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FUTURE OPPORTUNITIES-NOVEL COMBINATIONS
Emens L et al. Eur J Cancer 2017

e Checkpoint inhibitors in combination (CPIc)
e Checkpoint inhibitors + pathway inhibitors

e Checkpoint inhibitors + anti-cancer vaccines ;'g ”* ________________ A
»  Checkpoint inhibitors + agonist antibodies 08- \ ..................... R PR
o \ |
e Checkpoint inhibitors + cytokines 2 071 1\\ .
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e Checkpoint inhibitors + NK cell modulators S 06 !
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e Checkpoint inhibitors + anti-VEGF therapy Q 04 ! R
(o) 1 PD-1 blockade
o Checkpoint inhibitors + chemotherapy a g; | e
e Checkpoint inhibitors + radiotherapy 017 Gramot: E ratoted heri
e Checkpoint inhibitors + epigenetic therapy 0.0 T AR, t T T
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e Checkpoint inhibitors + adoptive cellular therapy 'Momhs

e Checkpoint inhibitors + DNA damage repair agents i
e Checkpoint inhibitors + Oncotropic/Oncolytic viruses
e Checkpoint inhibitors + anti-metabolites (IDO, Nos etc.) i

(Ipi + PD1 Blockade), + other category,, (n = 1 per modality) = 14 combinatiéons

(Ipi + PD1 Blockade), + other category,, (n = 2 per modality) = 28 combinatiions

(PD1 Blockade), + CPI (n = 10) + other modality,, = 140 combinations !
(PD1 Blockade), + CPI (n = 10) + other modality,, (3 candidates/ modality) =Lr 420 comb.

(PD1 Blockade), + CPI (3 candidates/CPI) + other modality,, (3 candidates/modality) = 1,260 comb.
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Does this apply to all cancers? ----------------------------~---------




Three basic cancer-immune phenotypes
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The immune landscape of cancer

e Indolent chronicinflammation
Is, , 4 (tumour-assisted macrophages,
host) Beells)
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Immune Oncology, Immune Responsiveness and the Theory of Everything
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Top models to explain immune resistance

WNT/beta Catenin Hypothesis Not associated with prognosis

MAPK Hypothesis Associated with poor survival

Th17 AxiS (Psoriatic Signature/pSTAT3 Activ Associated with poor survival

Th2 Signatures No association with survival

PI3Ky Signature Associated with poor response to checkpoint inhibitors
NOS1 Signature Low likelihood to respond to TIL therapy
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Barrier Molecules
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TAM receptor tyrosine kinases (TAMs)
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FUTURE OPPORTUNITIES-NOVEL COMBINATIONS
Emens L et al. Eur J Cancer 2017

e Checkpoint inhibitors in combination
e Checkpoint inhibitors + pathway inhibitors
e Checkpoint inhibitors + anti-cancer vaccines

e Checkpoint inhibitors + agonist antibodies
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e Checkpoint inhibitors + adoptive cellular therapy R
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e Checkpoint inhibitors + DNA damage repair agents
e Checkpoint inhibitors + Oncotropic/Oncolytic viruses
e Checkpoint inhibitors + anti-metabolites (IDO, Nos etc.)

(Ipi + PD1 Blockade), + other category,, (n = 1 per modality) = 14 combinations
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“The answer to biological problems pre-
exists, it is the question that needs to be
discovered”

Jonas Salk — Ann NY Acad Sci 164: 365, 1969

“Our goal should be to define a human evidence-
based, systematic strategy for the identification
and/or the selection of candidate targets in Immune
Oncology”



« How does tumor rejection occur

 Why does rejection occur



« How does tumor rejection occur



Imiquimod (TLR-7a)-Basal cell Carcinoma

Placebo X 4 days
TLR-7a Treat Placebo X 8 days
Treat X 4 days
Treat X 8 days

Interferon Stimulated Genes
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Type, Density, and Location of Immune
Cells Within Human Colorectal Tumors
Predict Clinical OQutcome
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 Why does rejection occur



Advances in Brief CANCER RESEARCH 62, 3581-3586, 2002

Prospective Molecular Profiling of Melanoma Metastases Suggests Classifiers of
Immune Responsiveness
Ena Wang, Lance D. Miller, Galen A. Ohnmacht, Simone Mocellin, Ainhoa Perez-Diez, David Petersen,

Yingdong Zhao, Richard Simon, John L Powell, Esther Asaki, H. Richard Alexander, Paul H. Duray,
Meenhard Herlyn, Nicholas P. Restifo, Edison T. Liu, Steven A. Rosenberg, and Francesco M. Marincola'

P&-Bocr
PSald¢r
Pi4-a0cr
P14-bocr
P18-a0cr
P18-bocr
P3-a0cr
P2-ab<cr
P1-abcr

S99 6 eER g -
FEB I T

CAPZ8
EMD1
PHKG2
SHMT2
INHBA
TIAY
OCOF2
MADH
CSNK1IE
EBIR
SA-BP1
KIAA 1805
Urknown
APP

IRAF2
PPIF
SERPINAS
ESTe
BIRC1
TXK
KIAAQS15
CHES1
JAKY
F27
ACTGY
PTEN
LTA4H
BNIP3L
RBL2
L0832 Ns
ESTs
FP2

EST

o EceE—— O CEE B Sl o
come. Ranking of gene expression data from pretreatment samples iden-

tified —~30 genes predictive of clinical response (P < 0.001). Analysis of
their annotations denoted that approximately half of them were related to
T-cell regulation, suggesting that immune responsiveness might be prede-
termined by a fumor microenvironment conducive to immune recognition.




