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Immune System Functions

Identify and destroy foreign pathogens or abnormal cells in the body

Innate Immunity
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Immune System Functions

Identify and destroy foreign pathogens or abnormal cells in the body

Innate Immunity Adaptive Immunity
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Immune System identifies tumor antigens

Antigen-specific T cells and antibodies at tumor site, draining LN and peripheral blood
of cancer patients
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Immune System identifies tumor antigens

Antigen-specific T cells and antibodies at tumor site, draining LN and peripheral blood
of cancer patients
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NEOANTIGENS
Nonsynonymous mutations
due to cancer genetic instability
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T Cell Activation

‘Induction of anti-tumor ‘Effector phase
T cell response of anti-tumor
(cross-priming) CTL response
Tumor cells  Phagocytosed Differentiation o
Tumor Tumor-specific
- and antigens tumor cell 5
antigen g Costimulator of tumor CD8* CTL

ingested by
host APCs o,
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specific
T cells

recognizes
tumor cell

/Killing of
tumor cell

&

Tumor
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TR e -~ Cytokines

T lymphocyte IL-2
Abbas et al: Cellular and Molecular Immunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.



T Cell Exhaustion

Highly polyfunctional memory CD8" T cell
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Wherry EJ. Nat Immunol 2011;12(6):492-9.



Cancer Immunoediting

Transformed cells Normal tissue
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Modified from Schreiber D et al. Science 2011 Mar 25;331(6024):1565-70.



Immune Escape

Tumor cells

Down-modulation
of MHC or antigen
expression

.
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Up-regulation of
ro-apoptotic molecules
(FasL, TRAIL)
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Release of immune suppressive factors
(TGFb, PG2, iNOS...)
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Courtesy of Licia Rivoltini
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Immune responses promoting tumor growth

Cancer-derived
factors

Tumor

-

T2 CD4* T cells

M2

Macrophages

Pro-fibrotic
Angiogenic

Anti-apoptotic
Steroid hormone metabolism
Cathepsins

T,1/T,1 CD8" T cells

Modified from: Coussens LM et al. Science 2013 Jan 18;339(6117):286-91



Goal of Cancer Immunotherapy

Immune Escape - Tumor Growth

Pro-Tumor
mmune cells

l Cancer Immunotherapy Treatment l

Immune Activation - Tumor Elimination

Anti-Tumor
immune cells




T Cell Co-Receptors

Nucleus |

T cell activation
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Resistance to Endogenous Immunity

a Innate immune resistance

Peptide
TCR

Constitutive oncogenic
signalling induces PDL1
expression on tumour cells

Tumour cell

b Adaptive immune resistance T cell-induced

o Peptide

TCR

PDL1 upregulation

Peptide

Tumour

Pardoll DM. Nat Rev Cancer. 2012 Mar 22;12(4):252-64.



Immune Checkpoints

Priming phase
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Immune Checkpoints

Priming phase

Antibody

)

Peripheral
tissue

Antibody

Ribas A. N Engl J Med 2012;366:2517-2519



T-cell targets for immunoregulatory antibody therapy

Activating Inhibitory

receptors receptors
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Turning up the Activating

Blocking the Inhibiting

Mellmann |. Nature 2011 Dec 21;480(7378):480-9.



Cancer Vaccines
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CAR-T

Tumor cell

Tumor-bearing
patient

Isolate lymphocytes
from blood or

tumor infiltrate i
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Cancer Immunity Cycle

Trafficking of
T cells to tumors

Priming and activation

Infiltration of T cells
into tumors

Cancer antigen

presentation e

Recognition of
cancer cells by T cells

Release of
cancer cell antigens

Killing of cancer cells

Modified from Chen DS et al. Immunity 2013 Jul 25;39(1):1-10.



Tumor Immunity Continuum

Mutational load

TILs
CD8 T cells/IFNy
PD-L1/checkpoints

Angiogenesis
Reactive stroma
MDSCs

Low MHC class |

Respond favorably to Convert to inflamed phenotype with combinations
checkpoint inhibition

© 2016 American Association for Cancer Research

CCR Focus AAGR

Hegde PS et al. Clin Canc Res 2016; Apr 15;22(8):1865-74



Main Immunotherapy Strategies

Modified from Chen DS et al. Immunity 2013 Jul 25;39(1):1-10.



Main Immunotherapy Strategies

Immune desert

Chemotherapy
Radiotherapy

Target therapy
Epigenetic modifiers
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Anti-CTLA4
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Anti-CD27 (agonist)
Anti-CD137 (agonist)
Anti-OX40 (agonist)

Modified from Chen DS et al. Immunity 2013 Jul 25;39(1):1-10.
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Immune desert

Chemotherapy
Radiotherapy

Target therapy
Epigenetic modifiers
Vaccines

Oncolytic viruses
Cytokines
Anti-CTLA4
Anti-CD40 (agonist)
Anti-CD27 (agonist)
Anti-CD137 (agonist)
Anti-OX40 (agonist)

Main Immunotherapy Strategies

Immune exluded

Adoptive T-Cell transfer
CAR-T
Anti-VEGF

Anti-PD1/PDL1

IDOI

Anti-TIGIT

MEKi

Anti-Myeloid cells thx
Anti-A2aR

Modified from Chen DS et al. Immunity 2013 Jul 25;39(1):1-10.



In summary

Immune system can recognize and destroy cancer cells



In summary

Immune system can recognize and destroy cancer cells

Tumor-Immunity is a complex relationship that can lead to immune escape and
tumor growth



In summary

Immune system can recognize and destroy cancer cells

Tumor-Immunity is a complex relationship that can lead to immune escape and
tumor growth

Immunotherapy can induce or restore antitumor immunity



In summary

Immune system can recognize and destroy cancer cells

Tumor-Immunity is a complex relationship that can lead to immune escape and
tumor growth

Immunotherapy can induce or restore antitumor immunity

Cancer-immune phenotypes could guide personalized immunotherapy strategies
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Anticancer Immunity Matters

* T-cell infiltration within tumors predicts overall survival (OS) in
multiple cancer types including bladder cancer?3
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Reprinted from Sharma P, Sato E, et al.!

1. SharmaP, SatoE, et al. Proc Natl Acad Sci U S A. 2007;104(10): 3967-3972.
2. Zhangl, Coukos G, et al. N Engl J Med. 2003;348(3):203-213.
3. GalonJ, PagesF, et al. Science. 2006;313(5795):1960-1964.



Anticancer Immunity Matters

e Treg infiltration within tumors is associated with worse prognosis in
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Siddiqui SA et al. Clin Cancer Res 2007;13(7):2075-81.



Immunoscore
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