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The Immuno-Oncology Revolution

I
Immune Checkpoints Inhibitors
1 Anti-CTLA4

* Ipilimumab (IgG1, YERVOY, BMS)
° »  Tremelimumab (IgG2, ASTRAZENECA)
%
5 Anti-PD-1
g_ Immunotherapy (combination) *  Nivolumab (IlgG4, OPDIVO, BMS)
[a

»  Pembrolizumab (IgG4, KEYTRUDA, MERCK)
*  Cemiplimab (IgG4, LIBTAYO, SANOFI/REGENERON)
L Immunotherapy (monotherapy)
e Anti-PD-L1
*  Avelumab (IgG1, BAVENCIO, MERCK KGaA/PFIZER)
*  Durvalumab (IgG1, IMFINZI, ASTRAZENECA)
Control *  Atezolumab (IgG1, TECENTRIQ, GENENTECH/ROCHE)

Time from treatment



The Immuno-Oncology Revolution

» Understand the resistance to Immune
Checkpoint Inhibitors

* Increase the fraction of patients sensitive to
|O treatments

Immunatherapy (combination) ° Decre ase tOXiCity

Proportion alive

Immunotherapy (monotherapy)

Control

Time from treatment



Proportion alive

The Immuno-Oncology Revolution

Immunotherapy (combination)

Immunotherapy (monatherapy)

Control

Time from treatment

Understand the resistance to Immune
Checkpoint Inhibitors

Increase the fraction of patients sensitive to
|O treatments

Decrease toxicity

|dentify biomarkers



A pivotal role of T cells in tumor Immunity




T cells are not autonomous In their anti-tumor functions

Tumor-s, pecific
CD8 T cell



A pivotal role of innate immunity to mount anti-tumor T cell responses

DC / Macrophage /
Endothelial cell

NK cell

Tumor
Microenvironment

CGAS - STING

XCL1/CCLS/FLT3L

cDC1

Tumor cell

CXCLO/CXCLI0 w2

Tumor-specific
CD8 T cell



Innate Lymphoid cells

B 200 0
Stimuli Mediators Immune function
Tumors, intracellular //*_“\\ IFN-y Type 1 immunity
ulelelzis ILCY | Granzymes (Macrophage activation,
(Virus, bacteria, ~/ Perforin cytotoxicity)
parasites) —
IL-4 Type 2 immunity
Large extracellular IL-5 (Alternative macrophage
parasites and IL-13 activation)
allergens IL-g
AREG
Mesenchymal RANK Formation of
organizer cells Lymphotoxin secondary
(Retincic acid, TNF lymphoid
CXCL13, RANK-L) IL-17 structures
IL-22
Extracellular o Type 3 immunity
microbes X (Phagocytosis,
(Bacteria, fungi) EM‘CSF _ antimicrobial peptides)
ymphotoxin

Vivier et al., Nature Immunol. 2008
Vivier et al., Science 2011
Vivier et al., Cell 2018



Targeting Innate Immunity in Cancer

o Targeting NK cells
—Targeting inhibitory NK cell surface receptors
—Targeting activating NK cell surface receptors



Targeting Innate Immunity in Cancer

o Targeting NK cells
—Targeting inhibitory NK cell surface receptors: NKG2A
—Targeting activating NK cell surface receptors



Blocking anti-NKG2A mAb: a novel immune checkpoint inhibitor in
cancer immunotherapy

 NKcell
T el

HLA-E

| ;/ |
CD94/NKG2A /

MONALIZUMAB (IPH2201) IS A FIRST-IN-CLASS ANTI-NKG2A HUMANIZED IGG4 BLOCKING MAB

%innate pharma



NKG2A targeting with monalizumab

Monalizumab is a novel checkpoint inhibitor promoting anti-
tumor immunity by enhancing the activity of both T and NK
cells, which may complement the activity of the first
generation of active Immunotherapies against cancer

4N _
«.;I 14

' L
André et al., Cell 2018



Monalizumab: a large spectrum immune checkpoint inhibitor

Combined blockade of non-redundant
checkpeint pathways to unleash NK and T cells

Monalizumab blocks NKG2A/HLA-E inhibitory pathway to unleash NK and T cell activity

