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 Supplementary figures (Immune and behavioral correlates of protection 
against symptomatic post-vaccination SARS-CoV-2 infection) 

 
 

Supplementary Figure 1. Strobe chart of the study cohort 

N represents the number of participants. BMI, Body Mass Index; PASS, Prospective Assessment 
of SARS-CoV-2 Seroconversion. 
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Supplementary Figure 2. ROC curves – Probability of post-vaccine SARS-CoV-2 infection 
as a function of immune markers 

(A) Serum anti-S (WT) IgG measured by research assay. (B) Serum anti-S (BA.1) IgG measured 
by research assay. (C) Serum anti-RBD (WT) total Ig measured by Roche Elecsys® Anti-SARS-
CoV-2 S assay. (D) Serum anti-S (WT) IgA measured by research assay. (E) Pseudovirus 
neutralization antibody titers against D614G. (F) Pseudovirus neutralization antibody titers 
against B.1.617.2. (G) Pseudovirus neutralization antibody titers against BA.1. (H) Pseudovirus 
neutralization antibody titers against BA.1.1.  
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Supplementary Figure 3. Correlation plots of anti-S (WT) IgG serum levels and domain 
symptom scores in the PVI group 

(A) Correlation between anti-S (WT) IgG serum levels (BAU/ml) and nasal domain symptom 
scores (Spearman ρ = -0.4654; p = 0.0083). (B) Correlation between anti-S (WT) IgG serum 
levels (BAU/ml) and eyes domain symptom scores (Spearman ρ = -0.4145; p = 0.0204). (C) 
Correlation between anti-S (WT) IgG serum levels (BAU/ml) and body/systemic domain 
symptom scores (Spearman ρ = -0.4902; p = 0.0051). (D) No correlation between anti-S (WT) 
IgG serum levels (BAU/ml) and throat domain symptom scores (Spearman ρ = -0.1471; p = 
0.4299). (E) No correlation between anti-S (WT) IgG serum levels (BAU/ml) and chest domain 
symptom scores (Spearman ρ = 0.01075; p = 0.9542). (F) No correlation between anti-S (WT) 
IgG serum levels (BAU/ml) and gastrointestinal (GI) domain symptom scores (Spearman ρ = -
0.3224; p = 0.0769). (G) No correlation between anti-S (WT) IgG serum levels (BAU/ml) and 
smell/taste domain symptom scores (Spearman ρ = -0.04742; p = 0.8). Dots indicate results from 
individual participants, n=32. 
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Supplementary Figure 4. Saliva anti-S (WT) secretory IgA levels 

Saliva samples were obtained during the fall 2021 research clinic visit, at a median of 52.5 (IQR: 
45.8 – 67.3) days after last immunization for the PVI group (n=32) and 46.5 (IQR: 32.8 – 58.3) 
days after last immunization for the uninfected group (n=143). A) Comparison of anti-S (WT) 
secretory IgA (sIgA) saliva levels between the uninfected group (n=143) and the PVI group 
(n=32). P values determined using the Mann-Whitney U test (p = 0.5947). Dots indicate results 
from individual participants and bars indicate geometric mean with 95% confidence intervals 
(CI). ns, not significant. 

 

 



5 
 

 

Supplementary Figure 5. Correlation plots of serum binding antibody levels against WT 
and BA.1 Spike and pseudovirus neutralization antibody titers against WT and BA.1 

(A) Correlation between anti-S (WT) IgG serum levels (BAU/ml) and pseudovirus neutralization 
antibody titer (ID50) against D614G (Spearman ρ = 0.7801; p < 0.0001). (B) Correlation between 
anti-S (WT) IgG serum levels (BAU/ml) and pseudovirus neutralization antibody titer (ID50) 
against Omicron subvariant BA.1 (Spearman ρ = 0.7889; p < 0.0001). (C) Correlation between 
anti-S (BA.1) IgG serum levels (AU/ml) and pseudovirus neutralization antibody titer (ID50) 
against D614G (Spearman ρ = 0.7963; p < 0.0001). (D) Correlation between anti-S (BA.1) IgG 
serum levels (AU/ml) and pseudovirus neutralization antibody titer (ID50) against Omicron 
subvariant BA.1 (Spearman ρ = 0.8145; p < 0.0001). Dots indicate results from individual 
participants.  
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Supplementary Figure 6. Comparison of binding antibody serum levels, binding antibody 
saliva levels, and pseudovirus neutralization antibody titers between unboosted and 
boosted participants 

