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Fig. S1. Correlation of antibody responses in mRNA-1273 vaccinees.  
(A) Correlation of anti-spike IgG and RBD IgG titers in mRNA-1273 vaccinees on days 15±2, 43±2, and 209±7. (B) 
Correlation of anti-spike IgG and PSV neutralization titers in mRNA-1273 vaccinees on days 15±2, 43±2, and 209±7. 
(C) Correlation of anti-RBD IgG and PSV neutralization titers in mRNA-1273 vaccinees on days 15±2, 43±2, and 
209±7. Background-subtracted and log data analyzed in all cases. Day 15±2 = light gray, day 43±2 = dark gray, day 
209±7 = red. Data were analyzed for statistical significance using Spearman's rank correlation test.  
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Fig. S2. Assessment of spike-specific T cells using an Activation Induced Marker (AIM) assay.  
(A) Representative strategies to define CD3+CD4+ and CD3+CD8+ cells by AIM assay. (B and C) Representative flow 
cytometry plots of spike-specific CD4+ T cells (OX40+CD137+, after overnight stimulation with spike megapool (MP) 
or CMV MP), compared to negative control (DMSO). Representative examples from two mRNA-1273 vaccinees (B) 
and two COVID-19 convalescent subjects (C). (D) CMV-specific CD4+ T cell responses evaluated for a SARS-CoV-
2-unexposed donor in the AIM experiments. This sample was included as internal quality control to define inter-assay 
variation. The antigen-specific response against CMV (red line) and the response to the positive control (PHA; blue 
line) was compared across the eleven independent experiments and revealed a coefficient of variation (CV) of 6% for 
mitogenic stimulation with PHA and a CV of 10% for the antigen-specific stimulation with the CMV MP.  (E and F) 
Representative flow cytometry plots of spike-specific CD8+ T cells (CD69+CD137+, after overnight stimulation with 
spike MP or CMV MP), compared to DMSO. Representative examples from two mRNA-1273 vaccinees (E) and two 
COVID-19 convalescent subjects (F). (G) CMV-specific CD8+ T cell responses evaluated for a SARS-CoV-2-
unexposed donor in the AIM experiments. This sample was included as internal quality control to define inter-assay 
variation. Similar to the strategy used for the AIM+ CD4+ T cells, the antigen-specific response against CMV (red 
line) and the response to the positive control (PHA; blue line) were compared across the eleven independent 
experiments and revealed a CV of 12% for mitogenic stimulation with PHA and a CV of 13% for the antigen-specific 
stimulation with the CMV MP. Background-subtracted and log data analyzed in D and G. 
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Fig. S3. CMV-specific CD4+ T cell responses in mRNA-1273 vaccinees.  
(A) Longitudinal CMV-specific CD4+ AIM+ T cells in mRNA-1273 vaccinees. Percentage of background subtracted 
CMV-specific CD4+ T cells quantified by AIM (OX40+CD137+) after stimulation with CMV MP in mRNA-1273 
vaccinees. (B) Quantitation of CMV-specific circulating T follicular helper (cTFH) cells (CXCR5+OX40+sCD40L+, as 
percentage of CD4+ T cells) after overnight stimulation with CMV MP. (C) Longitudinal CMV-specific CD4+ 
cytokine+ T cells expressing iCD40L or producing IFNγ, TNFα, IL-2 or GzB in mRNA-1273 vaccinees. Percentage 
of background subtracted CMV-specific CD4+ T cells quantified by ICS after stimulation with the CMV MP in 
mRNA-1273 vaccinees. A Boolean gating strategy was used to define the frequencies of CD4+ T cells producing 
either expressing iCD40L or producing IFNγ, TNFα, IL-2, or GzB. The dotted green line indicates limit of 
quantification (LOQ). The bars in A, B, and C indicate the geometric mean and geometric SD in the analysis of the 
CMV-specific CD4+ T cell frequencies on days 1, 15±2, 43±2, and 209±7 postimmunization. The bottom panels in 
A, B, and C show the samples included in each group, the median of the frequencies, and the percentage of responders. 
Day 1 = white, day 15±2 = light gray, day 43±2 = dark gray, day 209 7 = red. Data were analyzed for statistical 
significance using Spearman's rank correlation test. Background-subtracted and log data analyzed in all cases. 
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Fig. S4. Assessment of spike-specific T cells using an Intracellular Cytokine (ICS) assay.  
