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Figure S1. Univariate heat maps, all participants
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Univariate heat maps relating COVID-19 status, COVID-19 severity, and host factors to
the (A) non-SARS-CoV-2 and (B) SARS-CoV-2 humoral repertoire in all participants.
Coefficients derived from unadjusted linear regression modeling. Significance in the
heat maps is depicted as non-FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***).
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Figure S2. Univariate heat maps, COVID-negative participants Univariate heat maps
relating host factors to the (A) non-SARS-CoV-2 and (B) SARS-CoV-2 humoral
repertoire among COVID-negative participants. Coefficients derived from unadjusted
linear regression modeling. Significance in the heat maps is depicted as non-FDR-
corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***).
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Figure S3. Univariate heat maps, COVID-positive participants Univariate heat maps
relating COVID-19 severity and host factors to the (A) non-SARS-CoV-2 and (B) SARS-
CoV-2 humoral repertoire in COVID-positive participants. Coefficients derived from
unadjusted linear regression modeling. Significance in the heat maps is depicted as
non-FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***).
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Figure S4. Univariate violin plots of effect of SARS-CoV-2 RBD IgG/IgA positivity
on the humoral immune repertoire among all participants.

Violin plots of effect of SARS-CoV-2 RBD IgG/IgA positivity on (A) CMV PP65 FcyRIIA,
(B) CMV PP65 IgG3, (C) EBV gp350 FcyRIIA. Significance testing was performed via
Wilcoxon rank-sum test and is shown as P<0.05 (*), P<0.01 (**), or P<0.001 (***).
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Figure S5. Univariate violin plots of effect of COVID-19 severity on the humoral
immune repertoire among COVID-positive participants.

Violin plots of effect of COVID-19 severity on SARS-CoV-2 (A) Spike S2 subunit
FcyRIIA (B) Receptor-binding domain (RBD) FcyRIIA (C) Nucleocapsid FcyRIIA.
Significance testing was performed via Wilcoxon rank-sum test and is shown as P<0.05
(*), P<0.01 (**), or P<0.001 (***).
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Figure S6. Univariate violin plots of effect of natal sex, age, and GBD on the
humoral immune repertoire among COVID-negative participants.

Violin plots of effect of natal sex on (A) HSV-2 IgG1, (B) HIV p24 1gG1, (C) HSV-2
FcyRIIIA. Violin plots of effect of age on (D) CMV PP65 FcyRIIIA, (E) RSV FcyRIIA, (F)
RSV FcyRIIIA. Violin plots of effect of GBD region on (G) HIV gp120 FcyRIIB, (H) HIV
gp120 FcyRINIA, (I) CMV gB FcyRIIB. Significance testing was performed via Wilcoxon
rank-sum test and is shown as P<0.05 (*), P<0.01 (**), or P<0.001 (***).
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Figure S7. Univariate violin plots of effect of BMI on the humoral immune
repertoire among COVID-negative and COVID-positive participants.

Violin plots of effect of BMI on (A) pneumococcus IgM among COVID-negative
participants. Violin plots of effect of BMI on SARS-CoV-2 (B) Nucleocapsid 1gG3, (C)
Nucleocapsid IgG1, (D) Nucleocapsid IgA1 among COVID-positive participants.
Significance testing was performed via Wilcoxon rank-sum test and is shown as P<0.05
(*), P<0.01 (**), or P<0.001 (***).
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Figure S8. Univariate violin plots of effect of plasma HIV-1 RNA and current CD4
on the humoral immune repertoire among COVID-negative participants.

Violin plots of effect of HIV-1 RNA on (A) HIV gp120 FcyRIIA, (B) HIV gp120 FcyRIIB,
and (C) HIV gp120 IgG1 among COVID-negative participants. Violin plots of effect of
current CD4 on (D) CMV pp65 FcyRIIIA, (E) CMV PP65 IgG3, (F) CMV PP65 IgG1
among COVID-negative participants. Significance testing was performed via Wilcoxon
rank-sum test and is shown as P<0.05 (*), P<0.01 (**), or P<0.001 (***).
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Figure S9. Univariate violin plots of effect of nadir CD4 on the humoral immune
repertoire among COVID-negative and COVID-positive participants.

