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In 1863, Wirchow first postulated that cancer originates
at sites of CHRONIC INFLAMMATION



A functional link exists between inflammation
and cancer

e Increased cancer incidence Iin individuals affected by
chronic inflammatory disorders

® Reduced cancer incidence in patients treated with long term
anti-inflammatory drugs

® The anti-inflammatory therapy with canakinumab targeting
the interleukin-18 Innate immunity pathway could
significantly reduce incident lung cancer and lung cancer

mortality (Trial of canakinumab in 10061 patients) Ridker, et al
The Lancet 2017



Tumorigenesis goes hand in hand with chronic
Inflammation at the tumor sites

Inflammation-associated
disease

* Crohn disease

* Pancreatitis

* Osteomyelitis

* Non-alcoholic hepatosteatosis

* Thyroiditis
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Key Concept

Cancer has to be conceived as a complex
organ, not anymore as a mass composed
just of tumor cells



This concept is at the basis of the success
(or lack thereof) of ICI

|
Priming Phase : Effector Phase
I
&
Activation
(cytokines, lysis, proliferation,
migration }o tumour)

Anti-PD-1

CTLA-4 pathway

PD-1 pathway



Intrinsic features of Tumor Cells do
not explain alone response to ICI

The case of Tumor
Mutational Burden



Tumor mutational burden predicts
ONLY PARTIALLY resonse to ICI
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Intrinsic features of Tumor Cells do
not explain alone response to ICI

Response to ICl depends on something
more: the interplay with the tumor
microenvironment



Cancer cells are embedded in a complex
tumor microenvironment: a highly trafficked network

Lymphatic endothelial celis

= Tumor cells can mnvade existing

/ lymphatics or stimulate lymphatic
vessel sprouting with the production
i !

T lymphocytes

 Abundant in the majority of human
@ and expanmental cancers (up to
10%: of all cells in the tumor).

good Prognosis.
FOXP3* T regulatory cells, CD4*
Th2 helper T cells and TH17 celis

IL-10 "
subtypes of B celis, B10 or Breg cells
also have tumor-promoting activity in
MOUSe Models.

Myeloid cells

Consist of several subtypes; probably the most abundant cell

Iineage in the TME.
Tumor-associated macrophages (TAMs)
» Typically tumor-promoting.

W IL-10%, IL-12%* phenotype and mannose-receptor-postive.
= TAMs also produce angiogeni: factors and accumulate
hypoxic or nectrotic areas of the TME.

Myeloid-derived suppressor cells (MDSCs)

& Inhibitory immune celis producing large amounts of IL-10.

& Inhibit cytotoxic T celks and polarize TAMSs to a
tumor-promoting phenotype.

Tumor-associated neutrophils (TANs)

& Can have both pro- and anti- tumor activity.

dith yeloid colls

= Might be defective in the TME and cannot adequately

stim an immune to L antigens.
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Mesenchymal stem cells

i ‘«,\ Mesenchymal stems celis can be
recrusted from the bone marrow and give
@ rise to CAFs, pericytes, adipocytes and

smooth muscle cells in the TME.

Adipocytes
# In some cancers, adipocytes actively
aid recruitment of malignant cells
through the secretion of adipokines,
¥ They also promote mabignant cell
growth by providing fatty acids as fuel
for cancer colls.

Vascular endothelial celis
‘ -

Balkill et al., Cell Science 2012



Players in the TME and the outcome resulting from tumor-
associated inflammation

Proliferation

Apoptosis
tumor
cells / Invasion/metastasis

/ Immune suppression

=3 Dysregulation of metabolism
s Angiogenesis
\ Replicative immortality
Genetic instability

endothelial \
Tumor heterogeneity

Yanga and Linb, Seminars in Cancer Biology 2017




Loss of tumor suppressors and/or activation of oncogenes
Induces the inflammatory microenvironment

inflammatory cell infiltration

cytokines
r.—__>NF'KB’ STAT3 , chemokines
- growth factors
prostaglandins

reactive oxygen species and
nitrogen species

O Inflammatory tumor microenvironment

Yanga and Linb, Seminars in Cancer Biology 2017



Cancer growth is shaped by Immunoediting: a
dymanic interplay with the tumor
microenvironment

«) Tumor antigens
~
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A dynamic interplay