Clinical

Cancer Therapy: Clinical mﬁ::l:

Molecular Insights on the Peripheral and Intratumoral Effects Weiss G R et al. Clin ¢ Res 2011 17-7440-7450
of Systemic High-Dose rIL-2 (Aldesleukin) Administration for SRZLT oA TN RAncer Res SRLL 2 1A
the Treatment of Metastatic Melanoma 7/ “ S \

/ . .
Geoffrey A. Weiss', William W. Grosh', Kimberly A. Chianese-Bullock?, Yingdong Zhao®, Hui Liu®, Pre-treatment During systemic IL-2 therapy
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J Clin Invest. 2017 Aug 1;127(8):2930-2940..

The Journal of Clinical Investigation RESEARCH ARTICLE

IFN-y-related mRNA profile predicts clinical response
to PD-1blockade

Mark Ayers,' Jared Lunceford,’ Michael Nebozhyn," Erin Murphy,' Andrey Loboda,” David R. Kaufman,' Andrew Albright,’
Jonathan D. Cheng,' S. Peter Kang,' Veena Shankaran,? Sarina A. Piha-Paul.? Jennifer Yearley,' Tanguy Y. Seiwert,*
Antoni Ribas,® and Terrill K. McClanahan'
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Tumor Inflammation Signature is Predictive in
Combination Immune Checkpoint Blockade

Tumor Inflammation Signature - L
18 gene biomarker classifier of 15. P=0.0036
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2017 JCI)
10{ =x=
m JE— -
OpACIN Trial — neo-/adjuvant o
ipilimumab + nivolumab in stage I s il %
melanoma 5

Gene expression profiling shows
elevated TIS score correlates with 0 .

durable remission Rgmils.siun Relapse

EA Rozeman...CU Blank
SITC 2017 #P99



ONCOIMMUNOLOGY .
2017, VOL. § NO. 2, 21253654 (19 pages) Taylor &Francis

hittpey//dw.doi.ong/ 10.1080,/2162402X 2016.1253654 Taylor & Francis Group

ORIGINAL RESEARCH 8 OPEN ACCESS

Identification of genetic determinants of breast cancer inmune phenotypes
by integrative genome-scale analysis
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ICR based Consensus Clustering
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Immune Oncology, Immune Responsiveness and the Theory of Everything

Tolga Turan, Deepti Kannan, Maulik Patel, Matt J. Barnes, Sonia G. Tanlimco, RongZe Lu, Kyle Halliwill,
Douglas E. Kline, Wouter Hendrickx, Alessandra Cesano, Lisa H. Butterfield, Howard L. Kaufman, Thomas
J Hudson, Davide Bedognetti, Francesco Marincola, Josue Samayoa

Top models to explain immune resistance

WNT/beta Catenin Hypothesis Not associated with prognosis

MAPK Hypothesis Associated with poor survival

Th17 AxiS (Psoriatic Signature/pSTAT3 Activ Associated with poor survival
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PI3Ky Signature Associated with poor response to checkpoint inhibitors
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Stromal cell suppressive mechanisms
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TOE — Distribution of signatures among 999 Breast Cancers

Major hypotheses explaining immune resistance
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Mapping Big TOE genes to ICR landscapes in all 4 tumor types

ICR1 ICR4 BRCA LUAD COAD SKCM
B e S

Immunogenic Cell Death
Cancer-associated
fibroblast (CXCL12)

IL23-Th17 Axis
LAP/Helios

|
— |
Th2/PI3Ky
Hypoxia
TAM
Checkpoints
— ]

Tolerogenic DCs
STING/IRF3

Mesenchymal Transition I
NOS
SGK1

SHC1/pSTAT3

WNT/B-catenin

——————— I
—— — ]
MAPK %
Barrier Molecules
—————— e




The “Two-Option Choice” (TOC) determinism in the natural history of cancer:
A conserved evolutionary crossroad for cancer survival

Immune silent Immune active

Low Mutational Burden High

Limited Transcriptional Activity Broad
Low Neo-epitope Frequency High
High Stromal Composition Low

o
o
\L o
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Oncogene-driven addiction Anti-cancer immune response
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+ +
Tumor Growth
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SITC Task Force on Immune Responsiveness

A workshop associated with the Biomarker Task Force (with AbbVie, Nanostring and Celgene)

*  “To educate the scientific community on the status of immunotherapy research by bringing
together leaders in the field of immunology, cell biology, genetics and computational biology”

 Fundamental questions to be addressed:

v

AN NN N N

Do cancers of different histology display different immune landscapes?

Are the ICR, TIS or other equivalent signatures accurate predictors of immune responsiveness?
Do immune silent tumors follow a distinct evolutionary process?

Is the transcriptional enrichment observed in immunogenic tumors due to immune infiltrates?
Are there oncogenic pathways broadly shared among immune silent cancers?

Can therapeutic disruption of oncogenesis in silent tumors activated immunogenic cell death?

How can experimental observation be validated in relevant pre-clinical settings using human tissues
or rodent models?

How can the information gained be utilized to inform drug development in the discovery and
development phase?

* Five working groups:

>

YV V V V

Somatic Genetics/Epigenetics of Immune landscapes (Organizer, Josue Samayoa)
Transcriptional Patterns of Immune Landscapes (Organizer, Stefanie Spranger)
Role of Immunogenic Cell Death (Organizer, Sara Warren)

Experimental models of Immune Landscapes (Organizer, RongZe Lu)

Germline Contributions to Immune Landscapes (Organizer, Davide Bedognetti)
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