Violin plots of effect of nadir CD4 on (A) CMV PP65 FcyRIIIA, (B) CMV PP65 FcyRIIB,
and (C) CMV PP65 IgG1 among COVID-negative participants. Violin plots of effect of
nadir CD4 on SARS-CoV-2 (D) Receptor binding domain (RBD) FcyRIIB, (E) Spike
gamma IgM, (F) Spike beta IgM among COVID-positive participants. Significance

testing was performed via Wilcoxon rank-sum test and is shown as P<0.05 (*), P<0.01
(**), or P<0.001 (***).
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Figure S10. Volcano plots and heat maps of effect of smoking on the humoral
immune repertoire. VVolcano plot of effect of smoking on the (A) non-SARS-CoV-2
humoral repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral
repertoire among the COVID-positive cohort. Volcano plots constructed from linear
regression models, adjusted for age, sex, GBD region, nadir CD4, and HIV viral load,
with horizontal dashed line of significance displayed for FDR-corrected P=0.05.
Responses higher in current/former smoking fall toward the right of the vertical dashed

line, while responses higher in never-smoking fall toward the left of the vertical dashed

line. Respective heat maps of the volcano plot coefficients for the (C) non-SARS-CoV-2

and (D) SARS-CoV-2 humoral responses. Coefficients >0 are higher in current/former

smoking, while coefficients <0 are higher in never-smoking. Significance in the heat
maps is shown as FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***). Specific
antibody isotype, subclass, and Fc-receptor responses are color-coded between the

volcano plots and heat maps.
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Figure S11. Volcano plots and heat maps of effect of substance use on the
humoral immune repertoire. VVolcano plot of effect of substance use on the (A) non-
SARS-CoV-2 humoral repertoire among the COVID-negative cohort and (B) SARS-
CoV-2 humoral repertoire among the COVID-positive cohort. Volcano plots constructed
from linear regression models, adjusted for age, sex, GBD region, nadir CD4, and HIV
viral load, with horizontal dashed line of significance displayed for FDR-corrected
P=0.05. Responses higher in current/former substance use fall toward the right of the
vertical dashed line, while responses higher in never-substance use fall toward the left
of the vertical dashed line. Respective heat maps of the volcano plot coefficients for the
(C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. Coefficients >0 are
higher in current/former substance use, while coefficients <0 are higher in never-
substance use. Significance in the heat maps is shown as FDR-corrected P<0.05 (*),
P<0.01 (**), or P<0.001 (***). Specific antibody isotype, subclass, and Fc-receptor
responses are color-coded between the volcano plots and heat maps.

11



A B
Lower Current CD4 Higher Current CD4 Higher Current CD4
«— — R —
@ | TN,
3 @igG3_HIV.p24.CladeB.HXBc2
1963 CMQPP?;\QGLH\\/ p24.CladeB.HXBc2 1.0
@ -lgG1_HIV.gp120, C\adoRiC
) : )
35 3
§ IgA1_HIV.gp1 2% CladeB.C §
K= 19G1_EBYgp350 2
o o
2 2
i SEEECECRRERRRR o et et T SR CE P LT R U PLTTE L P LR T 0.5
IgG1_CMV.PP65
1 1gG1 Pw%umo (]
s 3
oAt EBVgpSTges,wv.gmzo.cwadqa.c & |
Q¢ [8A4EEMV. PRES ] AOOIOOMO00 A O G0 0
%Q%g‘; RSV | @@\gm HSV1 o 2 @——%,Smke-betﬂ
1)V J8C3CMV.4B O igea nO
0 g 0.0 g
-0.10 -0.05 0.00 0.05 0.00 0.04 0.08 0.12
Coefficient per 1 SD change in Current CD4 Coefficient per 1 SD change in Current CD4
c Coefficient D Coefficient
bl o % HIV.p24.CladeB.HXBc2 = 0.4 Spike 0.4
> *oEE e e T HIV.gp120.CladeB.C. 0.2 S1 0.2
CMV.gB 0 s2 0
Pneumo -0.2 N -0.2
-0.4
RSV Spike.alpha -0.4
HSV1 Spike.beta
HSV2 Spike.gamma
CMV.PP65 Spike.delta
EBV.gp350 RBD
HA