(A) Representative strategies to define CD3+CD4+ and CD3+CD8+ cells by the ICS assay. (B) Spike-specific CD4+ 
and CD8+ T cells producing IFNγ at 5, 6, and 24 hours of stimulation with spike MP. To optimize spike-specific 
detection of cytokine-producing CD4+ and CD8+ T cells, we experimented with different incubation times (5, 6, and 
24 hours) with the addition of brefeldin A (BFA) and monensin (1, 3, and 4 hours, respectively). We evaluated the 
IFNγ-producing CD4+ and CD8+ T cells in 100-µg mRNA-1273 vaccinees (n=4) and COVID-19 convalescent donors 
(n=4) (See table S7 for details). The highest signal of IFNγ-producing T cells was detected after 24+4 hours for both 
spike-specific CD4+ and CD8+ T cells (upper and lower panel, respectively) in vaccinees and convalescent donors. 
Thus, we chose 24 hours as the best condition to identify spike-specific CD4+ and CD8+ T cells producing cytokines. 
(C-D) Representative flow cytometry plots of spike-specific CD4+CD40L+ or CD8+ T cells producing IFNγ, TNFα, 
IL-2, and GzB after overnight stimulation with spike MP or CMV MP, compared to the negative control (DMSO). 
Representative examples from one mRNA-1273 vaccinees at day 43±2. (E) CMV-specific CD4+CD40L+ and CD8+ 
T cell responses evaluated for a SARS-CoV-2-unexposed donor in the ICS experiments. This sample was included as 
internal quality control to define the variation inter-assay. The CMV-specific CD40L+CD4+ and CD8+ T cell response 
measured by IFNγ-production was compared across the seven independent experiments and revealed a coefficient of 
variation (CV) of 14% for CD4+ and CD8+ T cells.  (F-G) Spike-specific CD8+ T cell responses with an optimal pool 
of Class-I epitopes (CD8 spike MP) in mRNA-1273 vaccinees. To confirm that the spike-specific CD8+ T cell response 
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observed in mRNA-1273 vaccinees is also induced in the absence of the spike-specific CD4+ T cell response, we 
incubated PBMCs with the CD8 spike MP to evaluate the IFNγ-producing T cells, as described above. As excepted, 
CD8 spike MP does not induce CD4+ T cell response at any timepoint postimmunization in the 25-µg mRNA-1273 
vaccinees (F). Only in 1/35 (0.35%) donor was detected the CD4+ T cell response using the CD8 spike MP (CD8-S 
MP), consisting of 9 and 10-mers, Class-I restricted epitopes. (G) Spike-specific CD8+ T cell response using the 
optimal MP was detectable in 23% (8/35) of the subjects after the first immunization. The spike-specific CD8+ T cell 
response was significantly increased after the second immunization on days 43 and 209 and detected in 40% (14/35) 
and 29% (10/35) of the subjects, respectively. This response follows similar kinetics of what had been seen in spike-
specific CD8+ T cells producing IFNγ in response to the overlapping spike MP consisting of overlapping 15-mers 
(Fig. 3). The dotted green line indicates limit of quantification (LOQ). The bars in B, F, and G indicate the geometric 
mean and geometric SD in the analysis of the spike-specific CD4+ and CD8+ T cell frequencies on days 1, 15±2, 43±2, 
and 209±7 postimmunization. The bottom panel in G shows the samples included in each group, the median of the 
frequencies, and the percentage of responders. Day 1 = white, day 15±2 = light gray, day 43±2 = dark gray, day 209±7 
= red. Data were analyzed for statistical significance using (B) Mann–Whitney U test and (G) Wilcoxon signed-rank 
test. Background-subtracted and log data analyzed in all cases. Background-subtracted and log data analyzed in B, E, 
F, and G. 
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Fig. S5. Spike-specific CD4+ T cells producing IL-4, IL-10, and IL-17 in mRNA-1273 vaccinees.  
(A) Representative examples of flow cytometry plots of spike-specific CD4+CD40L+ producing IL-4, IL-10, and IL-
17 after overnight stimulation with spike MP or CMV MP, compared to the negative control (DMSO). Representative 
examples from one mRNA-1273 vaccinees at day 43 ± 2. (B) Longitudinal spike-specific CD4+CD40L+ T cells 
producing IL-4, IL-10, and IL-17 in mRNA-1273 vaccinees. No IL-4- or IL-17-producing CD4+ T cells in response 
