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Fig. 6. Frequency and function of SARS-CoV-2-peptide pool reactive cells.
(A) The frequency of IFN-γ-spot-forming cells (SFC) reactive to the peptide pools analyzed by ELISpot assay (x-axis) is
plotted against the amount of the cytokines secreted following whole blood stimulation with the identical peptide pools
(y-axis) of the asymptomatic cohort. Samples from donors with the recent SARS-CoV-2 infection (<4 weeks anti-NP
IgG+) are highlighted in blue. Spearman correlation. (B) The frequency of IFN-γ-secreting cells (SFC) reactive to the
peptide pools analyzed by ELISpot assay (x-axis) is plotted against the amount of the cytokines secreted following
whole blood stimulation with the identical peptide pools (y-axis) of the symptomatic cohort. Samples from donors with
the recent SARS-CoV-2 infection (<4 weeks PCR neg) are highlighted in red. Spearman correlation.
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Fig. S1. Kinetics of SARS-CoV-2 neutralizing antibody profile in the asymptomatic study cohort.
Longitudinal levels of neutralizing antibodies measured as % inhibition by surrogate virus neutralization test (sVNT) in
asymptomatic donors who were seropositive at recruitment (left; n=134, left), who seroconverted at week 2 (n=81,
middle) and who seroconverted by week 6 (n=93, right). The grey area marks the limit of assay detection.
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Fig. S2. T cells reactive to different pools of Spike peptides in COVID-19 convalescents.
Spike is a long protein with 1276 amino acids, thus it requires 253 15-mer peptides overlapping by 10 amino acids to
cover the whole protein, thus 7 pools of about 40 peptides. To reduce the number of peptides pools to test, we selected
a single “Spike pool” comprised of 55 peptides. For the selection, all sequences of published SARS-CoV-1 epitopes
(www.iedb.org; positive assays only, T cells assays, host: human) were aligned with the library of Spike-SARS-CoV-2
15-mers. We selected the 15-mer peptides that cover the homologue sequence of the described SARS-CoV-1 epitope
sequences. In addition, we added the 15-mer peptides that cover the predicted SARS-CoV-2 Spike epitopes published
by Grifoni et al (36). The 55 peptides cover 40.5% of the Spike protein. The frequency of reactive cells to the selected
Spike pool (red) was compared to the 7 pools of 15-mers overlapping by 10 amino acids covering together the entire
Spike protein (S1-S7) in 15 COVID-19 convalescents.
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Fig. S3. CD4+ and CD8+ T cells are reactive to stimulation with SARS-CoV-2-specific peptides.
For 3 asymptomatic donors (<4 weeks anti-NP IgG+), short-term T cell lines were generated by PBMC stimulation with
the different peptide pools and a 10-day expansion protocol (19). A peptide pool-matrix strategy was applied which
identified single T cell epitopes. Subsequently, the short-term T cell lines were re-stimulated for 5h with the identified
single peptides and analyzed by intracellular cytokine staining for IFN-γ. (A) The gating strategy to identify CD4+ and
CD8+ T cells is shown. (B) Dot plots show examples of CD4+ and CD8+ T cells producing IFN-γ in response to
stimulation with three different peptides (upper panels) and the corresponding unstimulated controls (lower panels).
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Fig. S4. Cytokines produced by immune cells following stimulation with SARS-CoV-2 peptide pools.
PBMC were stimulated for 5h (or 7h for IL-6) with SARS-CoV-2 peptide pools and analyzed by intracellular cytokine
staining. (A) The gating strategy to identify the different immune cell subsets is shown. (B) Dot plots show examples of
T cells producing IFN-γ, TNF-a, IL-2 and monocytes producing IL-6 in response to stimulation with the M peptide pool
(red) overlaid with the corresponding unstimulated controls (black).
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Table S1: Cohort of symptomatic COVID-19 patients
SARS-CoV-2-specific T cells for S, M, NP-1 and NP-2 were analyzed in 76 COVID-19 patients by
ELISpot assay. From 16 patients, T cells were tested longitudinally at 2-3 different timepoints post
PCR negativity. In addition, whole blood was stimulated with the peptide pools from 38 donors, 1
donor was tested on two different time points. The tested samples are labelled with +.
COVID-19 
patient ID Age Gender Residence Ethnicity *Disease severity Symptom onset to PCR 

negativity (days)