106

€96

LvOI
1Db)|
£ob|
LB

Figure S12. Volcano plots and heat maps of effect of current CD4 adjusted for
nadir CD4 on the humoral immune repertoire. Volcano plot of effect of current CD4
adjusted for nadir CD4 on the (A) non-SARS-CoV-2 humoral repertoire among the
COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire among COVID-
positive cohort. Volcano plots constructed from linear regression models, adjusted for
age, sex, GBD region, nadir CD4, and HIV viral load, with horizontal dashed line of
significance displayed for FDR-corrected P=0.05. Coefficients reflect the effect of a 1
SD increase in current CD4 (cells/mm?3), which was z-scored for each participant.
Responses higher with higher current CD4 fall toward the right of the vertical dashed
line, while responses higher with lower current CD4 fall toward the left of the vertical
dashed line. Respective heat maps of the volcano plot coefficients for the (C) non-
SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. Coefficients >0 are higher with
higher current CD4, while coefficients <0 are higher with lower current CD4.
Significance in the heat maps is shown as FDR-corrected P<0.05 (*), P<0.01 (**), or
P<0.001 (***). Specific antibody isotype, subclass, and Fc-receptor responses are color-
coded between the volcano plots and heat maps.
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Figure S13. Volcano plots and heat maps of effect of SARS-CoV-2 RBD
IgG/IgA/Symptoms positivity on the humoral immune repertoire among all
participants. Sensitivity analysis of Figure 3. Participants with COVID symptoms and
IgG/IgA- are classified in the same group as participants with RBD IgG/IgA+. Volcano
plots of effect of SARS-CoV-2 RBD IgG/IgA positivity on the (A) non-SARS-CoV-2
humoral repertoire and (B) SARS-CoV-2 humoral repertoire among all participants.
Volcano plots constructed from linear regression models, adjusted for age, sex, GBD
region, nadir CD4, and HIV viral load, with horizontal dashed line of significance
displayed for FDR-corrected P=0.05. Responses higher in the antibody-positive fall
toward the right of the vertical dashed line, while responses higher in the antibody-
negative fall toward the left of the vertical dashed line. Respective heat maps of the
volcano plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral
responses. Coefficients >0 are higher in the antibody-positive, while coefficients <0 are
higher in the antibody-negative. Significance in the heat maps is shown as FDR-
corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***). Specific antibody isotype, subclass,
and Fc-receptor responses are color-coded between the volcano plots and heat maps.
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Figure S14. Volcano plots and heat maps of effect of COVID-19 severity on the
humoral immune repertoire among COVID-positive participants. Sensitivity
analysis of Figure 4. Participants with COVID symptoms and IgG/IgA- are classified in
the same group as participants with RBD IgG/IgA+. Adjusted volcano plots of effect of
COVID-19 severity on the (A) non-SARS-CoV-2 humoral repertoire and (B) SARS-CoV-
2 humoral repertoire among COVID-positive participants. Coefficients reflect the effect
of a 1 SD increase in severity, which was z-scored for each participant from the ordinal
scale of none reported/asymptomatic, mild, moderate, or severe. Respective heat maps
of the volcano plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2
humoral responses. See Figure 3 legend for details.
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Figure S15. Volcano plots and heat maps of effect of natal sex on the humoral
immune repertoire. Sensitivity analysis of Figure 5. Participants with COVID symptoms
and IgG/IgA- are classified in the same group as participants with RBD IgG/IgA+.
Adjusted volcano plots of effect of natal sex on the (A) non-SARS-CoV-2 humoral

repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire

among the COVID-positive cohort. Respective heat maps of the volcano plot
coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See

