored red. In contrast to the transethnic results (Figure 4. B) which combined all participants
from three ethnic groups shown here, there are generally less variants and loci reaching GWS
for association with D-dimer levels in each ethnic group due to a smaller sample size, except for
the AFR-specific CATSPERG locus (A)
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Supplemental Figure 4. Manhattan Plots of Ethnic Specific Meta-analyses Results for
Genetic Associations with IL-6. (A) IL-6 AFR results, (B). IL-6 AMR results, (C) IL-6 EUR
results. Loci are labelled by the closest gene. Each point represents one SNP and is plotted by
chromosomal location (x-axis) and -log10(P) (y-axis). The dashed red line represents genome-
wide significance (P = 5 x 10) and SNPs meeting this threshold are colored red. In contrast to
the transethnic results (Figure 4. C) which combined all participants from three ethnic groups
shown here, there are generally less variants and loci reaching GWS for association with IL-6
levels in each ethnic group due to a smaller sample size, except for the AFR-specific locus
PROX1-AS1 (A) and AMR-specific TRAPPC9 (B).
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Supplemental Figure 5. The relationships between variants of opposite effect size.
To assess the relationship between two different types of variants, we used LDpair in
LDlink to obtain the distribution of different alleles of the two top significant variants. The
LDpair we used is implemented in the NCBI website
(https://idlink.nci.nih.gov/?varl=rs2794520&var2=rs3091244&pop=CEU%2BTSI%2BFIN
%2BGBR%2BIBS&tab=Idpair). The data shown here were obtained on February 3, 2020.
(A) The variants of the second SAS in CRP locus associated with the level of hsCRP.
Most of the minor alleles (659 out of 664) of variant rs3116635 (G) from the positive effect
size group commigrate with the major alleles of variant rs2794520 (C) from the negative
effect size group within the AFR, AMR and EUR combined reference population.
Therefore, the two minor alleles have opposite effects. (B) The variants in HNF1A locus
associated with the levels of hsCRP. Most of the minor alleles (606 out of 619) of variant
rs11065394 (G) from the positive effect size group commigrate with the major alleles of
variant rs2393776 (A) from the negative effect size group within the AFR, AMR and EUR
combined reference population. Therefore, the two minor alleles have opposite effects.
(C) The variants in IL6R associated with IL-6 levels. Most of the minor alleles (884 out of
1,012) of variant rs4133213 (A) from the positive effect size group commigrate with the
major alleles of variant rs6427658 (C) from the negative effect size group within the AFR,
AMR and EUR combined reference population. Therefore, the two minor alleles have
opposite effects.
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Covariate Effects on IL-6
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Supplemental Figure 6. The effect of the confounding factors on the levels of hsCRP (A), D-dimer (B)
and IL-6 (C). N: number of patients have the measurement or record; p value: the evidence against a null
hypothesis; Beta: the effect of the confounding factor on the biomarker.
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P-values and Regional LD for chr1:154395212 in EUR
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Supplemental Figure 7. Diagram of p-value and Regional LD for chr1:154,395,212 in EUR.
Horizontal axis represents genomic coordinates, Left vertical axis represents minus log p value
and right vertical axis represents combined recombination rate (cMM/Mb). The lower panel is
aligned to the IL-6R structure. The blue dot is the lead variant, rs4133213, and the density of
red color of other red dots shows the linkage disequilibrium(LD) of these variants with the lead
variant. The published variant, rs2228145, is in close LD with rs4133213.
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SUPPLEMENTAL TABLE

Supplemental Table 1. Baseline Characteristics of ESPRIT, SMART and START Patients.

Characteristic

Cleaned samples
Mean age (SD)
Male (%)

On ART (%)
*Race: white (%)
*Race: black (%)
*Race: hispanic (%)
*Race: asian (%)
*Race: other (%)
Hepatitis B (%)
Hepatitis C (%)
Smoker (%)
Myocardial infarction (%)

Median Viral load copies/ml
(IQR)

Median CD4 count cells/ymm3
(IQR)

Median BMI (IQR)

Samples with D-dimer
measurement
Samples with hsCRP
measurement
Samples with IL-6 measurement
Median D-dimer, ug/ml (IQR)
Median hsCRP ug/ml (IQR)
Median IL-6 pg/ml (IQR)

* Reported race

12

ESPRIT
2,891
40.9 (8.92)
2377 (82.22)
2891 (100)

2178 (75.34)
269 (9.30)
NA
339 (11.73)
105 (3.63)

175 (6.81)
374 (15.20)
NA
13 (0.45)

50 (50-400)
451 (368-582)

23.71 (21.78-
25.88)
2,778

2,779

2,778
0.26 (0.18-0.37)
1.49 (0.69-3.21)
1.90 (1.30-2.80)

SMART
2,283
44.5 (9.26)
1681 (73.63)
1815 (79.50)

948 (41.52)

876 (38.37)

396 (17.35)
32 (1.40)
31 (1.36)

66 (2.90)
388 (17.00)
937 (41.04)

35 (1.53)

400 (50-2784)
572 (455-773)

25.58 (22.94-
28.98)
2,207

2,215

2,188
0.22 (0.13-0.40)
1.79 (0.76-4.51)
1.91 (1.19-3.23)

START
2,546
37.3 (10.41)
2035 (79.93)
0(0)
1404 (55.15)
578 (22.66)
498 (19.56)
26 (1.02)
41 (1.61)

55 (2.24)
109 (4.38)
990 (38.88)

11 (0.43)

14,833 (3,507-46,000)

651 (585-758)

24.89 (22.50-28.31)

2,417
2,438

2,436
0.31 (0.22-0.47)
1.82 (0.77-4.15)
1.47 (1.02-2.21)



Supplemental Table 2. Loci Associated with Levels of hsCRP, D-dimer and IL-6

. Associated|Associated Pathway and Mechanism Relevant to
Biomarker ) . References
Locus Variants the Biomarker Level
CRP 77 1-3

transethnic Regulation of CRP expression
hsCRP HNF1A 34/6  transethnic/EUR Regulation of CRP expression 4-6
APOE 11 transethnic Complexing with activated Clq 7
F3 17 transethnic Complement and Coagulation Cascades 8,9
F5 1 transethnic Complement and Coagulation Cascades 8,10
D-dimer FGB 1 transethnic Complement and Coagulation Cascades 11
GCNT1 1 transethnic Glycosyltransferase 12 -14
CATSPERG 1 AFR Near PSMDS8 which is a subunit of proteasome 15
IL-6R 40 S — Receptor of IL-6 for classic and trans-signaling 16,17
pathway
IL-6 Near PROX1 which is a homeodomain
PROX1-AS1 1 AFR transcription factor; regulated by NF-kB 18, 19
pathway
TRAPPC9 1 AMR Enhance NF-kB pathway 20-23
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Supplemental Data 1: GWAS meta-analysis results for the variants associated with the hsCRP levels.
Supplemental Data 2: GWAS meta-analysis results for the variants associated with the D-dimer levels.
Supplemental Data 3: GWAS meta-analysis results for the variants associated with the IL-6 levels.
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