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Cancer Immunotherapy: Science Breakthrough

Breakthrough of the Year
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Immunotherapy: “Amphibious assault on cancer”

Source: U.S. Department of Defense photo via Wikimedia Commons @ Penn Medicine



https://commons.wikimedia.org/wiki/File:440606-A-ZZ999-101_(14203742128).jpg

CD8 T cells: Foot soldiers of the immune army

Green: CDS8

Blue: Tumor

Ritter et al, Immunity 2015 & Penn Medicine



CDS8 T cell exhaustion

Functional Memory
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CDS8 T cell exhaustion
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Slide courtesy of John Wherry @ Penn Medicine




CDS8 T cell exhaustion

PD-1

Image credit: Parker Institute and https://pennaelectric.com/electrician-blog @ Penn Medicine




CD8 T cell reinvigoration

Does blocking PD-1 reactivate exhausted T cells?

Image credit: Parker Institute and https://pennaelectric.com/electrician-blog @ Penn Medicine




When does the immune response happen after blocking PD-1

Key Questions

PD-1 antibody

|

» What happens after
PD-1 is blocked

v > What factors decide
clinical response?

Clinical Progression
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Measuring the immune response to blocking PD-1
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Laboratory science informing clinical trial design

CLINICAL TRIAL OF BLOCKING PD-1 BEFORE SURGERY

3 weeks
Stage Il . PD-1 Ab . PD-1 Ab
Biopsy Resection

T. Mitchell G. Karakousis . M. Farwell
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Biopsy

Tissue Processing Pipeline

CORE BX 16G PASS 1
RESEARCH

G. Karakousis

N
& Penn Medicine



Tissue Processing Pipeline

Biopsy

CORE BX 16G PASS 1
RESEARCH

Resection

G. Karakousis
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PD-1 antibody reaches the tumor
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Blocking PD-1 results in increased CD8 T cells in the tumor
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Intratumoral response after a single dose of PD-1 treatment
predicts clinical benefit

30%

Intratumoral Response

Bl Complete
B8 Major (>90%)

DN 0 020 Huangetal, Nature Medicine 2019
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Intratumoral response after a single dose of PD-1 antibody
predicts clinical benefit

30% - Can we improve outcomes for patients
- with less than 90% tumor destruction

Intratumoral Response

Bl Complete
B8 Major (>90%)

DN 0 0 0 Huangetal, Nature Medicine 2019
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Question 1: When is the immune response to blocking PD-1
» Immune response occurs after the first dose, within 3
weeks

Question 2: \What happens after PD-1 is blocked?
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2. What happens after PD-1 is blocked?

®High dimensional cytometry
©®TCR and RNA sequencing
®Tumor Whole Exome Sequencing
®Microscopy
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PD-1 treatment is reinvigorating exhausted CD8 T cells

Exhausted T cells Reinvigorated T cells

“PIPELINE” ®

- MULTIPLE INHIBITORY RECEPTORS
- RNA SIGNATURE OF EXHAUSTED T CELLS
- SAME T CELL CLONES FOUND IN TUMOR
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Dimensional reduction technique reveal additional therapeutic
targets

Week 3 Tumor

Expression
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Component 1 —»
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Dimensional reduction technique reveal additional therapeutic
targets

Week 3 Tumor

Expression
® High

I Low

Component 2

Component 1 —»

Can we use drugs to block new targets
-~ on exhausted CD8 T cells?
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Question 1: When is the immune response to blocking PD-1
» Immune response to occurs after the first dose, within 3
weeks

Question 2: What happens after PD-1 is blocked?
» PD-1 blockade is reinvigorating exhausted CD8 T cells

Question 3: What factors decide clinical response?

N
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Machine learning approach reveals that regulatory T cells limit
clinical response to PD-1 treatment
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Machine learning approach reveals that regulatory T cells limit
clinical response to PD-1 treatment
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Machine learning approach reveals that regulatory T cells limit
clinical response to PD-1 treatment
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Immune fingerprint in peripheral blood
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Mathew, Giles, Baxter, Oldridge, Greenplate, Wu, Alanio et al, Science 2020 @ Penn Medicine



Precision Immuno-Oncology
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Can we be more precise in measuring the immune response to
checkpoint blockade?
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Tumor-Specific T cells
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IMMUNE HEALTH REPORT
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