Figure 3 legend for details.
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Figure S16. Volcano plots and heat maps of effect of age on the humoral immun
repertoire. Sensitivity analysis of Figure 6. Participants with COVID symptoms and
IgG/IgA- are classified in the same group as participants with RBD 1gG/IgA+. Adjusted
volcano plots of effect of age on the (A) non-SARS-CoV-2 humoral repertoire among
the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire among COVID-
positive cohort. Coefficients reflect the effect of a 1 SD increase in age, which was z-
scored for each participant. Respective heat maps of the volcano plot coefficients for
the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3
legend for details.
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Figure S17. Volcano plots and heat maps of effect of BMI on the humoral immune
repertoire. Sensitivity analysis of Figure 7. Participants with COVID symptoms and

IgG/IgA- are classified in the same group as participants with RBD 1gG/IgA+. Adjusted

volcano plots of effect of BMI on the (A) non-SARS-CoV-2 humoral repertoire among
the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire among COVID-
positive cohort. Coefficients reflect the effect of a 1 SD increase in BMI, which was z-
scored for each participant. Respective heat maps of the volcano plot coefficients for
the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3

legend for details.
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Figure S18. Volcano plots and heat maps of effect of GBD region on the humoral
immune repertoire. Sensitivity analysis of Figure 8. Participants with COVID symptoms
and IgG/IgA- are classified in the same group as participants with RBD IgG/IgA+.
Adjusted volcano plots of effect of high-income GBD region (vs non-high-income) on the
(A) non-SARS-CoV-2 humoral repertoire among the COVID-negative cohort and (B)
SARS-CoV-2 humoral repertoire among the COVID-positive cohort. Respective heat
maps of the volcano plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2
humoral responses. See Figure 3 legend for details.
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Figure S19. Volcano plots and heat maps of effect of HIV viremia on the humoral

immune repertoire. Sensitivity analysis of Figure 9. Participants with COVID symptoms
and IgG/IgA- are classified in the same group as participants with RBD IgG/IgA+.
Adjusted volcano plots of effect of HIV viremia (2400 vs <400 copies/ml) on the (A) non-
SARS-CoV-2 humoral repertoire among the COVID-negative cohort and (B) SARS-
CoV-2 humoral repertoire among the COVID-positive cohort. Respective heat maps of
the volcano plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral

responses. See Figure 3 legend for details.
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Figure S20. Volcano plots and heat maps of effect of nadir CD4 on the humoral
immune repertoire. Sensitivity analysis of Figure 10. Participants with COVID
symptoms and IgG/IgA- are classified in the same group as participants with RBD
IgG/IgA+. Adjusted volcano plots of effect of nadir CD4 on the (A) non-SARS-CoV-2
humoral repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral
repertoire among the COVID-positive cohort. Coefficients reflect the effect of a 1 SD
increase in nadir CD4, which was z-scored for each participant from the ordinal scale of
<50, 50-199, 200-349, or 2350 cell/mm?3. Respective heat maps of the volcano plot
coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See

Figure 3 legend for details.
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Figure S21. Volcano plots and heat maps of effect of current CD4 on the humoral
immune repertoire. Sensitivity analysis of Figure 11. Participants with COVID
symptoms and IgG/IgA- are classified in the same group as participants with RBD
lgG/IgA+. Adjusted volcano plots of effect of current CD4 (without nadir CD4
adjustment) on the (A) non-SARS-CoV-2 humoral repertoire among the COVID-
negative cohort and (B) SARS-CoV-2 humoral repertoire among COVID-positive cohort.
Coefficients reflect the effect of a 1 SD increase in current CD4 (cells/mm?), which was
z-scored for each participant. Respective heat maps of the volcano plot coefficients for
the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3

