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BA.2.86 – Pirola
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≈30 aa mutations

≈60 aa mutations



Can we predict the effect of BA.2.86 on T cells?
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1. Extract SARS-CoV-2 epitopes 2. Filter for canonical sizes 3. Use ImmunomeBrowser to get 
100% conserved Ancestral epitopes

4. Evaluate how many epitopes are 
affected by BA.2.86 amino acid mutations

Sette, Sidney and Grifoni 2023 under review



Can we predict the effect of BA.2.86 on T cells?
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1. Extract SARS-
CoV-2 epitopes

2. Filter for 
canonical sizes

3. Get epitope restrictions 4. Run T cell epitope predictions
using ancestral and BA.2.86 mutated
epitopes and the HLA restrictions
reported in IEDB for that epitope

Decrease

Sette, Sidney and Grifoni 2023 under review



Can we predict the effect of BA.2.86 on T cells?
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Can we predict the effect of BA.2.86 on T cells?
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Sette, Sidney and Grifoni 2023 under review



BA.2.86 compared to the original impact observed for 
Omicron BA.1
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Tarke…. Crotty, Grifoni, Sette Cell 2022

Sette, Sidney and Grifoni 2023 under review



How to use ImmunomeBrowser to define spike T cell 
immunodominant regions

CD4 epitope query
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How to use ImmunomeBrowser to define spike T cell 
immunodominant regions

CD4 epitope results: Antigen
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How to use ImmunomeBrowser to define spike T cell 
immunodominant regions

CD4 ImmunomeBrowser: Spike
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How to use ImmunomeBrowser to define spike T cell 
immunodominant regions

CD4 ImmunomeBrowser: Spike
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How to use ImmunomeBrowser to define spike T cell 
immunodominant regions

CD4 ImmunomeBrowser: Spike
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Mapping effect of BA2.86 amino acid mutations on 
immunodominance
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Mutated epitopes can still be presented by HLAs
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Modified by Grifoni and Sette CRI 2022

Preserved 
TCR 

recognition

Loss of TCR 
recognition

Novel TCR 
recognition



Recurrent BTIs and updated vaccinations bridge the 
gap with novel variants
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Run T cell epitope predictions using:
Ancestral, BA.2. and BA.2.86 spike sequences

-27 most frequent class I and II alleles to ensure population
coverage

Sette, Sidney and Grifoni 2023 under review



Conclusions
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Non-spike regions are less effected by 
mutations thus are ideal additional 

vaccine candidates to induce a stable T 
cell response

Novel variant epitopes induced following 
BTI or bivalent vaccination can bridge 

the gap between ancestral immunization 
and upcoming circulating variants



How animal models reflect human T-cell 
immunogenicity? 
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Neto et al., 2023 Cellular & Molecular Immunology

Tertuliano Alves Pereira Neto
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Neto et al., 2023 Cellular & Molecular Immunology

How animal models reflect human T-cell 
immunogenicity? 
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Neto et al., 2023 Cellular & Molecular Immunology

How animal models reflect human T-cell 
immunogenicity? 
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Neto et al., 2023 Cellular & Molecular Immunology

Are there common regions recognized by CD4 and 
CD8 T cells? 
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Neto et al., 2023 Cellular & Molecular Immunology

Is this applicable to other viral systems?



Conclusions: implications for preclinical testing
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▪ The weak correlation observed on mouse H-2b T cell responses suggest non-
HLA transgenic mice can be used to evaluate immunogens destined for humans,
but this happens more rarely.

▪ HLA transgenic mice show better correlation and can be used to evaluate
immunogens destined for humans.

▪ Mouse strains or HLA transgenic need to be selected to be matched to the
specific immunogenic regions to be tested.

▪ In several cases the same regions were targeted by CD8 and CD4 T-cells. Thus,
specific antigen subregions could be used as immunogens, selected to be
broadly immunogenic and conserved across different viral species

▪ This findings are applicable to different viral systems



….Science is teamwork

Prof. Alex Sette John Sidney

Tertuliano 
Alves 

Pereira
Neto
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