NK cell / CD8+ T cell

Durvalumab stops PD-L1 from binding
to PD-1 to turn NK and T cells off



Monalizumab: a large spectrum immune checkpoint inhibitor

Blockade of one checkpoint pathway Combined blockade of non-redundant
to potentiate NK cell activation checkpoint pathways to unleash NK and T cells

Monalizumab blocks NKG2A/HLA-E inhibitory pathway to unleash NK and T cell activity

NK cell NK cell / CD8+ T cell

Cetuximab inhibits EGFR signaling and Durvalumab stops PD-L1 from binding
binds to CD16/FcyRlil to promote ADCC to PD-1 to turn NK and T cells off




Targeting Innate Immunity in Cancer

* Targeting NK cells
—Targeting inhibitory NK cell surface receptors: NKG2A
—Targeting activating NK cell surface receptors



NKp46 Is a conserved activating cell surface receptor

Alessandro Moretta

Comparing mouse and human data

(65-75 Mya differences between mice and humans)



Multifunctional antibody technology engaging NK cells in oncology

Innovative multifunctional antibody technology for engaging NK

cells to kill tumor cells through activating receptors expressed on Multifunctional NKCE
NK cells CD16
— Tumor
NK -,:KC" cell
« Co-engaging CD16 and NKp46 on NK cells _

NKp46

+ Stimulates NK cells instead of T cells
Killing + Cytokines
« Expectimproved benefit-risk profil

Opportunities for development in solid tumors (higher dosing)

* New IgG-fc based format expected to solve main PK and
CMC issues




NKp46 Is expressed at the tumor bed
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NKp46 NK cell engagers in oncology

Correct chain pairing driven by affinity

100% antibody sequences NKCEL
Binding to Protein-A and FcRn

Monovalent binding to NKp46

NKCE-2
FcyR binding options
» NKp46 only : NKCE-1
» NKp46 + CD16 : NKCE-2

NKCE-3

» NKp46 + ADCC enh. : NKCE-3

S239D+I332E @

CD16+= ADCC enhanced



NKp46 NK cell engagers in oncology

NKp46-1
VH domain

NKp46-1
Vk domain



Bispecific NKCEs promote tumor control in vivo

F6

Randomization
~ 100 mm3 ﬁ
Treatment start
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Bispecific NKCEs promote tumor control in vivo

NCR1* cell count

Randomization Sacrifice
~100 mm? RNAscope Kk
Treatment start analysis 400 -
Injection [
5x10° Raji cells J
S.CJ. Treatment 300 o

Cells / mm?

Lt T
o =

Day 0 Day 11 Day18 Day20

Bispecific NKCE treatment promotes the NK cell infiltration and/or
proliferation within tumors

NKp46/(Fc)/CD20-F6

IC/(Fc)/CD20-F6
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Trifunctional NKCEs promoting ADCC are more efficient than
bispecific mAbs

CD16 CD16*
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Trifunctional NKCEs are more potent than the combination of molecules
activating NKp46 and CD16 separately

BN
D1 D2
100 _ 100 _
S
k%)
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3
o
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0
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Concentration (pg/mL)

NKp46/Fc/CD20-F5
NKp46/(Fc)/CD20-F6
NKp46/(Fc)/CD20-F6 + IC/F¢/CD20-F5

IC/Fc/CD20-F5

' No Ab



Trifunctional NKCEs do not mediate off-target killing

nor NK-vs-NK toxicity

Specific lysis (%)

Specific lysis (%)

Daudi
CD19* KIR3DL2-

1

105 104 102 10°

Concentration (ug/mL) ———>

Killing of Daudi cells

HUT78
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NKp46 NK cell engagers

Innovative multifunctional antibody technology for engaging NK

. L Multifunctional NKCE
cells to kill tumor cells through activating receptors expressed on

NK cells coie £odd
NK — ~ Tumor
» < cell
« Co-engaging CD16 and NKp46 on NK cells s -
p

« Stimulates NK cells instead of T cells U
Killing + Cytokines

«  Expect improved benefit-risk profil
Opportunities for development in solid tumors (higher dosing)

