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| will be discussing non-FDA approved indications during my presentation.
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* Normally, the immune system eliminates precancerous cells
« But some tumors disable the immune system.

The goal of the immunotherapy field is to develop medicines that restore the
capacity of the patients’ iImmune system to recognize and kill cancer.
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Science’s Top Breakthrough

CHIMERIC ANTIGEN RECEPTOR (CAR)

+
CD19 tumor 48
W TN
» /‘-' W I ‘\
D19 MHC-independent
antigen engagement
and induction of signalling

e
EXHAUSTED T CELL/

\ 4-1BB (CD137)

\ CD3 zeta

Proliferation,
cytokine production,
T cell CTL function,
tumor lysis
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Week 12: Swelling

IMMUNOTHERAPY™

emission

Melanoma, Lung Cancer, \

Head/Neck Cancer, Bladder
Cancer, Kidney Cancer,

Hodgkin’s Lymphoma, Merkel
Cell Carcinoma, MSI-H or
dMMR Tumors

\/ neqative

CAR-T cell
therapy

(T cell with
synthetic
receptor)
FDA
APPROVED

Slide made by

Zihai Li, MD PhD
Founding Dir. of
PIIO @ OSU
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Cancor @ Two mechanisms of tumor immune escape
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Processing and presentation
of new peptides to naive T
cells in dLN

THE HOPE:

Release of tumor

antigens D

Endogenous T cells
migrate to tumor

Tumor cells are killed in

ln
@ CAR-dependent and
CAR-independent manner

Knochelmann HM, et al. Frontiers in Immunol 2018
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1: Render immune dysfunction:
-T cells become exhausted via chronic stimulation

-Tumors upregulate molecules that cause T cell dysfunction.

2. Avoiding an immune response:

-Tumor remains invisible

-Lack of antigens (T cells don’t "see” tumor)
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Ascierto P.A., Paulos CM, JITC 2019
Horton J, Knockelmann HM, et al. Trends in Cancer 2018
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Immune evasion — Hot vs. cold tumors

FAVORABLE-Hot

CD4*/CD8"* T cell ¢ O @
Se

IFN-y production
Persistence O O O
Memory response o TREG
Soluble factors
Cytotoxicity
NK cells Contact
Cytotoxicity
IFN-y production MDSC
ADCC ROS

Arginase
TCR nitration

Made by Hannah Knochelmann
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UNFAVORABLE-Cold

TAM

Soluble factors
Contact
Nutrient depletion

Inhibit T cell proliferation
Stimulate angiogenesis
Promote Tregs
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IMAMUNOTHERAPY ™
Innate immune sensing (i.e. Sting activation)
Type | IFN

APC maturation

&

Transport to lymph node

AAEM o i
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o @ Results in T cell activation
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Innate immune sensing (i.e. Sting activation)

Type | IFN

APC maturation
&
Transport to lymph node
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Modified from Corrales et al. Cell Res. 2017 o EMERGENCY MEDICIG
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Cancear @ T cell are activated if there are 3 signals
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Signal 1 Signal 2 Signal 3

Normal cells Only special cells like

can't activate T cells DCs can give the “all clear”
2nd signal to T cells
AAEM o itc
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“oh2 {©) Mediating T cell proliferation & migration to tumor
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Innate immune sensing (i.e. Sting activation)

T cell recruitment

Type | IFN

APC maturation
&
Transport to lymph node
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Modified from Corrales et al. Cell Res. 2017 B A e
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@ Many problems remain....

a Tumor Induction‘of Exosomes ontact- ? CTLA-4 Inhibitory b
Factors apoptosis @ PD-1 i ? o2 .
® Checkpoints
TGF-B
) o

MMUNOTHERAPY™

@ ; CD80/86
(0]

IL-10

Suppressive d
Immunity
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@ But there are some solutions...

IMMUNOTHERAPY™

* Checkpoint blockade
* Cancer vaccines
* Adoptive T cell transfer therapy

* Oncolytic viruses
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Cancer @) Checkpoint blockade unleashes the “brakes”

IMMUNOTHERAPY™

Activation Inhibition Re-Activation
CTLA-4 or PD-1

T cell - T cel — >
T cell
CD28 o=

Goal:

Regain effector T cell activity by reducing inhibitory
signals and/or enhance stimulatory signals

EMERGENCY MEDICING . . Hermabalagy/ Cincology
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Avelumab
ADVANCES IN (:) Atezolizumab CD80 TUMOR/APC
Durvalumab
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Goal:

To increase the immunogenicity of antigens to
generate T cells with activity against tumor.

Image courtesy of NCI
© 2019-2020 Society for Immunotherapy of Cancer

Therapeutic cancer vaccines

Viral and bacterial-based
vaccines




RO Adoptive T cell transfer therapy induces
@ durable responses in some patients

IMMUNOTHERAPY™

+6000 IU rhl( Q

2/mL ..

