Supplementary (S) Figures

Figure S1a Figure S1b

Typical T cell ImmunoSpot well (IFNy)
Capture Antibody
(e.g. anti-cytokine)

A

| Antigen-sti dTCell

v, /7 ~ \S\ecreted
s [ QKO0
AR

Unstimulated Cell
Captured Analyte

4
7]

C e
Detection Antibody
/N
i |
E
Figure S1c

Media TT

Nitrocellulose

PVDF

Figure S1. Principle of the T cell ImmunoSpot® assay

a.A schematic of the ELISPOT assay. PVDF-membrane plates are coated with anti-cytokine capture antibody.
PBMCs are added with stimuli and incubated for 20 hours. Cells are washed off and captured cytokine is
detected with a complementary anti-cytokine antibody conjugated to an enzyme. Excess is washed off and
the enzyme caused chromogen precipitation in the location of a secreting cell in the form of a distinct spot.
b.A typical well showing approximately 200 spots representing T cells sectreting IFNy in response to
stimulation with CMV peptide pool. c.A comparison of membranes Nitrocellulose and PVDF, showing distinct

spots with the latter (4).
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Figure S2. Strategy for comprehensive epitope mapping

a.Peptide design schematic with consecutive peptides moving down the protein sequence one
amino acid at a time (10). b.Automated plating of peptides can be carried out where the robot-
controlled pipette picks up peptides from a reservoir and then deposits them into a 384-well
ELISPOT plate.
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Figure S3c
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Figure S3. Analysis of raw data
a.An example of an image of an entire plate where responses against HCMV peptides are being
investigated. 4 wells are zoomed in upon. b.Spot size distribution showing the position of vertical

gates for counting spots (11). c.Classification of positive results to peptides based on the number of
spots above the negative control (12).
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Figure S4c

Test Subjects' CD8+ T Cells Specific for Epitopes

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10

Cryptic Epitopes

Number 11 23 32 24 6 2 14 3 8 21

Cum. SFU 12.10 18.67 67.15 92.50 3.04 0.39 58.40 11.53 21.57 56.12

% of total SFU 1.02% 4.41% 3.02% 13.54% 0.73% 0.24% 4.03% 1.04% 2.89% 5.09%
Subdominant Epitopes

Number 14 8 5 17 6 2 6 0 1 16

Cum. SFU 45 35 63 230 14 21 194 0 7 132

% of total SFU 4% 8% 3% 34% 3% 13% 13% 0% 1% 12%
Dominant Epitopes

Number 15 4 3 4 9 0 3 3 0 5

Cum. SFU 281 72 147 193 263 0 178 73 0 221

% of total SFU 24% 17% 7% 28% 63% 0% 12% 7% 0% 20%
Super Dominant Epitopes

Number 3 1 4 2 1 1 3 2 2 3

Cum. SFU 847 298 1948 168 139 139 1019 1027 717 694

% of total SFU 71% 70% 88% 25% 33% 86% 70% 92% 96% 63%
Total Epitopes Recognized 43 36 44 47 22 5 26 6 11 45
Cumulative Spec. SFU 1185 424 2226 683 418 161 1450 1111 746 1103
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Figure S4f

ID. ORF3a N Nsp12 Nsp5 S(A&B) S-RBD ™M
dct 0% | 40% | 7%
dc2 0% 40%
dcs 5%
dc4 3%
dcs 2%
dce 5% 31% 1% 2%
dcz 12% 10% 9% 1% 51% 3% 15%
dcs 6% 21% 1% 16% 7%
dce 0% 0% 0% 8% _
X 6% 18% 8% 2% 40% 9% 16%
G 4% 6% 6% 3% 9% 6% 12%
# Pept. 66 102 231 74 315 53 53
X/(# Pept.) 0.09% 0.18% 0.03% 0.03% 0.13% 0.17% 0.30%

Figure S4. IFNy ELISPOT response mapping data for 3 viruses

Responses to peptides spanning antigens for different viruses. Different categories of responses are
defined using the scheme in Fig.3c. For HCMV a.overall results for pp65 from 10 healthy individuals.
B.Comparison of results to predicted peptide to MHC binders. c.Summary of responses to peptide
response categories. d.Summary of responses to peptides representing other HCMV antigens. e.
Summary of responses to peptides representing EBV antigens. f.Summary of responses to peptides
representing antigens of SARS-CoV-2 (14,15).
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Figure S5. Quality of T cell responses
Schematic of the classification of T cell responses based on their secretion of single or multiple



cytokines in response to antigens using the FluoroSpot assay. T cell response phenotypes are
described here as: naive, effector, memory, silent killer (K), polyfunctional, stem cell-like,
dysfunctional and senescent (16).
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Figure S6. Anti-melanoma T cell qualitative data

a.Examples of FluroSpot responses as single and multi-colour, representing secretion of IFNY (green
A2), IL-2 (red A4), TNFo (yellow A3) and Granzyme B (blue Al), b.The relationship between
frequencies of responses against Tyrosinase, c. The relationship between frequencies of responses
against positive control peptides (CMV, EBV, ‘flu). Each line represents a different individual. (17).



