
Fig. S1: Reciprocal antibody titers and area under the curve comparisons for quantification of anti-
spike (S) and anti-S-receptor binding domain (S-RBD) IgG, IgM, and IgA as well as neutralizing 
antibodies (nAbs). The optical density (OD) at 490nm for each three-fold, serially diluted plasma 
sample was measured in the indirect ELISAs. The average OD of the negative control samples + the standard 
deviation (SD) as well as the average cut-off calculated by summing the average of the negative values and 
three times the standard deviation of the negatives for all ELISAs (A). ELISAs measuring IgG, IgM, 
IgA in serial dilution against the spike (S) protein (B, D, F) and IgG, IgM, and IgA against the S-receptor 
binding domain (S-RBD; H, J, L) are shown, with hospitalized patients represented by black lines and the 
limit of detection (LOD) based on the cut-off indicated by the horizontal stippled line. The correlation 
between the antibody titer and the area under the curve (AUC) are shown for IgG, IgM, and IgA against S 
(C,E,G) and for IgG, IgM, and IgA against S-RBD (I, K, M). The neutralizing antibody (nAb) titer and 
the calculated AUC is shown (N) with the correlation between nAb AUC and titer (O).   

  



Fig. S2. Unadjusted boxplots showing age-associated antibody responses for male and female 
convalescent plasma donors. Box plots by sex and age categories are shown for anti-spike (S) protein 
domain S1 IgG arbitrary units (AU) (A), anti-S-IgG area under the curve (AUC) (B), anti-S-receptor binding 
domain (S-RBD) AUC (C), neutralizing antibody (nAb) AUC (D), and convalescent plasma scores based on 
antibody quartiles presented in Figure 4A (E). Sex differences in each age category were analyzed using 
simple t-tests, and significance is indicated on top of each comparison where appropriate (* = p-value 
<0.05). 

    



Table S1. Unadjusted neutralizing (NT) area under the curve (AUC) values, anti-spike (S) protein domain 
S1 IgG arbitrary units (AU), anti-S IgG AUC values, and anti-S-receptor binding domain (S-RBD) IgG AUC 
values for all 126 patients and stratified by sex. 

Med (IQR) All (N = 126) Females (N = 58) Males (N = 68) Sex p-value 
nAb AUC (log10)      
Sex 1.78 (1-1.78) 1.44 (.53-2.14) 1.95 (1.3-2.3) 0.023 
Age Categories         
19-44 1.57 (1-2.08) 1.09 (.53-2.04) 1.87 (1.3-2.08) 0.043 
45-64 2.04 (1.3-2.48) 2 (1-2.25) 2.11 (1.4-2.53) 0.383 
65+ 2 (1.48-2.2) 1.6 (1.48-2) 2.14 (1.78-2.41) 0.330 
Hospitalized         
No 1.74 (1-2.14) 1.33 (.53-2.08) 1.95 (1.3-2.2) 0.012 
Yes 2.48 (2-2.73) 2.39 (2-2.5) 2.73 (2.08-2.73) 0.790 
S1-IgG AU         
Sex  3.15 (1.79-3.15) 2.7 (1.31-4.52) 3.59 (1.99-5.75) 0.067 
Age Categories         
19-44 2.75 (1.6-4.33) 2.29 (.93-3.97) 2.86 (1.91-4.44) 0.321 
45-64 4.36 (2.04-6.72) 3.47 (2.02-6.72) 4.58 (2.07-6.75) 0.283 
65+ 5.58 (3.42-7.37) 3.7 (1.91-5.58) 6.92 (5.25-7.37) 0.100 
Hospitalized         
No 2.90 (1.79-4.54) 2.5 (1.31-3.97) 3.19 (1.95-4.66) 0.026 
Yes 8.04 (6.97-10.15) 7.45 (6.97-9.74) 8.97 (8.04-10.38) 0.429 
S-IgG AUC (log10)       
Sex 3.41 (3.05-3.41) 3.37 (2.91-3.65) 3.45 (3.11-3.99) 0.034 
Age Categories         
19-44 3.27 (3.03-3.51) 3.35 (2.87-3.51) 3.22 (3.07-3.53) 0.180 
45-64 3.53 (3.16-4.1) 3.34 (2.97-4.1) 3.87 (3.32-4.1) 0.156 
65+ 3.76 (3.51-4.2) 3.73 (3.51-3.76) 3.91 (3.61-4.25) 0.257 
Hospitalized         
No 3.35 (3.05-3.61) 3.34 (2.91-3.51) 3.36 (3.09-3.84) 0.044 
Yes 4.24 (3.9-4.5) 4.21 (3.78-4.34) 4.5 (4.18-4.71) 0.143 
S-RBD-IgG AUC (log10)        
Sex  3.21 (2.79-3.21) 3.09 (2.52-3.47) 3.31 (3.04-3.75) 0.001 
Age Categories         
19-44 3.15 (2.75-3.46) 2.98 (2.52-3.27) 3.23 (2.94-3.51) 0.020 
45-64 3.32 (3.05-3.93) 3.21 (2.59-3.83) 3.61 (3.06-4.06) 0.097 
65+ 3.5 (3.13-4.04) 3.21 (2.21-3.47) 4.02 (3.5-4.4) 0.051 
Hospitalized         
No 3.16 (2.77-3.58) 3.04 (2.52-3.37) 3.27 (2.99-3.69) 0.001 
Yes 4 (3.59-4.47) 3.92 (3.38-4.13) 4.32 (4-4.49) 0.189 
Composite score       
Sex 6 (2-6) 5.5 (1-8) 6 (4-10.5) 0.032 
Age Categories         
19-44 5 (2-8) 4 (1-7) 5 (3.5-8) 0.143 