Tumor cells Cells of the

l Microenvironment

Cells of the . Tumor cells
Microenvironment




Hot tumors and cold tumors

Innate and adaptive immune cells in the
tumor microenvironment

Thomas F Gajewski, Hans Schreiber & Yang-Xin Fu

inflamed tumor

Non-inflamed tumor

\
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Vasculature

\

OCTOBER 2013 NATURE IMMUNOLOGY

Marina Corral Spence




Immune Excluded

Priming and activation
(APCs & T cells) @

Immune Desert Infiltration of T cells

into tumors
(CTLs, endothelial cells)

Inflamed

Cancer antige
presentation: XE DT T
(dendritic cells/ AF

cancer cell antigens
(cancer cell death)

Chen DS, Mellman I. Immunity 2013



Evolving technologies highlight higher
levels of complexity

Immunity
C 1w Teukocyle Fraction The Immune Landscape of Cancer
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Evolving technologies highlight higher
levels of complexity

BLCA

BRCA
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Evolving technologies highlight
higher levels of complexity

A Pan-cancer Landscape of Interactions
between Solid Tumors and Infiltrating Immune
Cell Populations
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Evolving technologies highlight higher
levels of complexity

A Pan-cancer Landscape of Interactions
between Solid Tumors and Infiltrating Immune m
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We are starting to understand the origin of
microenvironment immunotypes

Cell

A Cancer Cell

Program Promotes T Cell Exclusion

and Resistance to Checkpoint Blockade

Jerby-Arnon et al
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1. Target one of the program's
master regulators

2. Inhibit immune checkpoint

Melanoma cancer cells

»_:> resistant  non-resistant immune cel
CDK4/6i
2
MHE = : TCR
\s
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* growth

inhibition
* Wwmor killing

Cell 175, 984-997, November 1, 2018 © 2018 Elsevier Inc.

Malignant Cells in T Cell-Depleted Niches Express
Features of the Resistance Program In Situ

® Maignant cell: high MHC |
® Makgnant celt low/moderate MHC |
* Tcols
CO8 T cod
® Uncatermined

® Masgnant celt. hgh o-Jun
* Malgnant cell: low/'moderate c-Jun

The Resistance Program Is Expressed Prior to
Treatment and Is Enhanced following Immunotherapy in
Resistant Lesions

The Resistance Program Predicts ICl Responses in
Melanoma Patients



We are starting to understand the origin of
microenvironment immunotypes

The Resistance Program Is Coherently Controlled by
CDK4/6

CDK4/6 Inhibitors Repress the Resistance Program in
Melanoma Cells
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A dynamic interplay

Tumor cells Cells of the

l Microenvironment

Cells of the . Tumor cells
Microenvironment




Potential diagnostic and
therapeutic implications



Diagnostic Implications: combinations of biomarkers
increases the predictive value of ICI

Nor=<mmunogenic
tumor cell (low TMB/
neoantigenicity)

B Moderate: Immune evasion D Strong: Intense cytolytic activity ‘

Inmunogenic tumor
cell (high TMB/
neoantigenicity)

@ T<cel
% Dendritic cell

=@ Fibroblast

Tumor Mutation Burden (TMB)

A Reduced: Lack of immunogenicity | C Moderate: Stromal/endothelial TME
T-cel=inflamed Gene Expression Profile (GEP)

Biomarker-defined responses to pembrolizumab monotherapy identify targetable-
resistance biology. (A) Tumors have low TMB and low neoantigenicity and lack a

Cristescu et al, 2018



Diagnostic Implications: combinations of
biomarkers increases the predictive value of ICI
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Alliance Against Cancer (ACC)

 ACC Immunotherapy
 Several centers involed

* Goal of the project: define a predictive
signature of response to ICI through multiplex

profiling of fast progressors vs long term
responders



Therapeutic Implications

Chemokines, growth factors,
immune suppressive
cytokines, reactive

®

Loss of tumor suppressors
Activation of oncogenes

o
IKKB or IKKat inhibitors, # .~ * oxygen/nitrogen species
Metformin, NSAID

_Z0 Neutralization
7

© antibodies and antagonist

Host immune
system

Cell type specific targeting: TAM and Neutralization antibodies
MDSCs, CAF, B cells, Treg, etc. to VEGF, inhibitor for
VEGFR and PDGFR

Yanga and Linb, Seminars in Cancer Biology 2017
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The evolving landscape of
biomarkers for checkpoint inhibitor
Immunotherapy
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