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 SAB - Alector, Ascend Biopharmaceuticals, SBI Biotech, Avipep,
Avidbiotics, Five Prime Therapeutics, Atreca, Nkarta, Virtuoso, Valitor,
Dragonfly, Obsidian

« Ad hoc consulting — Nohla, Novartis, Merck, Pulse

« Ownership Interest less than 5%: Vivance, Valitor, Dragonfly,
Avidbiotics, Nkarta, Five Prime, AviPep, Ascend, Pulse. And some
stock in Alector, Five Prime, Atreca, and Merck

* | will not be discussing non-FDA approved indications during my
presentation.
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@ The Premise of Cancer Immunotherapy

* Normally, the immune system can eliminate damaged cells, including
pre-cancerous and cancer cells

* To escape, tumors evolve mechanisms to locally disable the immune
system

The goal of immunotherapy is to generate or restore the capacity of the
immune system to recognize and eliminate cancer
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ADVANCES ) Two major mechanisms of tumor
IMMUNOTHERAPY™ Immune esca pe

* Cancer renders immune cells dysfunctional
chronic stimulation by tumors or factors they secrete can
“exhaust” or suppress immune cells

*  Tumors hide from the immune system
tumors become resistant to the immune system by lacking or losing
molecules that immune cells recognize to become activated

DAAEM ——xccc &HOPA Csitc >

© 2019-2020 :":rx:iety foor |’|rnl.Jl‘['JII‘t‘uL‘J[':'}f of Cancer



(S_i t.c Soclety for Immunctherapy of Cancer

ADVANCESN@ Initiation of an anti-tumor immune
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response

Innate immune cell interact with tumor

T cells traffic to

tumor Dendritic cells (DC) pick
up fragments of tumors
and transport them to the
lymph nodes for
recognition by T cells
Cytotoxic T cell activation QAAEM
Modified from Corrales et al. Cell Res. 2017 oo MERGENCY MEDIIHE
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Immune system “edits” tumors — some are detected and
killed — others invisible to immune cells escape

Primary tumor

No immune editing

Innate evasion

&

T cell exclusion
t

Evasion by
excluding T cells
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Mixed phenotype

Y,

Adaptive evasion

Adaptive immune
resistance

Evasion in the
presence of T cells
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O Immunogenic tumor cell @ Nonimmunogenic tumor cell
@ Immune-excluding tumor cell ‘ Tcell [][] PD-L1

Spranger, AR Cancer 2018
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T cell-inflamed tumor microenvironment

PD-L1 upregulation

IDO upregulation

Treg recruitment Loss of antigen expression

Spranger, Internat Immunol. 2016
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Tumor microenvironment is
Immune suppressive

Tumors escape by suppressing
T cell function or by losing
molecules that immune cells
recognize to become activated

7 @ Effector T cell * cDC
Tumor cell @ Dysfunctional T cell

* Macrophage q peptide-MHC
complex

@ Regulatory T cell )#CDBG/CDW:? pc | PD-L1 0 PD-
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* Checkpoint blockade immunotherapy
* Cancer vaccines

* Adoptive cell transfer

* Effector antibodies

* |Innate Immune activation
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e e T cells need 3 signals to respond — no
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Cancer (C response if these are absent

TCR recognition Co-stimulation Stimulatory cytokines

Signal 1 Signal 2 Signal 3

o
: °
% Cytokines

Normal cells Only special cells like g AAEM —Xcce @ HOPA ('STEE)
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Image courtesy of NCI can't activate T cells DCs can give the “all clear” A
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igvmm@ CTLA-4 checkpoint blocks
TSR the 2"9 signal for T cells

0 hr 0-24 hr 24-48 hr

AT
cell is

TCR stimulation up-regulates

Signal 1 and 2,
1

the CTLA-4 inhibitory receptor .a“i;cltivated’

— that blocks co-stimulation by

the 2"d signal MHC,TCRQF@

complex

T cell makes
CTLA-4

Signal 2 Stop signal,
“all clear” cell cycle arrest
AAEM A\ (@ HOPA Csitc
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e, PD-1 checkpoint blocks T cell
Q function at the tumor site

IMMUNOTHERAPY™

] ] Tumor
TCR stimulation also up-
regulates the PD-1 inhibitory °
receptor on T cells IFN_Y - Y. |
At the tumor site, PD-1 engages TCR PD-1
its ligands (PD-L1 or PD-L2) to
suppress function of the T cells - Granzyme
T cell
Image courtesy of NCI Q%AEN - \(JrJrJ @HOPA (—It’)
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ADVANCES N @ Checkpoint antibody blockade therapy
IMMUNOTHERAPY™ unleaSheS the llbrakesll on T C€”S

Activation Inhibition
CTLA-4 or PD-1

CD28

Goal: to reduce immune inhibitory signals and/or
enhance stimulatory signals to allow T cells to regain

effector functions. | |
QAAEM ——xcec &HOPA Csitc

© 2019-2020 Society for Immunotherapy of Cancer



(’Eitg) mmmmmmmmmmmmmmmmmmmmm

ADVANCES N @ Checkpoint antibody blockade therapy
unleashes the “brakes” on T cells