legend for details.
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Figure S22. Volcano plots and heat maps of effect of smoking on the humoral
immune repertoire. Sensitivity analysis of Figure S10. Participants with COVID
symptoms and IgG/IgA- are classified in the same group as participants with RBD
lgG/IgA+. Volcano plot of effect of smoking on the (A) non-SARS-CoV-2 humoral
repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire
among the COVID-positive cohort. Volcano plots constructed from linear regression
models, adjusted for age, sex, GBD region, nadir CD4, and HIV viral load, with
horizontal dashed line of significance displayed for FDR-corrected P=0.05. Responses
higher in current/former smoking fall toward the right of the vertical dashed line, while
responses higher in never-smoking fall toward the left of the vertical dashed line.
Respective heat maps of the volcano plot coefficients for the (C) non-SARS-CoV-2 and
(D) SARS-CoV-2 humoral responses. Coefficients >0 are higher in current/former
smoking, while coefficients <0 are higher in never-smoking. Significance in the heat
maps is shown as FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***). Specific
antibody isotype, subclass, and Fc-receptor responses are color-coded between the
volcano plots and heat maps.
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Figure S23. Volcano plots and heat maps of effect of substance use on the
humoral immune repertoire. Sensitivity analysis of Figure S11. Participants with
COVID symptoms and IgG/IgA- are classified in the same group as participants with
RBD IgG/IgA+. Volcano plot of effect of substance use on the (A) non-SARS-CoV-2
humoral repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral
repertoire among the COVID-positive cohort. Volcano plots constructed from linear
regression models, adjusted for age, sex, GBD region, nadir CD4, and HIV viral load,
with horizontal dashed line of significance displayed for FDR-corrected P=0.05.
Responses higher in current/former substance use fall toward the right of the vertical
dashed line, while responses higher in never-substance use fall toward the left of the
vertical dashed line. Respective heat maps of the volcano plot coefficients for the (C)
non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. Coefficients >0 are higher
in current/former substance use, while coefficients <0 are higher in never-substance
use. Significance in the heat maps is shown as FDR-corrected P<0.05 (*), P<0.01 (**),
or P<0.001 (***). Specific antibody isotype, subclass, and Fc-receptor responses are
color-coded between the volcano plots and heat maps.
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Figure S24. Volcano plots and heat maps of effect of current CD4 adjusted for
nadir CD4 on the humoral immune repertoire. Sensitivity analysis of Figure S12.
Participants with COVID symptoms and IgG/IgA- are classified in the same group as
participants with RBD IgG/IgA+. Volcano plot of effect of current CD4 adjusted for nadir
CD4 on the (A) non-SARS-CoV-2 humoral repertoire among the COVID-negative cohort
and (B) SARS-CoV-2 humoral repertoire among COVID-positive cohort. Volcano plots
constructed from linear regression models, adjusted for age, sex, GBD region, nadir
CD4, and HIV viral load, with horizontal dashed line of significance displayed for FDR-
corrected P=0.05. Coefficients reflect the effect of a 1 SD increase in current CD4
(cells/mm?3), which was z-scored for each participant. Responses higher with higher
current CD4 fall toward the right of the vertical dashed line, while responses higher with
lower current CD4 fall toward the left of the vertical dashed line. Respective heat maps
of the volcano plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2
humoral responses. Coefficients >0 are higher with higher current CD4, while
coefficients <0 are higher with lower current CD4. Significance in the heat maps is
shown as FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***). Specific antibody
isotype, subclass, and Fc-receptor responses are color-coded between the volcano
plots and heat maps.
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Figure S25. Volcano plots and heat maps of effect of SARS-CoV-2 RBD IgG/IgA
positivity on the humoral immune repertoire among all participants. Sensitivity
analysis of Figure 3. Participants with COVID symptoms and IgG/IgA- are removed from
the group with RBD IgG/IgA-. Volcano plots of effect of SARS-CoV-2 RBD IgG/IgA
positivity on the (A) non-SARS-CoV-2 humoral repertoire and (B) SARS-CoV-2 humoral
repertoire among all participants. Volcano plots constructed from linear regression
models, adjusted for age, sex, GBD region, nadir CD4, and HIV viral load, with
horizontal dashed line of significance displayed for FDR-corrected P=0.05. Responses
higher in the antibody-positive fall toward the right of the vertical dashed line, while
responses higher in the antibody-negative fall toward the left of the vertical dashed line.
Respective heat maps of the volcano plot coefficients for the (C) non-SARS-CoV-2 and
(D) SARS-CoV-2 humoral responses. Coefficients >0 are higher in the antibody-
positive, while coefficients <0 are higher in the antibody-negative. Significance in the
heat maps is shown as FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***). Specific
antibody isotype, subclass, and Fc-receptor responses are color-coded between the
volcano plots and heat maps.
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Figure S26. Volcano plots and heat maps of effect of COVID-19 severity on the
humoral immune repertoire among COVID-positive participants. Sensitivity
analysis of Figure 4. Participants with COVID symptoms and IgG/IgA- are removed from
the group with RBD IgG/IgA-. Adjusted volcano plots of effect of COVID-19 severity on
the (A) non-SARS-CoV-2 humoral repertoire and (B) SARS-CoV-2 humoral repertoire
among COVID-positive participants. Coefficients reflect the effect of a 1 SD increase in
severity, which was z-scored for each participant from the ordinal scale of none
reported/asymptomatic, mild, moderate, or severe. Respective heat maps of the
volcano plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral
responses. See Figure 3 legend for details.
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Figure S27. Volcano plots and heat maps of effect of natal sex on the humoral
immune repertoire. Sensitivity analysis of Figure 5. Participants with COVID symptoms
and IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted volcano plots of

