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Baseline
HNSCC with
extensive skin
infiltration
and lung
metastases

6 months:

Near CR

1 month:

Tumor Flare
Marked local
symptoms, edema,
hospital admission
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3 months:

Response
Lung metastases
Disappeared,
symptomatic
improvement
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By definition: Cancers are ~invisible to the immune system
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The Cancer Immunity Cycle

Trafficking of
T cells to tumors

@ (CTLs)

Priming and activation

(APCs & T cells) @

Infiltration of T cells
into tumors

(CTLs, endothelial cells)
lymph node

Cyclic and
self-propagating

Cancer antigen @
presentation

(dendritic cells/ APCs)

cancer cells by T cells
(CTLs, cancer cells)

START ——> «—=
Chen, Melman Nature Release of @ @

cancer cell antigens Killing of cancer cells
#LeO rnAC| (cancer cell death) (Immune and cancer cells)
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Tumor Editing

“Danger” Intrinsic tumor suppression
Transformed signals Tumor NKER (senescence, repair. Normal
cells ® o antigens ligands and/or apoptosis) tissue
. = (—% = ) &= o
P et A Carcinogens :
. J : - & Radiation
: { - Viral infections
e Chronic inflammation
Inherited genetic mutations
Elimination I I Equilibriuml Escape
goz et 8
* cpas & oIFN-y IL-6, IL-10 TGF-8
PD-1 1y Galectin-1 IDO

Antigen loss
MHC loss

Tumor dormancy
and editing

Innate & IL-12 I CTLA-4

adaptive TNF
immunity NK(izlll? SR ot D8 e PD-1

Tumor growth

Mot coll promotion

Highly immunogenic
transformed cell

Schreiber R et al. Science 2001
- Poorly immunogenic

#LlearnAC|
and immunoevasive
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. Signalling at the Immune Synapse
6129 Advances in Cancer Immunotherapy™ 5 & . ynap
o e 3 Signals

Tumor elimination \
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Lymphocyte
recruitment

Inflammatory cytokines
and chemokines

Signal 3

k

Signal 2

CD 80

Ferris R. JCO 2015
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1 Activation Phase (1)

Signal 1:
MHC Class | — CD8 TCR
MHC Class Il - CD4 TCR

Provides specificity at level
of TCR recognition of
specific antigen in the
correct MHC context

#| ACI Slide courtesy
Wbt Kevin Harrington
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L Activation Phase (2)

Positive Signal 2:
Co-stimulation
N

ACTIVATION CD28 molecules on T cell
must recelve an additional
+ve signhal by binding B7 In
order to reinforce Signal 1

B7

Slide courtesy
#learnACI Kevin Harrington
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- R Activation Phase (3)

ACTIVATION

Cytokine receptor

/ﬁt‘ffﬁ “Signal 3" |
Release of stimulatory cytokines
CD4+ Thelper Slide courtesy

Kevin Harrington
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~ Activation Phase (4) (= INHIBITION)

T cell
Negative Signal 2:

N\ Inhibition
—|® INHIBITION

B7 molecules on APC are
bound to CTLA4 receptor on
T cells. T cell does not
receive Signal 2 and is
Inhibited

Slide courtesy
#learnACI Kevin Harrington
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Effector Phase (1)

Tumour cell

CR HC

T cell activation:

Tumour cell does not
express PD-L1.

TCR recognition of antigen
results in T cell activation
against target

SIGNAL 1 = POSITIVE

ACTIVAT

Slide courtesy
#lea rnAC| Kevin Harrington
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’ Effector Phase (2)

Tumour cell

T cell activation:

T cell secretes IFNg
(and other cytokines)
which upregulates
expression of PD-L1
on tumour cells

ACTIVAT

IFNy

Slide courtesy
#learnACl

Kevin Harrington
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Effector Phase (3)

Tumour cell
T cell iInactivation:

nhibition of T cell activity by
pinding of an inhibitory
igand (PD-L1) to the
orogrammed death-1

receptor
SIGNAL 2 IS NEGATIVE

INHIBITION ®|—

PD1

Slide courtesy
Kevin Harrington

#learnA
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Source: PhRMA TV Commercial, 'Go Boldly: Cells’
Full video at: https://www.ispot.tv/ad/d5CO/phrma-go-boldly-cells
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2. Immune Checkpoints & T-cells
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herapy of Cancer Many Potential Targets!

