Immunophenotyping of tumor-specific CD8 T cells using high-dimensional mass cytometry

IMMUnNoSCAPE

[Bacquound: There Is strong evidence that iImmunotherapy-mediated tumor rejection can be driven by tumor-specific CD8+ T cells\
reinvigorated to recognize neoantigens derived from tumor somatic mutations. Thus, the frequencies or characteristics of tumor-
reactive, mutation-specific CD8+ T cells could be used as biomarkers of an anti-tumor response. However, such neoantigen-specific T
cells are difficult to reliably identify due to their low frequency In peripheral blood and wide range of potential epitope specificities.

IMMunoSCAPE leverages the high-dimensional immune profiling capabillities of mass cytometry combined with a unique technology
for the identification of antigen-specific T cells to address this challenge. By applying CyTOF in conjunction with combinatorial peptide-
MHC tetramer staining and high-performance dimensional analysis tools, we can screen and identify rare neoantigen-specific T cells
while concurrently performing deep phenotypic characterization.
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Neoantigen-specific T cells are enriched In patients responding to atezolizumab treatment
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Screening of 153 epitopes over HLA-A*02:01 & HLA-A*03:01 in baseline and post-treatment samples
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fl\/lethods: Peripheral blood mononuclear cells (PBMC) from 14 non-small cell lung cancer (NSCLC) patients were collected pre- and post-\
treatment with the anti-PD-L1 antibody, atezolizumab, for characterization. Using whole exome and RNA sequencing we identified tumor

neoantigens that are predicted to bind to major histocompatibility complex class-I (MHC-I) and utilized mass cytometry, together with cellular

‘barcoding’, to profile immune cells from patients with objective response to therapy (PR, n=8) and those with progressive disease (PD,

n=6). In parallel, a highly-multiplexed combinatorial tetramer staining was used to screen antigen-specific CD8+ T cells in peripheral blood

for 782 candidate tumor neoantigens and 71 known viral-derived control peptide epitopes across all patient samples.

Patients 8 6 :
Summary of patient samples and
Total NeoAgs predicted 487 302 characteristics (Fehlings et al., JITC. 2019)
Mean number of NeoAgs/patient 61 50

No difference in bulk CD8+ T cells phenotype at baseline or following treatment between responders and non-responders
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/Conclusions:

* No significant treatment- or response-associated differences in bulk CD8* T cell phenotype, but important to note that this is a small study
Used an unbiased and sensitive method for ex vivo identification and characterization of rare antigen-specific T cells N N
Most CD8* T cell responses to neoAgs (13/20) are detected in patients with objective response to treatment, with 7 of 20 hits identified in - | i \
patients with progressive disease

* In responders, most neoAg-specific T cells have an effector phenotype similar to late-differentiated CMV or effector-memory EBV-specific T cells

L The association between neoAg-specific T cell phenotype and treatment response should be confirmed in a larger cohort
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