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® Methods to study the immune response in cancer



Cancer immunoediting: a framework to study immune
system/cancer interactions
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Some patients develop/retain meaningful spontaneous anti-tumor immunity

Hot
tumor

That is

» Prognostic for survival

» Predictive of response to
immunotherapy

Need to induce anti-tumor T cells:
in situ vaccination (e.g., combination of
radiation and immunotherapy)



Comprehensive approach to study immune responses associated with
sensitivity and resistance to therapy
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Interrogating the TME: an example
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Interrogating the TCR repertoire in tumor and blood

Frequency of TIL-TCRs expanding in PBMC
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Bioinformatic tools and functional assays to identify tumor antigen-specific T

In silico predictions (WES, RNAseq)
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Functional assay (ELISPOT)
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Effects of therapeutic radiation on neoantigen expression
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® Application to low dose radiation exposure



Environmen t International 149 (2021) 106212
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MELODI workshop on non-cancer effects of low dose IR, 2019




ACUTE:
A-bomb survivors (~0.16 Gy) & Cernobyl cleanup workers

 Immune changes similar to ageing (reduced naive T cells, reduced TCR
repertoire, increased inflammation)
* Functional significance unclear: responses to vaccination not impaired

CHRONIC:
Environmental or work-related (uranium)

* Increase in inflammatory cytokines/markers (CRP, IL-1, IL-6, IL-8, TNF)

« Relative increase in CD8* T cells, innate immune cell activation

» Functional significance (at least in workers): increase in diseases
associated with immune e dysfunction (autoimmune, infectious, allergic)



Anti-inflammatory effects of intermediate dose (0.3-0.7 Gy):
Decreased adhesion of PMN to endothelium — associated with increased
TGFp secretion by endothelial cells (related to modulation of Nrf2 and anti-

oxidative enzymes like catalase) — osteo-immunological mechanisms in
inflammend joints (radon spa)

Biomarkers of exposure to radiation (X-ray, PET, CTscan): Presence
of micronuclei in RBC, yH2AX foci in lymphocytes

Response is NOT linear



? to which degree low dose radiation causes/exacerbates

* Inflammaging

« Senescent immune remodeling (SIR) of adaptive immunity

and its pathogenesis (aging-associated alterations in stem cell differentiation)
[Denkinger et al., Trends in Immunology, December 2015, Vol. 36, No. 12]

Use of modern tools to define changes in immune cell subsets

- TCRseq (assess reduction in diversity of T and B cell repertoire)

- Analysis of T, ive» Tem Tems Tsem €Xhausted phenotypes (defined by cell
surface markers, transcription factors and epigenetic changes)

- Single cell analyses

- “Liquid biopsies” may reflect what is happening in the tissues (cfDNA and
extracellular vescicles)



® Opportunities and challenges



Patient-specific cancer immune-set point

Tumor and host genetics — age — microbiome —
concomitant infections, treatments, metabolic conditions,
nutrition and stress

Inhibitory factors

Stimulatory factors
Chen & Mellman, Nature 2017



® Research priorities



Use of a holistic approach

The canonical pathways of response to injury & stress are shared:
multidisciplinary collaborations with investigators working on tumor
Immunology, autoimmunity, organ transplant and infectious diseases —

Standardization of assays across different centers

Data sharing
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