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Supplementary (S) Figures 

 

 
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 IFNγ 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 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 S4. IFNγ 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). 

 
Figure S5. Quality of T cell responses 
Schematic of the classification of T cell responses based on their secretion of single or multiple 
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cytokines in response to antigens using the FluoroSpot assay. T cell response phenotypes are 
described here as: naïve, effector, memory, silent killer (K), polyfunctional, stem cell-like, 
dysfunctional and senescent (16). 

 
Figure S6. Anti-melanoma T cell qualitative data 
a.Examples of FluroSpot responses as single and multi-colour, representing secretion of IFNγ (green 
A2), IL-2 (red A4), TNFα (yellow A3) and Granzyme B (blue A1),  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).  
 