effect of natal sex on the (A) non-SARS-CoV-2 humoral repertoire among the COVID-

negative cohort and (B) SARS-CoV-2 humoral repertoire among the COVID-positive
cohort. Respective heat maps of the volcano plot coefficients for the (C) non-SARS-
CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3 legend for details.
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Figure S28. Volcano plots and heat maps of effect of age on the humoral immune
repertoire. Sensitivity analysis of Figure 6. Participants with COVID symptoms and
IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted volcano plots of
effect of age on the (A) non-SARS-CoV-2 humoral repertoire among the COVID-
negative cohort and (B) SARS-CoV-2 humoral repertoire among COVID-positive cohort.
Coefficients reflect the effect of a 1 SD increase in age, which was z-scored for each
participant. Respective heat maps of the volcano plot coefficients for the (C) non-SARS-
CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3 legend for details.
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Figure S29. Volcano plots and heat maps of effect of BMI on the humoral immune
repertoire. Sensitivity analysis of Figure 7. Participants with COVID symptoms and
IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted volcano plots of
effect of BMI on the (A) non-SARS-CoV-2 humoral repertoire among the COVID-
negative cohort and (B) SARS-CoV-2 humoral repertoire among COVID-positive cohort.
Coefficients reflect the effect of a 1 SD increase in BMI, which was z-scored for each
participant. Respective heat maps of the volcano plot coefficients for the (C) non-SARS-
CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3 legend for details.
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Figure S30. Volcano plots and heat maps of effect of GBD region on the humoral

immune repertoire. Sensitivity analysis of Figure 8. Participants with COVID symptoms
and IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted volcano plots of
effect of high-income GBD region (vs non-high-income) on the (A) non-SARS-CoV-2
humoral repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral
repertoire among the COVID-positive cohort. Respective heat maps of the volcano plot

coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See

Figure 3 legend for details.
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Figure S31. Volcano plots and heat maps of effect of HIV viremia on the humoral
immune repertoire. Sensitivity analysis of Figure 9. Participants with COVID symptoms
and IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted volcano plots of
effect of HIV viremia (2400 vs <400 copies/ml) on the (A) non-SARS-CoV-2 humoral
repertoire among the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire
among the COVID-positive cohort. Respective heat maps of the volcano plot
coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See

Figure 3 legend for details.