First-in-class agonist anti-NKp46 mAbs

« New IgG-fc based format expected to solve main PK and
CMC issues

Gauthier et al., in press



Next generation 10: 3 strategic key pillars to harness the potential of
Immunity

Immune Tumor
Checkpoints Targeting
MONALIZUMAB NK CELL ENGAGERS



Next generation |O: 3 strategic key pillars to harness the potential of
Immunity

Immune Tumor Tumor
Checkpoints Targeting microenvironment
MONALIZUMAB NK CELL ENGAGERS ADENOSINE



The adenosine pathway Is Immunosuppressive

Treg, B and
myeloid cells
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CD39" (%)

CD39*PD-1* (%)

CD39 is upregulated on TILS

NK cells
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IPH52 (antl-CD39) enhances ATP-mediated DC activation
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IPH5201 (anti-CD39) restores T cell proliferation

+
CD4 T cells

Cells (%)
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IPH52 (CD39) enhances tumor control in human CD39 KI mice
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The adenosine pathway

r @ ADENYLYL

- CYCLASE

TS
: ATP CAMP

ADORA2ZA

TARGET CELL

Ferretti et al., Immunol. Letters 2019



The adenosine pathway

ADORA3
.- > CYCLASE
4 o ) e . ES

ATP cAMP

IP3 + DAG ~_(@#

ca]+ PKC

@ ADENYLYL
- ol CYCLASE
il
: ATP CAMP
ADORA2A

TARGET CELL

Ferretti et al., Immunol. Letters 2019



The adenosine pathway

& ADORAZ
( ADENYLYL
> CYCLASE
P, Ty - P

canonical pathway ’ i
= . ATP CAMP
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TARGET CELL

Ferretti et al., Immunol. Letters 2019



High efficacy of IPH53, a blocking anti-CD73 mAb
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High efficacy of IPH53, a blocking anti-CD73 mAb

Proliferating T Cells (% )
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IPH53 blocks enzyme activity by constraining CD73 in an intermediate conformation

CD73 dimer

IPH53 F(ab)
IPH53 Fc

Catalytic site

CD73
(intermediate
conformation)

Preferred model

The negative staining of the CD73-IPH53 complex
analyzed by electron microscopy revealed that IPH53
mADb interacts with CD73 mainly in a 1.1 stoichiometry
(upper panel)

As shown on the CD73/IPH53 crystal (middle panel),
IPH53 F(ab) orientation on the N-terminal domain of
CD73 is compatible with an intra-dimer binding mode as
it is located right on the apex of the molecule, in contrast
to Medi9447 and BMS mAbs whose epitopes are
eccentric and that are described to interact with CD73 in
an inter-dimer mode

Our data support a model for the mode of action of
IPH53, as which the intact mAb constraints CD73 in an
intermediate state in which AMP could not be
hydrolyzed (lower panel)



The combination of IPH52 and IPH53 releases ATP-mediated suppression of T cells from healthy donors
and cancer patients

ng T Cells (%)

Proliferati

ating T Cells (%)

olife

cD4’ T cells

cD8’ T cells

IPH52 (ng/mI)

-
-

Control Ab

IPH53 + Control Ab

IPH52 + Control Ab

IPH53 + IPH52

When used in combination at inefficient
suboptimal doses, the anti-CD39/CD73 mAbs
acted in synergy to abrogate the suppressive
effect of ATP and to promote the proliferation of
T cells from healthy donors (purple lines to be
compared to blue and red lines and dots) (upper
panel)

Similar results were obtained for T cells from
breast cancer patient PBMC (lower panel)

These data show that the concomitant blockade
of CD39 and CD73 enzyme abolishes Ado-
mediated T-cell inhibition



The adenosine pathway Is Immunosuppressive
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The adenosine pathway can be controlled
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Next generation 10: 3 strategic key pillars to harness the potential of
Immunity

Immune Tumor Tumor
Checkpoints Targeting microenvironment
MONALIZUMAB NK CELL ENGAGERS ADENOSINE
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Co-expression of NKG2A and PD-1 in TILs

CD8* T cells

Spleen Tumor

André et al., Cell 2018



HLA-E expression in human solid tumors
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André et al., Cell 2018