Activating Inhibitory

receptors receptors ':
CD28 CTLA-4

=
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ooer & . ¥ visTa
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Agonistic Blocking
antibodies Tcell antibodies

# Leo rnACI stimulation
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Blockade of multiple ”"secondary” checkpoints (i.e. beyond PD-1) being tested
clinically, almost all in combination with anti-PD- /L1

PD-L1
PD-L2

CDS80/86
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https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-019-1091-2/figures/2

Anti-PD-L1 expands a key population of PD-1-positive T stem-like

cells, which also express TIGIT but no other negative regulator

T stem-like
memory cells

@
. PD-L1/ P’(\Dnlt:;/
PD-1 PD- 1 Granzymes
PD-1* /
TlGIT
lymph node o
Exhausted Hyperexhausted
PD-1 med PD-1 ™
(expanded by anti-PD-L1) TIGIT+ TIGIT+
LAG3 + LAG3 +
TIM3 + TIM3 +
(inhibition/reversal of exhaustion) Terminally
differentiated

Naive e

. H »d from Chen and Mellman Nature 2017



. Next-Generation Bispecific Antibody Shows Early Clinical Activity
Updated COﬂflrmEd Overa" Rln Advanced Sohd Tumors

November 12, 2020

ITT PD-L1 .

(n=135) ” cox 600@@ Slp

- 80 80+ Society for Immunotherapy of Cancer
O

° 1 704 November 12, 2020 - The first-in-class, next-generation, DuoBody-PD-L 1x4-1BB bispecific antibody GEN1046 demonstrated

o 60+ 37% 60+ promising early activity and an acceptable safety profile in in patients with advanced solid tumors.

o 507 50

e 40- 40 The first-in-class, next-generation, DuoBody-PD-L1x4-1BB bispecific

o -

5 30- 30- antibody GEN1046 demonstrated promising early activity and an

< 9. 20- acceptable safety profile in in patients with advanced solid tumors,

according to data from a first-in-human phase 1/2a trial (NCT03917381)
presented during the virtual 2020 SITC Annual Meeting.'

—_
o
A

0-

Tiragolumab+  Placebo + Tiragolumab
Atezolizumab Atezolizumab Atezolizumal
(n=67) (n=68) (n=29)

Results showed that the agent had clinical benefit across different dosing
levels, including in patients who had developed resistance to prior

ITT = intention-to-treat; TPS = tumor proportion score

immunotherapy and those who had disease that was less sensitive to
immune checkpoint inhibitors. Specifically, GEN1046 led to a disease

- 2020ASCO
Ignacio Melero, MD, PhD ) ) )
control rate of 65.6%, with partial responses (PRs) observed in 1 patient

with triple-negative breast cancer (TNBC), 1 patient with ovarian cancer,

TIGIT-PVR is a key im
head

T T e rerele =N 1046 is a...bispecific antibody with an acceptable safety profile and encouraging early clinical activity,
Michelle Williams?*, Edwin Parra5, Ry opfert®, Stephen H. Laif, | . . B _— W :
B el 0 O te ntially addressing key limitations of the existing 4-1BB agonists,” lead study author Ignacio Melero, MD,

and 2 patients with non—-small cell lung cancer (NSCLC) who had received prior immune checkpoint inhibitors.
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3. Immune/Tumor Microenvironment
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B. Angiogenesis

C. mMDSC

D. Stroma/EMT/TGFB

GEP/Cancer Detrended mMDSC Score GEP/Cancer Detrended Angiogenesis Score

GEP/Cancer Detrended Stroma/EMT/TGFB Score
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3 Henchmen of Immune

Escape after PD-1:

a) TGF-beta/ Stromal-CAFs

b) Suppressive myeloid cells

(M2 and MDSCs)

c) Metabolic environment
(Angiogenesis/Hypoxia)

Cristescu SITC 2019




Inflamed

Noninflamed

Preexisting immunity

Excluded infiltrate

Mutational load

TILs
CD8 T cells/IFNy
PD-L1/checkpoints

Angiogenesis
Reactive stroma
MDSCs

Immunologically ignorant

Proliferating
tumors
Low MHC class |

Respond favorably to
checkpoint inhibition

Convert to inflamed phenotype with combinations

© 2016 American Association for Cancer Research

CCR Focus

NANACR
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Tumour periphery

a) TGF beta/stromal phenotype ™.
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Cell

Single-Cell Transcriptomic Analysis of Primary and
Metastatic Tumor Ecosystems in Head and Neck
Cancer .