to spike MP were detected at any timepoint postimmunization in 25-µg mRNA-1273 vaccinees. Spike-specific IL-10-
producing CD4+ T cell response was detected in 36% (12/33) of the subjects on day 43 but was undetectable in other 
timepoints. The dotted green line indicates limit of quantification (LOQ). The bars in B indicate the geometric mean 
and geometric SD in the analysis of the spike-specific CD4+ T cell frequencies on days 1, 15±2, 43 2, and 209±7 
postimmunization. Day 1 = white, day 15±2 = light gray, day 43±2 = dark gray, day 209±7 = red. Background-
subtracted and log data analyzed in all cases. Background-subtracted and log data analyzed in all cases. 
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Fig. S6. Multifunctional profiles of spike-specific CD4+ T cells in mRNA-1273 vaccinees.  
(A, C, E) Predominant multifunctional profiles of spike-specific CD4+ T cells with one, two, three, and four functions 
were analyzed in mRNA-1273 vaccinees on days 15±2 (A), 43±2 (C), and 209±7 (E) postimmunization. A Boolean 
analysis was carried out to define the multifunctional profiles on FlowJo 10.7.1 and the analysis included CD40L, 
GzB, IFNγ, IL-2, and TNFα gated on CD3+CD4+ cells (See fig. S4). The overall response to spike was defined as the 
sum of the background subtracted responses to each combination of individual cytokines. Responses >0.005% and a 
SI>2 for CD4+ T cells was considered positive. Functional profiles detected in at least one individual are shown in A, 
C, and E. The dotted green line indicates limit of quantification (LOQ). The bars show the geometric mean and 
geometric SD of the spike-specific CD4+ T cells. (B, D, F) Proportion of multifunctional spike-specific CD4+ T cells 
with one, two, three, and four functions in mRNA-1273 vaccinees on days 15±2 (B), 43±2 (D), and 209±7 (F) 
postimmunization. Each bar shows the proportion of multifunctional Ag-specific CD4+ T cells detected per donor. 
The blue, green, yellow, and orange colors in the pie charts depict the production of one, two, three, and four functions, 
respectively. Data showed in B, D, and F were used to calculate spike-specific CD4+ T cells producing one, two, three, 
and four functions on days 15±2 (B), 43±2 (D), and 209±7 (F) postimmunization. Values are shown in table S1 and 
plot in Fig. 2F. Background-subtracted and log data analyzed in all cases. 
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Fig. S7. Multifunctional profiles of spike-specific CD8+ T cells in mRNA-1273 vaccinees.  
 (A, C, E) Predominant multifunctional profiles of spike-specific CD8+ T cells with one, two, three, and four functions 
were analyzed in mRNA-1273 vaccinees on days 15±2 (A), 43±2 (C), and 209±7 (E) postimmunization. A Boolean 
analysis was carried out to define the multifunctional profiles on FlowJo 10.7.1 and the analysis included GzB, IFNγ, 
IL-2, and TNFα gated on CD3+CD8+ cells (See fig. S4). The overall response to spike was defined as the sum of the 
background subtracted responses to each combination of individual cytokines. Responses >0.005% and a SI>2 for 
CD8+ T cells was considered positive. Functional profiles detected in at least one individual are shown in A, C, and 
E. The dotted green line indicates limit of quantification (LOQ). The bars show the geometric mean and geometric 
SD of the spike-specific CD8+ T cells. (B, D, F) Proportion of multifunctional spike-specific CD8+ T cells with one, 
two, three, and four functions in mRNA-1273 vaccinees on days 15±2 (B), 43±2 (D), and 209±7 (F) postimmunization. 
Each bar shows the proportion of multifunctional Ag-specific CD8+ T cells detected per donor. The blue, green, 
yellow, and orange colors in the pie charts depict the production of one, two, three, and four functions, respectively. 
Data showed in B, D, and F were used to calculate spike-specific CD8+ T cells producing one, two, three, and four 
functions on days 15±2 (B), 43±2 (D), and 209±7 (F) postimmunization. Values are shown in table S2 and plot in 
Fig. 3E. Background-subtracted and log data analyzed in all cases. 
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Fig. S8. Correlation of spike-specific CD4+ and CD8+ T cell response detected by AIM and ICS assays in 
mRNA-1273 vaccinees.  