31



A Lower Nadir CD4 B Lower Nadir CD4

< . < .
@Fcg3AV_CMV.PP65 (11 ‘
! 1.5
: .
30 ; [
L !
"""""""""""""" Fcg3AV_Spike.beta 1T
gG3_Spike.delta
% IgA1_Spike.gamma
1gG1_CMV.PP65 IlgG1_Spike.beta
— 1.0 IgA1_Spike beta Fcg3AV_Spike.gamma
S20 g Fcg3AV_Spike.delt2OjgM_S2-Fcg3AV_St
© Fcg3AV_ERV.gp350 © IgA1_Spike.deltaylaA1_Spike-1gG1_Spike.gamma
B_ d % P 5_ IgG1_Spike-alpha MZRBIFCcg3AV_RBD
S 1gG3. 8MVPP65 =3 IgA1_Spike.alpha— Fog3AVSpikeDRRF=S = laGa N
= = IgG1_Spike.deltaFegaav_N |g617§2%7\|g@3752""'\961 s2
5’ IgALEB\’gpSSO B’ IgG1 ‘Sg\:eslgm RBD
! ! oA s?@
g
10 ~.\QGT EBV.gp350 ! 0.5 \g/\OW N
19G3_EBV 935050928 HOV2 3 >
Ig SV IgA1 S&) ;
IgA1_CMV.PP65-Fcg3AV—RS (G1_RSV-IgG3_HA: IgG1 Pn\e\umo Fcg3AV_S2 o
3 ; > o
rrrrrrrrrrrrrrrrrrrrrrrrr 19G 1~ HA-1GG3- HSV P e AR P g o0 :
0 IgA1_CMV.gB” ¢ o O
; 0.0
-0.2 -0.1 0.0 -0.20 -0.15 -0.10 -0.05 0.00
Coefficient per 1 SD change in Nadir CD4 b Coefficient per 1 SD change in Nadir CD4
¢ Coefficient Coefficient
HIV.p24.CladeB.HXBc2 = 0.4 Spike 0.4
HIV.gp120.CladeB.C. 0.2 S 0.2
*k | kK *kk CMVgB 0 s 0
*x *k | Hk * |Pneumo -0.2 . N -0.2
sk wnx| & | % w0 [wnkonk onx| RQY -0.4 . —0.4
Spike.alpha :
*
HSV1 * * Spike.beta
* |wx * [wex e QY0 . Spike.gamma
okk | Kk - R —
CMV.PP65 * Spike.delta
*kk kkk *kk| kk | hkk hkk kkk EBV-gpsso s RBD
PRV () (. s ok k| LA s & = T
@G aa Y 080X <
(0] 8 > Q@ 3<>
—_ — @
>
<

Figure S32. Volcano plots and heat maps of effect of nadir CD4 on the humoral
immune repertoire. Sensitivity analysis of Figure 10. Participants with COVID
symptoms and IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted
volcano plots of effect of nadir CD4 on the (A) non-SARS-CoV-2 humoral repertoire

among the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire among the

COVID-positive cohort. Coefficients reflect the effect of a 1 SD increase in nadir CD4,

which was z-scored for each participant from the ordinal scale of <50, 50-199, 200-349,
or 2350 cell/mm3. Respective heat maps of the volcano plot coefficients for the (C) non-

SARS-CoV-2 and (D) SARS-CoV-2 humoral responses. See Figure 3 legend for detai

Is.
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Figure S33. Volcano plots and heat maps of effect of current CD4 on the humoral
immune repertoire. Sensitivity analysis of Figure 11. Participants with COVID
symptoms and IgG/IgA- are removed from the group with RBD IgG/IgA-. Adjusted

volcano plots of effect of current CD4 (without nadir CD4 adjustment) on the (A) non-
SARS-CoV-2 humoral repertoire among the COVID-negative cohort and (B) SARS-
CoV-2 humoral repertoire among COVID-positive cohort. Coefficients reflect the effect