Malignant-basal
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I b) Suppressive Myeloid Cells e i I _LETTE
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‘M) Check |

*immature myeloid cell populations (iMC, i.e. neutrophils/grMDSCs) as well as tumor
associated macrophages (TAM) are implicated in constitutive resistance to anti-PD-1 and
poor outcomes.

*Myeloid cells are highly represented in HNSCC based on our multicolor IF imaging HNC
cohort [Seiwert et al SITC 2018).

e Anti-
ducing

*Furthermore, in our cohort of PD-1 treated HNC patients, elevated IL8/CXCL8 levels
associate with poor response (~ neutrophil/grMDSC infiltration) :

] d:.l',

*Presence of certain macrophage sub-populations associate with poor survival [seiwert et a
ASCO 2017).

da A. Snyder,

*Similar findings have been seen measuring IL8/CXCL8 in peripheral blood in several
tumors [Sanmamed, MF et al. Ann Oncol. 2017;28:1988-1995, Yuen et al, AACR 2019, and I-ION 2019 meeting/BMS). F1R inhibition

C bh by cancer-
hich attracts

'+ Band results in
inhibition of

~ Bs MDSC

T Ptumor growth,
by the addition 2

;
5
1
3
E
B
1
1
]
1
2
i

\:'However, the precise mechanisms and confribution of myeloid cells remains
L_unknown, especially at a single cell level -)_‘LMZ TAM versus grMDSCs

1

treated with

immune checkpoint inhibitors.
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Tumour microenvironment

Dendritic
cell

#LearnACI
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Macrophage

......................................................

Depleted .' T, cell ' Immunosuppressive
nutrients ! ' metabolites
BN * Metabolic derangement * Disrupted activation il
I { Glycolysis VTCR signalling and :
Bl T AMP:ATP ratio NFAT |
S * Disrupted activation * Suppressed effector :
I L NFAT and Ca* signalling function | :
S * Suppressed effector LIFNy, IL-2, TNFoand :
I function cytotoxic killing :
. ERARASASYACET A o Altered signalling :
"""""""""" 9 and cytotoxic killing T Cyclic AMP and PKA :
MY * Altered signalling * Altered differentiation
| I mTOR 4Tyl cell |
TAMPK I T Tgcell .
* Altered miRNA activity exhaustion and To.cell
signalling and EZH2

SRR AT resistance to PD-1 blockade in

4 Teq cell squamous cell carcinoma of the head
Toand T cells

and neck

gl *Viability, NOTCH Tumor hypoxia is associated with
rginine .

___________________________

Dan P Zandberg,' Ashiey V Menk,? Maria Velez,' Daniel Normolle,
Kristin DePeaux,”* Angen Liu," Robert L Ferris,"* Greg M Delgoffe © 23

Leone/Powell Nature Rev 2020
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Anti-tumor ‘inflammation’

Cell type Function
Immune activation or inflammatory
NK cell MHC-independent
cytotoxicity:
Q Perforin, granzymes
>, FASL, TRAIL
IFNy, TNF

Inflammatory TAM  MHC-independent

cytotoxicity:
@ TNF,IL-1B
Oxidative burst

Antigen presentation
DC DAMP processing
T, cell activation
Antigen presentation
T cell Antigen-specific cytotoxicity:
[/ i \\l Perforin, granzymes
\ FASL
G
= -'/ IFNy, TNF
T .ncell Maintain long-lived response

Metabolic phenotype

Glycolysis and OXPHOS

Glycolysis and PPP

Glycolysis

Highly glycolytic and
OXPHOS

Amino acid metabolism
(arginine, tryptophan, serine,
leucine, glutamine, cysteine)

PPP
OXPHOS

c) Tumor Metabolism Checkpoint

Pro-tumor ‘inflammation’

Immunosuppression
IL-10, TGFB
Amino acid depletion

Polyamines, kynurenine

Immunosuppressive  IL-10

L Amino acid depletion
Polyamines, kynurenine
VEGF

T cell IL-2 sequestration:

Dampen APC co-stimulation
IL-10, TGFB

Adenosine

Glycolysis and OXPHOS

OXPHOS, HBP

OXPHOS



Conclusions

1. Tumor Immunology
a) Three Signals of the Immune Synapse
b) Priming and effector phase

2. Novel Immune Checkpoints are emerging
a) TIGIT/LAG3 with proof of principle clinical activity
b) Costimulatory targets with Bispecific format also show activity (SITC 2021)

3. Tumor Microenvironment factors associate with PD-1 resistance

a) TGF-beta/ stromal phenotype
b) Suppressive Myeloid Cells
¢) Tumor Metabolism
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