(A) Correlation of spike-specific CD4+ T cell response using AIM and ICS assays in mRNA-1273 vaccinees. (B) 
Correlation of spike-specific CD4+ T cell response using AIM and ICS assays in mRNA-1273 vaccinees by age 
groups. AIM+CD4+ T cell response was defined based on the double-expression of OX40+CD137+ (See Fig. S2) and 
ICS+CD4+ T cell response was defined based on the expression of iCD40L and the production of IFNγ, TNFα, IL-2, 
and GzB (See Fig. S4). (C) Correlation of spike-specific CD8+ T cell response using AIM and ICS assays in mRNA-
1273 vaccinees. (D) Correlation of spike-specific CD8+ T cell response using AIM and ICS assays in mRNA-1273 
vaccinees by age groups. AIM+CD8+ T cell response was defined based on the double-expression of CD69+CD137+ 
(See Fig. S2) and ICS+CD8+ T cell response was defined based on the production of IFNγ, TNFα, IL-2 or GzB (See 
Fig. S4). The response was analyzed on PBMCs after an overnight stimulation with overlapping spike MP as described 
in the Materials and Methods section. Background-subtracted and log data analyzed in all cases. Day 1 = white, day 
15 ± 2 = light gray, day 43 ± 2 = dark gray, day 209 ± 7 = red. Data were analyzed for statistical significance using 
Spearman's rank correlation test.  
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Fig. S9. CMV-specific CD8+ T cell responses in mRNA-1273 vaccinees.  
(A) Longitudinal CMV-specific CD8+ AIM+ T cells in mRNA-1273 vaccinees. Percentage of background subtracted 
CMV-specific CD8+ T cells quantified by AIM (CD69+CD137+) after stimulation with CMV MP in mRNA-1273 
vaccinees (See fig. S2). (B) Longitudinal CMV-specific CD8+ cytokine+ T cells producing IFNγ, TNFα, IL-2 or GzB 
in mRNA-1273 vaccinees. Percentage of background subtracted CMV-specific CD8+ T cells quantified by ICS after 
stimulation with the CMV MP in mRNA-1273 vaccinees (See fig. S4). A Boolean gating strategy was used to define 
the frequencies of CD8+ T cells producing IFNγ, TNFα, IL-2 or GzB. The dotted green line indicates limit of 
quantification (LOQ). The bars in A and B indicate the geometric mean and geometric SD in the analysis of the CMV-
specific CD8+ T cell frequencies on days 1, 15±2, 43±2, and 209±7 postimmunization. The bottom panels in A and B 
show the samples included in each group, the median of the frequencies, and the percentage of responders. Day 1 = 
white, day 15±2 = light gray, day 43±2 = dark gray, day 209±7 = red. Background-subtracted and log data analyzed 
in all cases. 
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Fig. S10. Multifunctional spike-specific CD4+ T cells in individuals with and without pre-existing spike 
immunity. 
Comparison of multifunctional profiles of spike-specific CD4+ T cells in individuals with and without pre-existing 
spike immunity on days 15±2, 43±2, and 209±7 postimmunization. The blue, green, yellow, and orange colors in the 
stacked bar charts depict the production of one, two, three, and four functions, respectively. Data were analyzed for 
statistical significance using the Mann–Whitney U test. P-values coded by colors shown the comparison between 
individuals with and without pre-existing spike immunity based on the number of functions of spike-specific CD4+ T 
cells. 
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Fig. S11. Spike-specific CD8+ T cell response is not modulated by the pre-existing spike immunity. 
(A) Spike-specific CD8+ AIM+ T cells in mRNA-1273 vaccinees with and without pre-existing spike immunity 
evaluated on days 1, 15±2, 43±2, and 209±7 postimmunization. (B) Spike-specific CD8+ cytokine+ T cells in mRNA-
1273 vaccinees with and without pre-existing spike immunity evaluated on days 1, 15±2, 43±2, and 209±7 
postimmunization. The dotted green line indicates limit of quantification (LOQ). The bars in A and B indicate the 
geometric mean and geometric SD of the spike-specific CD8+ T cells on days 1, 15±2, 43±2, and 209±7 
postimmunization. Vaccinees with pre-existing spike immunity = blue, vaccinees without pre-existing spike immunity 
= clear. Data were analyzed for statistical significance using Mann–Whitney U test. NS, non-significant. Background-
subtracted and log data analyzed in all cases. 
 