Samples tested by ELISpot 
(and whole blood +) 

in days post PCR negativity
#002 44 F Singapore Indonesia mild n/a acute
#121 64 M Singapore Chinese severe 27 acute 8 133 (+)
#063 44 F Singapore Chinese mild 13 acute 142 (+)
#005 70 M Singapore Chinese severe ♱ n/a acute
#065 65 F Singapore Chinese mild 22 acute 1 106 (+)
#069 32 M Singapore Caucasian mild 25 acute 22 99 (+)
#070 32 F Singapore Chinese mild 29 acute 91 (+)
#071 65 M Singapore Chinese severe 19 acute 12
#072 78 M Singapore Caucasian mild 29 acute 104 (+)
#076 27 F Singapore Indian mild 16 acute 37
#077 58 M Singapore Chinese moderate n/a acute
#086 32 F Singapore Chinese mild 13 acute 95 (+)
#120 70 M Singapore Indian severe 83 1 (+) 10
#127 42 M Singapore Indian mild 18 1 (+) 49 (+)
#138 69 F Singapore Chinese severe 23 1 (+)
#139 66 M Singapore Indian severe 39 1 (+)
#156 50 M Singapore Chinese mild 19 2 39
#003 35 M Singapore Indian mild 21 2
#170 27 M Singapore Indian mild 29 3 (+)
#172 30 M Singapore Indian mild 45 3 (+)
#174 51 M Singapore Chinese mild 44 3 (+)
#176 42 M Singapore Bangaldeshi mild 52 3 (+)
#104 61 F Singapore Japanese severe 31 4  (+)
#078 34 M Singapore Chinese mild 31 11  (+)
#133 55 M Singapore Chinese severe 22 15 67
#098 29 F Singapore Chinese mild 11 17 (+)
#085 37 M Singapore Caucasian mild 50 19 (+)
#091 53 M Singapore Caucasian mild 34 19  (+)
#069 32 M Singapore Caucasian mild 25 22 (+)
#081 35 F Singapore Caucasian mild 25 23 (+)
#164 50 M Singapore Bangaldeshi mild 15 23 (+)
#097 39 M Singapore Chinese mild 38 26 (+)
#075 39 M Singapore Caucasian mild 23 26 (+)
#166 48 M Singapore Chinese mild 15 28
#095 25 F Singapore Chinese mild 54 32
#110 40 M Singapore Indian moderate 38 32 (+)
#082 25 M Singapore Chinese mild 19 34 118 (+)
#P22 55 M Singapore Malay mild 10 34
#122 65 M Singapore Chinese mild 30 38 (+)
#P19 64 M Singapore Indian mild 12 38
#154 49 M Singapore Indian mild 16 43 (+)
#109 48 M Singapore Chinese mild 14 45 (+)
#158 24 M Singapore Indian mild 19 45 (+)
#093 40 F Singapore Hispanic mild 41 47 (+)
#160 50 M Singapore Indian mild 15 49 (+)
#153 32 M Singapore Indian mild 14 50
#P13 38 F Singapore Malay mild 17 56 (+)
#159 22 F Singapore Indian mild 35 65
#133 64 M Singapore Chinese severe 22 67 (+)
#P06 43 M Singapore Indian mild 17 90 174
#P04 39 F Singapore Chinese mild 4 107 189

#C-T095 64 M Singapore Chinese mild unknown 167
#C-T087 53 F Singapore Chinese mild unknown 168
#C-T186 45 M Singapore Chinese severe unknown 168
#C-T040 25 M Singapore Chinese mild unknown 169
#C-T032 52 M Singapore Chinese severe unknown 170
#C-T073 65 F Singapore Chinese mild unknown 175
#C-T153 52 M Singapore ? moderate unknown 175
#C-T035 57 F Singapore Chinese mild unknown 177
#C-T157 59 M Singapore Chinese mild unknown 177
#C-T038 27 F Singapore Chinese mild unknown 179
#C-T041 61 M Singapore Chinese mild unknown 179
#C-T098 62 M Singapore Chinese mild unknown 179
#C-T154 72 M Singapore Chinese severe unknown 179
#C-T018 52 F Singapore Chinese mild unknown 180
#C-T029 51 F Singapore Chinese mild unknown 180
#C-T052 30 F Singapore Chinese mild unknown 180
#C-C003 36 F Singapore ? mild unknown 181
#C-T016 27 M Singapore Chinese mild unknown 181
#C-T028 26 M Singapore Chinese mild unknown 181
#C-T101 61 F Singapore Chinese mild unknown 181
#C-T145 32 M Singapore Chinese mild unknown 182
#C-T163 67 F Singapore Chinese mild unknown 182
#C-T165 62 F Singapore Chinese mild unknown 183
#C-T133 44 M Singapore ? mild unknown 184
#C-T118 38 F Singapore Chinese mild unknown 193

* Definition of disease severity:
Mild: with or without CXR changes; not requiring oxygen supplement
Moderate: oxygen supplement less than 50%
Severe: oxygen supplement 50% or more or high flow oxygen or intubation 
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