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CD8* cytotoxic T lymphocyte killing an
antigen -expressing tumor cell




Model for CD8 * T cell-mediated anti-tumor
Immune response In Vivo: Interventions
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In vivo, a tumor IS more than cancer cells

e Three dimensional mass/tissue
o Extracellular matrix

e Supported by the neovasculature, fibroblasts,
macrophages

e Variable presence of inflammatory cells
— T cells (and subsets thereof)
— Dendritic cell subsets
— Macrophage subsets

* The functional phenotypes of these cells may or
may not be permissive for an effective anti-tumor
Immune response (either priming phase or
effector phase)



Complexity of stromal elements in solid
tumors
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Expression of a subset of chemokine genes Is
assoclated with presence of CD8 * T cells In
melanoma metastases
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T cell/chemokine signature detected in a major

subset of melanoma metastases: TCG
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Working model: immunobiology of T cell-inflamed
and non -inflamed tumor microenvironment
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Why are tumors that do__ attract CD8 * T

cell not rejected spontaneously?

4 (inhibitory receptor

on activated T cells)

— CTLA

(37 % A ¥ 4 ;
& Sl W o F
Y - d N X .

L1 (engages 2" inhibitory

receptor PD-1 on T cells)
— IDO (indoleamine-2,3-

— PD

XA

dioxygenase; degrades

tryptophan)
— CD4*CD25*FoxP3*Tregs

(extrinsic suppression)
— T cell anergy (B7-poor=> T

: #ﬁil‘m i g ) M}w .«\‘ e
Ui Noriei@epbess Sini
= >~ R BT J

oo

A = -
b QT ARN o K
ATV T ) A 1 v o8 .
w2 ¥ il L S A, X 3
U Qo OB ot gl 4 o s LN
% .. , V@ NQ ax ) e WA N
2% gt L > o i J o r
T TIN £ L iy S oy RN N..“.
R . e e
 Rter e \ Oor &l >

cell intrinsic dysfunction)

Immunol. Rev. 2006,
Clin. Can. Res. 2007



Presence of Tregs and expression of PD -L1 and
IDO are associated with a CD8 * T cell infiltrate

Non-T cell-

T cell-inflamed Inflamed

e Immune-intrinsic
negative feedback
loop

« CD8*T cell-derived
IFN-y upregulates
PD-L1 and IDO, and
CCL22 recruits Tregs

e Current immuno Rx
appears to re-
activate CD8* T cells
already in tumor
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Dysfunctional T cells in the tumor
microenvironment express both negative and
positive regulatory receptors that are targetable

Inhibitory receptors

CTLA-4y




Activity of pembrolizumab (anti-PD  -1) Iin
metastatic melanoma
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Combinatorial targeting of CTLA4 + PDL1
+ |IDO results in improved tumor control
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Translation of these therapeutic approaches from
the laboratory to the clinic




Combination immunotherapy clinical trials In
metastatic melanoma: anti-CTLA -4 + anti-PD -1

and anti-CTLA -4 + IDOi
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Numerous additional logical combinations also being pursued,
including anti-PD-1 + IDOi




Administration of blocking anti-LAG
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Fraction of tumors with T cell-inflamed
tumor microenvironment gene signature
analyzed by cancer type
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If the presence of a baseline T cell-
iInflamed tumor microenvironment
defines a celling for efficacy of
current Immunotherapies, how can
we approach the non -T cell-infiltrated
tumors?



What are the molecular mechanisms that
explain the T cell-inflamed versus non -inflamed
tumor microenvironments?
Three major hypotheses

1. Somatic differences at the level of
tumor cells

- Distinct oncogene pathways
activated in different patients

- Mutational landscape and
antigenic repertoire

2. Germline genetic differences at
the level of the host

— Polymorphisms in immune
regulatory genes

3. Environmental differences

— Commensal microbiota

— Immunologic/pathogen exposure
history of patients

Currently evaluating these possibilities in melanoma patients
and multiple genomics platforms
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Model of how melanoma -intrinsic [3-
catenin activation prevents host anti-
tumor Immune response

NO active B-catenin signaling active 3-catenin signaling
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Immunotherapy with anti-CTLA
iIneffective If induced B -Raf-driven melanomas
express active [3-catenin
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CD8* T cells inversely correlate with
stabilized [-catenin in melanoma
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Major points

The tumor microenvironment plays a major role in
determining the functional outcome of anti-tumor
Immunity

Most cancer types can be subseted based on the

presence or absence of a T cell-inflamed tumor
microenvironment

Several current immunotherapy strategies, including
anti-PD-1 mADbs, exert their major activity by restoring
the function of specific T cells already in the tumor site

Multiple additional immune targets have been identified
In the tumor microenvironment, and combination
Immunotherapies are being pursued that may synergize

New biologic principles and treatment strategies are
being investigated to enable immunotherapies to be
active in the non-T cell-inflamed subset of cancers