  



 

15 
 

 
 
Fig. S12. Non-spike-specific CD4+ T cells in mRNA-1273 vaccinees.  
(A) Representative flow cytometry plots of CD4-R-specific CD4+ T cells (OX40+CD137+, after overnight stimulation 
with CD4-R megapool (MP), compared to negative control (DMSO). Representative examples from one mRNA-1273 
vaccinee. (B) Longitudinal CD4-R-specific CD4+ AIM+ T cells in mRNA-1273 vaccinees. The green line indicates 
limit of quantification (LOQ). The bar in B indicates the geometric mean and geometric SD in the analysis of the 
CD4-R-specific CD4+ T cells on days 1, 15 ± 2, 43 ± 2, and 209 ± 7 postimmunization. The bottom panel in B shows 
the samples included in each group, the median of the frequencies, and the percentage of responders. Day 1 = white, 
day 15±2 = light gray, day 43±2 = dark gray, day 209±7 = red. Background-subtracted and log data analyzed in all 
cases. 
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Fig. S13. Spike-specific CD4+ AIM+ T cells in mRNA-1273 vaccinees are higher in individuals with pre-existing 
spike immunity at day 15±2 post-immunization.  
Pre-existing immunity levels detected at day 1 were subtracted from the spike-specific CD4+ AIM+ T cells detected 
in mRNA-1273 vaccinees at day 15 in each donor. The vaccine response observed in the group with pre-existing 
immunity is still significantly higher that the group without pre-existing CD4+ T cells (P=0.018). This demonstrates 
that the spike-specific CD4+ AIM+ T cells in mRNA-1273 vaccinees is enhanced in individuals with pre-existing spike 
immunity at day 15 post-immunization. The dotted green line indicates the limit of quantification (LOQ). The bars 
indicate the geometric mean and geometric SD in the analysis of the spike-specific CD4+ T cells on day 15±2 
postimmunization. Vaccinees with pre-existing spike immunity = blue, vaccinees without pre-existing spike immunity 
= clear. Data were analyzed for statistical significance using a Mann–Whitney U test. Background-subtracted and log 
data analyzed in all cases. 
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Table S1. Multifunctional spike-specific CD4+ with one, two, three, and four functions detected in mRNA-
1273 vaccinees on days 15±2, 43±2, and 209±7a. 

 

Functions Day 15±2b 
(Mean±SD) 

Day 43±2b 
(Mean±SD) 

Day 209±7b 
(Mean±SD) 

One 81.2±28.2 71.1±21.6 81.6±16.1 
Two 12.7±25 17.7±16.6 10±9.59 

Three 6.12±10.3 7.69±6.55 7±9.38 
Four 0 3.48±16.8 1.39±2.85 
Five 0 0 0 

aData plotted in Fig. 2F. 
bValues calculated from fig. S6B, D, and F. 
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Table S2. Multifunctional spike-specific CD8+ with one, two, three, and four functions detected in mRNA-
1273 vaccinees on days 15±2, 43±2, and 209±7a. 

