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Therapies to “Drive” an Immune Response

* Vaccines * Immune * Immune
effector cells inhibitory cells
* “Go signals” e “Stop signals”




fhe Promise of Immunotherapy.
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Broad Activity of Immunoetherapeutic Drugs

@ Head & neck cancer
‘ Lung cancer
@ Liver cancer

Glioblastoma

Breast cancer

Pancreatic

.. | Melanoma Gastric
Renal cancer Ovarian
Hodgkin lymphoma

~0900®

@ Colorectal cancer
@ Bladder cancer

Only a subset of patients (~10-30%) exhibit substantive benefit from immunotherapy




Cancer Immunotherapy: What’s Next?
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Cancer Immunotherapy: @vercoming Pbi Resistance
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Cancer mutations and response te Immunoetherapy
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Overcoming “resistance” to immunotherapy

e Vaccines Cytokines
e Adoptive T-cell * TLR agonists
therapies e Agonist
- CAR-T antibodies
— TILtherapy (4-1BB,

0X-40, etc)
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Overcoming “resistance” to immunotherapy

* Vaccines e Cytokines * Checkpoint * Manipulating
e Adoptive T-cell * TLR agonists blockade (Abs the tumor
therapies e Agonist blocking CTLA4, environment
— CAR-T antibodies PD-1/PD-L1,
~  Tiltherapy (4-1BB, LAG3, TIGIT,

OX-40, etc) TIM-3, etc)




Checkpointy inv Anti-Tumor Inmumunity

Cell Extrinsic:

Cytokines (IL-10, TGFB), regulatory T cells (T,¢qs), MDSCs, TAMs,
regulatory DCs and fibroblasts,
non-professional APCs.

immuno-

%ctvatlon
modulatory,

environmental/metabolic.

Cell Intrinsic:

Inhibitory receptors and
pathways, sub-optimal co-
stimulation and metabolic
perturbation

@’)

Immunity (2004) 21:503; JI-CE (2002) 169:5392; JI (2005) 174:688; EMBOJ (2007) 26:494; Nature (2007) 450:566; JI (2009)
182:6121; Nature Immunology (2010) 11:1093; Nature Immunology (2012) 13:290; Immunity (2012) 36:717; Nature (2013) 501:252;
Immunity 44:316 (2016), Science Immunology 2:eaah4569 (2017), Cell 169:1130 (2017).

Tumor induced:
Migratory,




Developing Cancer Iimmunoetherapies

Regulatory T cells are potent suppressive cells that prevent autoimmune and inflammatory
disease.

However, they can also be a major barrier to anti-tumor immunity.
How can we selectively target them for therapeutic efficacy in cancer?

Vignali lab has previously shown that a molecule called Neuropilin-1 in required for
regulatory T cells to work in tumors but is dispensable elsewhere in the body (Nature
501:252, 2013, Cell 169:1130, 2017).

Neuropilin-1is not expressed by regulatory T cells in healthy
subjects.

However, a high proportion of regulatory T cells in cancer \
patients express neuropilin-1 and this correlates with a poor "He/ps"f “Kills”

survival outcome (Cell 169:1130, 2017).

Biotech start-up founded in 2014 to develop a drug that
targets Neuropilin-1. Clinical trial was started in August 2018.




LAG3 IS the third checkpoint target to enter. the clinic

Activating Inhibitory
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Multiple Immuno-Inbitory Pathways Regulate

I celllolerance and iy cell Exhaustion

Immunoinhibitory pathways

B7-2 (CD86) *
B7-1 (CD80)
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iumor clearance with combinatoerial

anti-LAG-3 [ anti-PD-1 treatment

How can one predict which patients will + Anti-PD-1
> respond to combinatorial PD1/LAG3
- immunotherapy?

= 4 Whatis the mechanistic basis of PD1/LAG3
=" synergistic activity?
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@verall response rate to Relatlimab in |©-unresponsive

melanoma patients 1s 13% (20% 1n LAG3 >1%)
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Regulatory T cells - The Master Controller

R@W Prevention of

Anti-Tumor
Immunity

Prevention of
Autoimmunity

Tumor-
specific
T cell

What is the impact of T,,, on cancer prognosis?

reg

Would targeting T

have a therapeutic benefit in cancer?

regs



Significance ofiregulatory iy cells in numan cancer,
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® T,y are elevated in the peripheral blood of cancer patients and infiltrate tumor tissue.

° Increased intratumoral T, frequency correlates with reduced survival in multiple
solid tumors.
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Regulatory T cellsy - The Master Controller

Prevention of
Anti-Tumor
Immunity

Prevention of
Autoimmunity

Tumor-
specific
T cell

Is it possible to limit the activity of T, ,. In tumors without inducing

regs

systemic autoimmune or inflammatory reactions?




largeting lieq INGHUMOrS:

What 1S the optimal appreach?

® Intratumoral T, depletion (eg: cytolytic mAbs to CTLA4, GITR, TIGIT):

®* Advantage: May have a bigger therapeutic index

* Disadvantage: This may be accompanied by significant grade 3-5
AEs

® Target features that are selectively utilized or expressed in the by TEQE
tumor microenvironment:

®* Migration (eg: CCR4)
® Suppressive mechanisms (eg: CTLA4, GITR, TIGIT, CD39/73, IL35)
* Stability/survival (eg: NRP1)

®* Metabolism (eg: ?)
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Research Mission and fhemes

The mission of the Cancer Immunology and Immunotherapy Program
(CIIP) is to reduce the burden of cancer by elucidating the basic
mechanisms of interactions between the immune system and cancer,
thus providing a scientific rationale for the design of new and more
effective approaches for cancer treatment and prevention.

Inhibitory Mechanisms in the Stimulatory Mechanisms in the
TME TME Cancer Immunotherapy

* Costimulatory molecules
Optimizing tumor-infiltrating
lymphocytes (TIL)

Cell Engineering: CAR-T, T cell
receptor (TCR) cloning, etc.

* Vaccine development

* Inhibitory receptors

* Regulatory T cells (T,)

* Suppressive macrophages,
DCs, fibroblasts, etc.

* Metabolic dysfunction

Pre-clinical mouse studies
Pre-clinical human studies
Immunotherapy trials
Prevention trials




Top Six Cancers in Catchment Area

Top Six Cancers

Incidence Mortality
Breast Lung
Prostate Breast
Lung Prostate
Colon Colon
Thyroid Pancreas
Bladder Ovary
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