(A) From left to right: comparison between unboosted and boosted participants of anti-S (WT) 
IgG serum levels (BAU/ml) measured with the research assay (p < 0.0001), anti-S (WT) total Ig 
serum levels (BAU/ml) measured with the Roche Elecsys® Anti-SARS-CoV-2 S assay (p < 
0.0001), anti-S (WT) IgA serum levels (AU/ml) measured with the research assay (p < 0.0001), 
and anti-S (BA.1) IgG serum levels (AU/ml) measured with the research assay (p < 0.0001). (B) 
From left to right: comparison between unboosted and boosted participants of anti-S (WT) IgG 
saliva levels (AU/ml; p < 0.0001), anti-S (WT) IgA saliva levels (AU/ml; p = 0.0079), and anti-S 
(WT) sIgA saliva levels (AU/ml; p = 0.7937). (C) From left to right, top to bottom: comparison 
between unboosted and boosted participants of pseudovirus neutralization antibody titers (ID50) 
against D614G (p < 0.0001), Delta variant B.1.617.2 (p < 0.0001), Omicron subvariant BA.1 (p 
< 0.0001), and Omicron subvariant BA.1.1 (p < 0.0001). P values determined using the Mann-
Whitney U test. Dots indicate results from individual participants and bars indicate geometric 
mean with 95% CI. sIgA, secretory IgA. ** p < 0.01; **** p < 0.0001; ns, not significant. 
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Supplementary Figure 7. Impact of boosting status on SARS-CoV-2 infection’s likelihood, 
overall symptoms severity and duration, as well as domain symptom severity 

(A) Percentage of infections in the unboosted versus boosted participants (p = 0.1776). (B) Total 
FLU-PRO plus symptom scores in the unboosted versus boosted participants (p = 0.1628). (C) 
Overall symptoms duration in the unboosted versus boosted participants (p = 0.1496). (D) 
Symptom severity scores for each symptom domain in the unboosted versus boosted participants 
(eyes, p = 0.016; body/systemic, p = 0.0237; nasal, p = 0.1072; throat, p = 0.8517; chest, p = 
0.5088; gastrointestinal, p = 0.6377; sense, p > 0.9999). P values determined using the Mann-
Whitney U test. Dots indicate results from individual participants and bars indicate mean with 
standard deviation. * p < 0.05; ns, not significant. 
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Supplementary Figure 8. Impact of boosting status on pseudovirus neutralization antibody 
titers in the uninfected versus post-vaccine infection group 

Pseudovirus neutralization ID50 titers against D614G, Delta variant B.1.617.2, and Omicron 
subvariants BA.1 and BA.1.1 for uninfected & unboosted participants (N=25), uninfected & 
boosted participants (N=115), PVI & unboosted participants (N=8), and PVI & boosted 
participants (N=23). P values determined using the Mann-Whitney U test, with a Bonferroni 
correction for 6 comparisons, alpha = 0.0083. Dots indicate results from individual participants 
and bars indicate geometric mean titers (GMT) with 95% CI, and GMTs are indicated. **** p < 
0.0001. 
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Supplementary Table 1. Calculation method for the Work Risk Score, Work Precautionary 
Score, Home Risk Score, and Home Precautionary Score 

These four scores are generated each month when a PASS participant fills out the “Risk 
Exposure, PPE Use, and Social Distancing” questionnaire. PPE, Personal Protective Equipment. 
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Supplementary Table 2. Sequencing statistics for 13 SARS-CoV-2 post-vaccine infections 

All samples produced coding complete genomes. Viral Amplicon Illumina Workflow 2.3 was 
used to collate and analyze SARS-CoV-2 genomes from the resulting sequencing reads. 
Consensus genomes were generated when possible. Lineage determination of consensus 
genomes was conducted using Pangolin (Phylogenetic Assignment of Named Global Outbreak 
LINeages; v4.1.2). Nextstrain clades were determined by Nextclade CLI 2.4.0, Nextalign CLI 
1.10.1. Nextstrain overall sequence QC scores of ‘bad’, ‘mediocre’, and ‘good’ were translated 
into ‘low’, ‘medium’, and ‘high’ for confidence of clade assignment. 
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Supplementary Table 3. Numeric values of point estimates and 95% CI for the odds ratios 
unadjusted and adjusted for non-immunological factors 

 

 