 

Functions Day 15±2b 
(Mean±SD) 

Day 43±2b 
(Mean±SD) 

Day 209±7b 
(Mean±SD) 

One 32.58±35.06 11.55±16.17 32.21±40.8 
Two 63.36±35.09 73.73±29.99 48.97±38.46 

Three 4.05±10.01 14.72±28.28 18.69±30.24 
Four 0 0 0.127±0.6223 

aData plotted in Fig. 3E. 
bValues calculated from fig. S8B, D, and F. 
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Table S3. Characteristics of the 25-µg mRNA-1273 vaccinees. 

Characteristic 25-µg mRNA-1273 
cohort 

Age groups 
18-55a 56-70a >70a 

Donors, n 35c 15 10 10 
Gender, n (%)     
 Male  20 (57%) 9 (60%) 3 (30%) 8 (80%) 
 Female  15 (43%) 6 (40%) 7 (70%) 2 (20%) 
Age, years (mean ± SD) 58.4±19.1 36.7±7.9 65.8±4.5 72.8±1.2 
Race or ethnicity, n (%)b     
 Asian 1 0 0 1 (10) 
 White 34 15 (100) 10 (100) 9 (90) 
 Hispanic or latino 2 1 (7) 0 1 (10) 

aJackson, LA; et al., and Anderson, EJ; et al. reported the characteristics of the participants previously (9, 28). 
bRace or ethnic group could include more than one category per donor. 
cTwo donors who did not receive the second dose were excluded from the analysis of the immune responses on days 
43 and 209.  
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Table S4. Characteristics of COVID-19 convalescent donors. 

Characteristic COVID-19 convalescent 
donors  

Donors, n 14 
Gender, n (%)  
 Male  4 (71%) 
 Female  10 (29%) 
Age, years (mean ± SD) 34.5 ± 16.53 
Peak disease severitya (%)  
 Mild 100% 
Race or ethnicity, n (%)b  
 Asian 0 
 White 13 (93%) 
 Hispanic or latino 1 (7%) 
SARS-CoV-2 PCR positivity, n (%)  
 Positive 14 (100%) 
 Negative 0 
Days PSO at collection, Median (range) 181 (170-195) 

PSO, post-symptom onset. 
aCOVID-19 disease severity was defined based on the NIH ordinal scale as 
previously described (46). 
bRace or ethnic group could include more than one category per donor. 
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Table S5. Characteristics of 100-µg mRNA-1273 vaccinees. 

Characteristic 
100-µg mRNA-1273 

vaccinees 

Donors, n 20 
Gender, n (%)  
 Male  6 (30%) 
 Female  14 (70%) 
Age, year, median (range)  45.5 (36-81) 
Race or ethnicity, n (%)a  
 Asian 4 (20%) 
 White 12 (60%) 
 Hispanic or Latino 4 (20%) 
 Unknown 0 
Days at collection, median (range)  

 Post-vaccination after first 
immunizationb 42 (32-55) 

aRace or ethnic group could include more than one category per donor. 
bIndividuals received the second dose of 100-µg mRNA-1273 15 days before 
collection. 
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Table S6. Reagents used for AIM assays. 
Reagent Clone (Source) Catalog. No. Dilution 

Live/Dead Blue (ThermoFisher) L23105 1:1000 
CCR6-BUV496 11A9 (BD Biosciences) 612948 1:200 
CXCR5-BV421 J252D4 (Biolegend) 356920 1:200 
CXCR3-BV605 G025H7 (Biolegend) 353728 1:200 
CCR7-BV711 G043H7 (Biolegend) 353228 1:200 
CCR4-PE-Cy7 L291H4 (Biolegend) 359410 1:1000 
CD3-BUV395 UCHT1 (BD Biosciences) 563546 1:1000 
ICOS-BUV563 DX29 (BD Biosciences) 741421 1:200 