22 months
Pre-treatment post-treatment

Expand 14 days to
1 40+ e° cells

\—

Culture 3-5 weeks REACTIVATE:
Model by  >30-50e° cells PBMC (50Gy) 200:1 T cells
Hannah IL-2 Dudl 1,J1 her, 2003
KnOCheImann Anti-CD3 ! W’uetal, Cancer.’/2012

Zacharakis et al, Nat Med, 2018
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IMMUNOTHERAPY™

Goal:

Target and kill tumors via

viral replication & release

Innate Immune activators
and tumor antigens

Modified from Bommereddy et al. JCI 2018
© 2019-2020 Society for Immunotherapy of Cancer

° ° ® Tumor cell death,
@ release of tumor/viral
antigens and danger
‘ signals

iii
Enhanced tumor
and viral antigen
presentation by DCs

Type 1 IFNs,
DAMPs/PAMPs,

iv
Enhanced T cell

priming and activation
in regional lymph nodes

vi
/T cell-mediated

tumor Killing at local
injection site

Enhanced T cell
infiltration at injected
tumors
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EMERGENCY MEDICING
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ADVANCES @ Multi-layered Immunosuppression

IMMUNOTHERAPY™

e Tumors insulate themselves

* Overcoming suppressive mechanisms in
the tumor is a daunting for T cells

* Immunotherapy can “peel back” the layers

. . . (e.g. anti-CTLA4)
 Combination therapy might be needed
QAAEM ——xccc gHOPA Csitc >
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ADVANCESNQ) Combination Immunotherapies
IMMUNOTHERAPY™
29 N
i} (\\é\ OQ\Z% ®é° éf(@ B Approved
Q;& O& & \OQ'} Qfé‘ NS ,bb\ & (to be tested)
P PP FFRLRL L Not -
Checkpoint blockade therapy (inhibitors) . . o SYNETITE

Adoptive cell therapy
Vaccines Support T cell function

Cytokines :.

Checkpoint blockade therapy (stimulatory)
Innate immune agonists

Oncolytic virus

Targeted therapy

o Induce tumor cell death
Radiation

Chemotherapy .
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Immune Control of Tumor

3

l

Tumor
Mutation
Load

T Cell Location

l

TCR Repertoire:

Cesano et al. Biomedicines 2018
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[PD-L1 IHC| [

Tumor
Inflammation
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o> et Assessment of response
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Chae, Oncotarget 2017.
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Many possible imaging findings

Fo]
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Baseline

o

§

Pseudoprogression: Appearance of New Lesions

Timepoint 2

Timepoint 1

TS

Pseudoprogression: Growth of Pre-Existing Lesions
Timepoint 2

Baseline Timepoint 1

Juswieal |
ums.

o

Wang, RadioGraphics 2017.
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Assessment of response:
Unigue considerations for immunotherapy

Baseline

Timepoint 1

Baseline

Conventional Criteria
Change Therapy

@a

Conventional Criteria
Change Therapy

Timepoint 1

3k

Mew Criteria

=W
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23 oY
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- 23:1:1:|T¥:ampy ‘ ~ Continue Therapy ' ‘ *
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Wang, RadioGraphics 2017.
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ADVANCESN@ Comparison of disease progression by
conventional and immune-related criteria
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Treatment Response RECIST 1.1 irRC
=20% increase in lesion sum* =25% increase in tumor burden*
Progressive disease (absolute size increase =25 mm) or 1+ new vs. nadir in two consecutive
lesions at any single observation observations 24 weeks apart
New measurable lesions* Represent progressive disease Incorporated into disease burden

Considered equivocal; followed at
future examinations to clarify
whether it is truly new disease

New non-measurable

Does not define progression but
lesions

precludes complete response

*Sum of lesion diameters: sum of the longest diameter in the plane of measurement for non-nodal target _ )
lesions and short-axis diameter for target nodal lesions. Wang, RadioGraphics 2017.
*Based on the sum of the products of the two largest perpendicular diameters of all index lesions.

#Measurable lesion for RECIST1.1 is 210mm at CT; irRC is 210x10mm at CT. Smaller lesions are

considered non-measurable.

EMERGENCY MEDICING
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Key eligibility

criteria:

+ Advanced/
metastatic NSCLC Nivolumab

» 21 prior systemic 3 mglkg IV Q2W
therapy= Treatment for

+ ECOGPS0-2 1 year®

Nivolumab
*» Treated CNS .
metastases Stop nivolumab retreatment allowed

allowed atPD

Continuous nivolumab

Exploratory endpoints®: Safety/efficacy® with continuous vs 1-year treatment, efficacy, other (eg, biomarkers, PK)
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Spigel, Ann Oncol 2017. o AL
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100 Median. Months  PFS Rate, %
{95% C1) 6-Month 1-Year
Continuous bt HR [(NR) 80 65
80 1-year txt 10.3 (6.4, 15.2) 69 40
HR: 0.42 (95% CI: 0.25, 0.71)
2 60
")
™
o 40 - .
Conclusion: >1 year of
20 treatment may be
0 necessary
L] L ] ] I | I |
0 3 6 9 12 15 18 21 24
Number at risk Time Post-Randomization, Months
Continuous tx 76 60 53 49 35 22 10 3 0
1-yeartx 87 50 43 33 21 16 5 1 0
AAEM ===y Csi
Spigel, Ann Oncol 2017. g e @ HOPA mSth)
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Science’s Top Breakthrough

CHIMERIC ANTIGEN RECEPTOR (CAR)

+
CD19 tumor 48
W TN
» /‘-' W I ‘\
D19 MHC-independent
antigen engagement
and induction of signalling

e
EXHAUSTED T CELL/

\ 4-1BB (CD137)

\ CD3 zeta

Proliferation,
cytokine production,
T cell CTL function,
tumor lysis
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CANCER
IMMUNOTHERAPY

P R | N C | P |_ E S SOCIETY FOR IMMUNOTHERAPY OF CANCER

AND PRACTICE .
SITC

LISA H. BUTTERFIELD
FRANCESCO M. MARINCOLA A ' , Cancer Immunotherapy O

CONNEET
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