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Why studying the tumor microenvironment?

* Major role in immunotherapy sensitivity & resistance

* Local tolerogenic factors and suppression of effector responses.

 Complex problem with unexplored determinants

* Multiple parameters, spatial features (heterogeneity) and dynamic nature

* Tumors can display multiple immune evasion pathways

» Earlier tumors may be less complex

Identify “dominant” signals mediating tolerance and resistance
* Multiple altered pathways, few may be dominant

* Therapies based on correcting a specific defect may have higher activity

* Non-corrective immune enhancers vs “corrective” immunotherapy

Csitc > Tumor Immune Microenvironment: A Holistic Approach VWorkshop

Socwcy for Immuncthergy of Cancer

#SITCworkshop



Composition of the tumor microenvironment (TME)

2.

I Hematopoetic origin

« Granulocyte V‘Mast cell *Bcell *Macrophage *CTL *Teq Dendriticcell *MDSC

* Eosinophil
* NK cell
* Platelet

microenvironment

Vascular
endothelium

h
* Pericyte D

Mesenchymal origin |: « Fibroblast

Suppressive mechanisms

MDSC cell

* Secretion of NO, arginase and ROS
* Sequestration of cysteine

* Impaired differentiation

» Defective antigen presentation

T,., cell

* Secretion of suppressive
cytokines (TGF-B, IL-10)

* Sink for IL-2, IL-7, IL-12, and IL-15

* Impaired activation of CTLs

\
)
Macrophage - \a A
")
* M2 differentiation/cytokine profile
* Defective antigen presentation
* Lack of costimulation for T cells
* Impaired tumorocidal activity

Dendritic cell

* IDO expression; induction of Tregs
* Impaired maturation

* Defective antigen presentation
 Lack of costimulation for T cells

Cancer cell ‘/ 9

* Loss of MHC class | and antigen
processing machinery

* Antigen loss variants

 Secretion of VEGF, GM-CSF,
G-CSF and gangliosides

Kerkar and Restifo 2012, Can Res

1. Tumor compartment= Epithelial tumor cells
Non-tumor compartment= Immune and non-immune cells




TME components and IO sensitivity & resistance

Tumor
compartment

Stromal
compartment

»

Tumor cells

Immune cells

Non-immune

e 2JY e

Epithelial

Non-epithelial

T-cells

Myeloid cells

NK/NKT cells

Fibroblasts

Vascular

Immune inhibitory signals
Defect antigen presentation
< Altered IFNy signaling
Metabolic imbalances

_ Differentiation state

Exhaustion/dysfunction
Metabolic imbalances

Alternative polarization
Defective priming

-[ Reduced effector function

Immune suppressive signals
Extracellular matrix

-[ Reduced T-cell migration



Tumor cells
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DCB=Durable clinical benefit
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In vitro CD8 T-cell stimulation by mutant neopeptides

CD3* CD8* Tells ArtificialBAPCEtimulation
Nopeptide Pool@#1{relevant) Pool@t2{irrelevant)

w4117 0| ,:.133 1.10 | ,5J0.77 0.071

15.6

TNFQ

IFNy

Pepitde pool #1: TMOD4, TENM2, MDM2, NXPE1, RHOT2(A), RHOT2(l), KIF5A, ARHGAP9

Gettinger et al., 2018 Nat Comm
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Resistance to
Immunotherapy  pre_immunotherapy
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HLA class-1/1l APM defects in 10 naive NSCLC

Total
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Deleterious mutations in <5% of NSCLCs
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Datar I., Hauc S. et al., 2021 Clin Can Res



Non-tumor cells
(T-cells)
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A Spatial cell disposition 1.0 D Overall Survival
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TypeA=AowiZD3

/CK/CD3/GZB/

Datar et al., 2018 Clin Can Res
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CD8+ clusters
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Tumor-antigen specific CD8+ T-cells in NSCLC by scRNAseq

Tissue-resident markers Memory markers
HOBIT CcD103 TCFT IL7R

B MANA
[l nfluenza
BEBV

C A MANA-specific T cell 7
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Caushi et al., 2021, Nature



Pseudo-immune-hot TME Immune-hot TME

CD39  Bystander
) T cell

Tumour-
specific

T cell

Viral
antigen

Tumour
antigen

Lopez de Rodas and Schalper. 2021 Nat Rev Clin Onc



Non-tumor cells
(Myeloid cells)
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Log, IL-8 plasma level

Log, IL-8 plasma level
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Effect of IL-8 is independent from PD-L1 expression and IFNy responses

Me

Spearman’s p = -0.069
P=0.044

0
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Schalper et al., 2020 Nat Med
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Measuring IL-8 and granulocytes in tumor tissue
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Neutrophils and NETosis in human granulocytes
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Tumor cellCMRA)/Extruded NET(SytoxG)/Cytotoxic cellCTDR)
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Automated NET measurement

Immunofluorescence
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Integrated TME analysis
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IMC™ Technology
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Integrated spatial visualization of selected markers Segmentation and single-cell analysis
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Integration of TME components using manifold learning
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Conclusions & take home message

e Resistance to immune checkpoint blockade can be tumor and immune-cell mediated.
e T-cell dysfunction in the TME is complex and associated with tumor antigenic exposure.
* Tumor-cells can express dominant immunoregulatory ligands in cancer subsets.

* Tumors can abrogate antigen presentation proteins associated with immune evasion
and immunotherapy resistance in NSCLC.

* Developments allow deep and integrated spatial analysis of intact tumor specimens.

* |nteraction of TME with patient features may provide additional context and value.

_;_,;Si_':c Tumor Immune Microenvironment: A Holistic Approach VWorkshop #SITCworkshop
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