CD137-BUV737 4B4-1 (BD Biosciences) 741861 1:100 
CD8-BUV805 SK1 (BD Biosciences) 612889 1:1000 
CD16-BV510 3G8 (Biolegend) 302048 1:1000 
CD14-BV510 63D3 (Biolegend) 367124 1:1000 
CD20-BV510 2H7 (Biolegend) 302340 1:1000 

CD45RA-BV570 HI100 (Biolegend) 304132 1:1000 
CD38-BV650 HB-7 (Biolegend) 356620 1:200 
PD-1-BV785 EH12.2H7 (Biolegend) 329930 1:200 
CD69-FITC FN50 (Biolegend) 310904 1:200 

CD4-cFluor b548 SK3 (Cytek Biosciences) R7-20043 1:500 
CD95-BB700 DX2 (BD Biosciences) 566542 1:500 

PDL-1-PE 29E.2A3 (Biolegend) 329706 1:1000 
CD40L-PE-Dazzle594 24-31 (Biolegend) 310840 1:200 

OX40-APC Ber-Act35 (Biolegend) 350008 1:100 
HLA-DR-APC-R700 G46-6 (BD Biosciences) 565127 1:500 
CD25-APC-Fire 750 BC96 (Biolegend) 302642 1:100 
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Table S7. Additional cohort of COVID-19 convalescent donors and 100-µg mRNA-1273 vaccinees included in 
the ICS assaya. 

Characteristic COVID-19 convalescent 
donors 

100-µg mRNA-1273 
vaccinees 

Donors, n 4 4 
Gender, n (%)   
 Male  2 (50%) 0 
 Female  2 (50%) 4 (100%) 
Age, year, median (range)  51 (37-67) 49.5 (41-59) 
Race or ethnicity, n (%)b   
 Asian 0 2 (50%) 
 White 3 (75%) 2 (50%) 
 Hispanic or Latino 0 0 
 Unknown 1 (25%) 0 
SARS-CoV-2 PCR or anti-spike IgG positivity, 
n (%)   

 Positive 4 (100%) - 
 Negative 0 - 
Days at collection, median (range)   
 Post-symptom onset 91 (47-136) - 

 Post-vaccination after first 
immunizationc - 41 (40-47) 

aSee fig. S4 for additional information. 
bRace or ethnic group could include more than one category per donor. 
cIndividuals received the second dose of 100-µg mRNA-1273 15 days before collection. 
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Table S8. Reagents used for ICS assays. 
Reagent Clone (Source) Catalog. No. Dilution 

Live/Dead Blue (ThermoFisher) L23105 1:1000 
CD3-BUV395 UCHT1 (BD Biosciences) 563546 1:100 
CD8-BUV805 SK1 (BD Biosciences) 612889 1:100 
CD16-BV510 3G8 (Biolegend) 302048 1:200 
CD14-BV510 63D3 (Biolegend) 367124 1:200 
CD20-BV510 2H7 (Biolegend) 302340 1:200 

CD45RA-BV570 HI100 (Biolegend) 304132 1:50 
CD4-cFluor b548 SK3 (Cytek Biosciences) R7-20043 1:25 

CD95-PE-Cy5 DX2 (BD Biosciences) 559773 1:50 
CCR7-PE-Cy7 G043H7 (Biolegend) 353226 1:100 
IL-4-BUV737 MP4-25D2 (BD Biosciences) 612835 1:200 
IL-17-BV785 BL168 (Biolegend) 512338 1:100 
IFNγ-FITC 4S.B3 (ThermoFisher) 11-7319-82 1:500 
IL-2-BB700 MQ1-17H12 (BD Biosciences) 566405 1:200 

IL-10 -PE-Dazzle594 JES3-19F1 (Biolegend) 506812 1:100 
TNFα-eFluor450 Mab11 (ThermoFisher) 48-7349-42 1:200 

Granzyme B-AF647 GB11 (BD Biosciences) 560212 1:50 
CD40L-PerCP-ef710 24-31 (ThermoFisher) 46-1548-42 1:50 
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