Inhibition Re-Activation with anti-PD-1
CTLA-4 or PD-1 or anti-CTLA-4 antibodies

T cell - T el p— >
T cell
CD28 =)

Goal: to reduce immune inhibitory signals and/or
enhance stimulatory signals to allow T cells to regain
effector functions

Activation

EMERGENCY MEDICING . . Hermabalagy/ Cincology
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ADVANcEsN@ Combination Immunotherapies
Dual CTLA-4 and PD-1 inhibition

IMMUNOTHERAPY™
100-g2 Combining two checkpoint blockade agents
a0 -
£ 80-
-g 70+
g €0 58% Nivolumab plus ipilimumab
m ]
o 504 : wiamaRet. Nivolumab
3 04 :
w 1
4 i - waapo |pilimumab
§ | 34%
5 20- :
10-
0 I I I I I I I I | I I I I I I 1
0 3 6 9 12 15 18 21 24 27 30 i3 36 39 42 45 48
Months
Wolchok et al., NEJM 2017 Q%AEN : }\(; “C @ HQPA f‘%ﬁi
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iélﬁi@?é”ﬁ”"@ Block the inhibitors
or boosting the activators

Activating Inhibitory
p receptors receptors -
. . . . CD28 PD-L1
* Blocking inhibitory
rece ptO 'S
. . . Agonist Blocking
* Boosting the activating antibody ° antibody
rece ptO 'S
Dendritic cell
co-stimulatory
receptors
Image courtesy of NCI g%ﬁgm e y > _f'; > @ HQPA S—IEM%:Z )

© 2019-2020 Society for Immunotherapy of Cancer



(S_i t.c Soclety for Immunctherapy of Cancer

Cancer ©)  Therapeutic Cancer Vaccines
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Therapeutic cancer vaccines

Goal: induce or boost

Immune response against == —
tumor-specific antigens iz ;

L B
Viral and bacternal-based
. vaccines
VACCINE
- WIS
: uw*'
\_ Y,
AAEM N i
Image courtesy of NCI g:""" - = “es @ HQPA S—IEM%?Z«
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“ancer ©) - Adoptive Cell Therapy

IMMUNOTHERAPY™

Goal: Expand or engineer

tumor-specific T cells and

re-infuse for more efficient
anti-tumor responses

Image courtesy of NCI
© 2019-2020 Society for Immunotherapy of Cancer
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;;\,;;CES(\ Antibodies and Antibody-Drug
@ Conjugate (ADCs) Therapy

IMMUNOTHERAPY™

Goal: treat with " Effector antibodies and antibody-drug conjugates
tumor-specific Antibody
antibodies to allow S

associated antigen

innate immune cells to
kill tumors

. ‘ Cytotoxic agent
or deliver H Designed to kill target cells
. when internalized and
chemothera peutics oL o released/activated
directly to the tumor i
y oﬁt il -T— Linker
Attaches cytotoxic agent
to the antibody
\_ J
Image courtesy of NCI g%AEN AL @ HO PA H{VS—IE%;Z .
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Goal: enhance innate
immune sensing by
providing stimulatory
agents (frequently
into the tumor itself)

Corrales, Clin Can Res 2015
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@ Innate immune activation

ecruitment of Noot:
Ag-specific T cells @’
into the tumor Blood r‘

© 2015 Ameri

@ Ag-specific T-cell
prolifertation

P

~ STING agonists

CCR Molecular Pathways

Agents:
Sting agonists
TLR agonists

Cytokines
Antibodies
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Concer ©)  Oncolytic Viruses  *i°
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Goal: target and kill tumor
cells through viral replication
AND release innate immune

activators and tumor antigens

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

OVs ii
Tumor cell death,
release of tumor/viral
antigens and danger

signals

iii
Enhanced tumor
and viral antigen
presentation by DCs

i
Selective infection \ »\ ¢
of tumor cells

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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@ Combination Immunotherapies
IMMUNOTHERAPY™
» & ST SO B Approved
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R F & Fala? » & @ &
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Checkpoint blockade therapy (inhibitors) . . Ot Synergistic
Adoptive cell therapy
Vaccines Support T cell function

Cytokines :.

T cell agonists (stimulatory)

Innate immune agonists

Oncolytic virus

Targeted thera
g Py Induce tumor cell death

Radiation
Chemotherapy .
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ADVANCESN@ Immunotherapy Biomarkers

Immune Control of Tumor j
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Tumor ) [T Cell Location [PD-LlIHC][ Tumor J

Mutation |, — Inflammation
Load TCR Repertoire
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Stable Disease Partial Response
Baseline Timepoint 1 Timepoint 2 Baseline Timepoint 1 Timepoint 2
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Wang, RadioGraphics 2017.
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Boutros et al., Nature Reviews Clinical
Oncology, 2016
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Increased ALT

with Checkpoint Inhibitor Combinations

Grade 1-2 in light colours and grade 3-5 in darker colours

Ipilimumab L?:\l/?;;::l? i . Nivolumab . Pembrolizumab

Colitis

Hyperthyroidism = Hypophysitis ~ Hypothyroidism = Pneumonitis
Nature Reviews | Clinical Oncology
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CANCER
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AND PRACTICE .
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LISA H. BUTTERFIELD
FRANCESCO M. MARINCOLA A ' , Cancer Immunotherapy O
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