of a 1 SD increase in current CD4 (cells/mm?), which was z-scored for each participant.
Respective heat maps of the volcano plot coefficients for the (C) non-SARS-CoV-2 and
(D) SARS-CoV-2 humoral responses. See Figure 3 legend for details.
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Figure S34. Volcano plots and heat maps of effect of smoking on the humoral
immune repertoire. Sensitivity analysis of Figure S10. Participants with COVID
symptoms and IgG/IgA- are removed from the group with RBD IgG/IgA-. Volcano plot of
effect of smoking on the (A) non-SARS-CoV-2 humoral repertoire among the COVID-
negative cohort and (B) SARS-CoV-2 humoral repertoire among the COVID-positive
cohort. Volcano plots constructed from linear regression models, adjusted for age, sex,
GBD region, nadir CD4, and HIV viral load, with horizontal dashed line of significance
displayed for FDR-corrected P=0.05. Responses higher in current/former smoking fall
toward the right of the vertical dashed line, while responses higher in never-smoking fall
toward the left of the vertical dashed line. Respective heat maps of the volcano plot
coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses.
Coefficients >0 are higher in current/former smoking, while coefficients <0 are higher in
never-smoking. Significance in the heat maps is shown as FDR-corrected P<0.05 (*),
P<0.01 (**), or P<0.001 (***). Specific antibody isotype, subclass, and Fc-receptor
responses are color-coded between the volcano plots and heat maps.
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Figure S35. Volcano plots and heat maps of effect of substance use on the

humoral immune repertoire. Sensitivity analysis of Figure S11. Participants with
COVID symptoms and IgG/IgA- are removed from the group with RBD IgG/IgA-.

Volcano plot of effect of substance use on the (A) non-SARS-CoV-2 humoral repertoire
among the COVID-negative cohort and (B) SARS-CoV-2 humoral repertoire among the
COVID-positive cohort. Volcano plots constructed from linear regression models,
adjusted for age, sex, GBD region, nadir CD4, and HIV viral load, with horizontal

dashed line of significance displayed for FDR-corrected P=0.05. Responses higher in

current/former substance use fall toward the right of the vertical dashed line, while
responses higher in never-substance use fall toward the left of the vertical dashed line.
Respective heat maps of the volcano plot coefficients for the (C) non-SARS-CoV-2 and
(D) SARS-CoV-2 humoral responses. Coefficients >0 are higher in current/former
substance use, while coefficients <0 are higher in never-substance use. Significance in
the heat maps is shown as FDR-corrected P<0.05 (*), P<0.01 (**), or P<0.001 (***).
Specific antibody isotype, subclass, and Fc-receptor responses are color-coded

between the volcano plots and heat maps.
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Figure S36. Volcano plots and heat maps of effect of current CD4 adjusted for
nadir CD4 on the humoral immune repertoire. Sensitivity analysis of Figure S12.
Participants with COVID symptoms and IgG/IgA- are removed from the group with RBD
IgG/IgA-. Volcano plot of effect of current CD4 adjusted for nadir CD4 on the (A) non-
SARS-CoV-2 humoral repertoire among the COVID-negative cohort and (B) SARS-
CoV-2 humoral repertoire among COVID-positive cohort. Volcano plots constructed
from linear regression models, adjusted for age, sex, GBD region, nadir CD4, and HIV
viral load, with horizontal dashed line of significance displayed for FDR-corrected
P=0.05. Coefficients reflect the effect of a 1 SD increase in current CD4 (cells/mm?3),
which was z-scored for each participant. Responses higher with higher current CD4 fall
toward the right of the vertical dashed line, while responses higher with lower current
CD4 fall toward the left of the vertical dashed line. Respective heat maps of the volcano
plot coefficients for the (C) non-SARS-CoV-2 and (D) SARS-CoV-2 humoral responses.
Coefficients >0 are higher with higher current CD4, while coefficients <0 are higher with
lower current CD4. Significance in the heat maps is shown as FDR-corrected P<0.05
(*), P<0.01 (**), or P<0.001 (***). Specific antibody isotype, subclass, and Fc-receptor
responses are color-coded between the volcano plots and heat maps.
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