45-64 8 (3-11) 6 (3-11) 9.5 (6-12) 0.281 
65+ 8 (5-12) 7 (4-8) 11 (8-12) 0.105 
Hospitalized         
No 6 (2-9) 4.5 (1-8) 6 (4-10) 0.021 
Yes 12 (9-12) 12 (9-12) 12 (11-12) 0.642 

 
  



Table S2. Linear regression model coefficients (95% CI) for neutralizing (NT) area under the curve (AUC) 
values, anti-spike (S) protein domain S1 IgG arbitrary units (AU), anti-S IgG AUC values, and anti-S-
receptor binding domain (S-RBD) IgG AUC values for all 126 patients and stratified by sex, age, 
hospitalization, and days since PCR+ nasal swab. 

  Coefficient 95% CI p-value 
nAb AUC (log10)       
Male 0.273 (.03, .516) 0.028 
Age/10 0.1 (.018, .181) 0.017 
Hospitalization 0.862 (.433, 1.291) <0.001 
Days since swab / 10 -0.192 (-.334, -.05) 0.008 
S1-IgG AU       
Male 0.857 (.163, 1.55) 0.016 
Age/10 0.457 (.225, .689) <0.001 
Hospitalization 4.746 (3.522, 5.971) <0.001 
Days since swab / 10 0.109 (-.295, .514) 0.593 
S-IgG AUC (log10)       
Male 0.299 (.023, .575) 0.034 
Age/10 0.077 (-.015, .169) 0.101 
Hospitalization 0.982 (.495, 1.469) <0.001 
Days since swab / 10 -0.011 (-.172, .15) 0.892 
S-RBD-IgG AUC (log10)       
Male 0.365 (.16, .57) 0.001 
Age/10 0.084 (.016, .153) 0.016 
Hospitalization 0.905 (.543, 1.267) <0.001 
Days since swab / 10 -0.066 (-.186, .053) 0.274 
Composite score       
Male 1.462 (.157, 2.766) 0.028 
Age/10 0.672 (.236, 1.108) 0.003 
Hospitalization 5.411 (3.108, 7.714) <0.001 
Days since swab / 10 -0.321 (-1.082, .439) 0.405 
Estimates adjusted for all other predictors in table.    
Coefficients represent increase in AUC, AU or score for a one unit increase in 
predictor.  

 



Table S3. The convalescent plasma samples were categorized into quartiles based on their neutralizing area 
under the curve (AUC) value, anti-S1 IgG arbitrary units (AU), anti-S AUC value, or anti-RBD AUC value 
resulting in scores ranging from 0 (lowest quartile for each antibody measure) to 12 (highest quartile for each 
antibody measure) to model the optimal antibody responses in convalescent plasma. Composite scores were 
computed to provide a single metric as a proxy for the overall quality of the antibody response (see Materials 
and Methods). 
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