Combination of monalizumab and durvalumab

 Tumor infiltrating NK and CD8* T cells expressing NKG2A and/or
PD-1 are present in several cancer types

* HLA-E Is expressed by tumor cells in the large majority of solid
tumors

* Blocking both NKG2A/HLA-E and PD-1/PD-L1 pathways can
enhance responses of NK and CD8* T cells

André et al., Cell 2018



Anti-NKG2A as a novel immune checkpoint inhibitor in cancer
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In vitro data support the rationale
for ongoing clinical trial
investigating the combination
monalizumab/durvalumab



Monalizumab potentiates cetuximab-induced ADCC

CAL27 (SCCHN)
cell CDo4/ Ty
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Cetuximab (Ctx): anti-EGFR
Monalizumab (Mona): anti-NKG2A



Phase Il clinical trial in recurrent or metastatic SCCHN

KEY RESULTS n (%) Cl Best change of tumor size from baseline
Complete Response (CR) 1 (2.5%) g ] " Foa e
Partial response (PR)* 10 (25%) ; 8__Iim, _— e
Stable disease 22 (55%) ‘5 : | - III'
Overall Response Rate (ORR) 27.5% [16.1-42.8] E ; | ¢ s o T
Median PFS 5.0 months [3.7-6.9] m PR | B e B eemeese e e | De
Median OS 10.3 months [7.3.-NR] |

Safety data:

- Good safety profile of the combination
- No potentiation of the cetuximab related AES by
monalizumab

Baseline (July 2017) Under trestment (February 2018
Target lesion = 41mm Target lesion= 0 mm
100% reduction in target lesion, no non-target lesions, no new lesions.

Cutoff data: Aug 31, 2018



IPH52 blocks CD39 in human CD39 preclinical mouse model
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We generated a human CD39 knock-in mice by
replacing the mouse CD39 by human CD39 protein
using a knock-out/knock-in (KI) molecular biology
strategy

In contrast to splenocytes from mouse CD39 KO
mice, splenocytes from human CD39 Kl mice are as
efficient as WT mice to hydrolyze exogeneous ATP

Murinized IPH52 (IPH52 with a mouse Fc silent IgG1
isotype) mouse treatment prevented ex vivo ATP
hydrolysis by human CD39 Kl cells (blue
histograms)

Similar results were obtained with spleen
dissociation supernatants suggesting that molPH52
was able to block both membrane associated and
soluble CD39 enzyme activity



Trifunctional NKCEs promoting ADCC are more efficient than bispecific mAbs
In vivo
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Trifunctional NKCEs promoting ADCC are more efficient than bispecific mAbs
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NKp46 expression is not downregulated in cancer
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Qa-1P expression blocks the anti-tumor efficac
of NK and CD8* T cells
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Co-expression of NKG2A and PD-1

A20 tumor-bearing BALB/c mice NK cells CD8* T cells
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The combined blockade of NKG2A and PD-1/PD-L1 promotes anti-
tumor iImmunity
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Combined blockade of NKG2A and PD-1/PD-L1 promotes anti-tumor immunity in
RMA Rae-1[3 tumor-bearing mice

I P
RMA Rae-1/ tumor-bearing C57BL/6 mice treated with anti-PD-L1 and anti-NKG2A mAbs
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Combined blockade of NKG2A and PD-1/PD-L1 promotes anti-tumor immunity in

RMA Rae-1[3 tumor-bearing mice

RMA Rae-1/ tumor-bearing C57BL/6 mice treated with anti-PD-L1 and anti-NKG2A mAbs
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Combined blockade of NKG2A and PD-1/PD-L1 promotes anti-tumor immunity in
RMA Rae-1[3 tumor-bearing mice

RMA Rae-1/ tumor-bearing C57BL/6 mice treated with anti-PD-L1 and anti-NKG2A mAbs
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NKG2A expression by TILs in humans
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Monalizumab unleashes human CD8* T cell function in vitro alone and with
durvalumab
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Monalizumab unleashes human NK cell function in vitro alone and
with durvalumab
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Trifunctional NKCEs promoting ADCC are more efficient than bispecific mAbs
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NKp46 NK cell engagers in oncology

Solid tumor model
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NKp46 NK cell engagers in oncology

Solid tumor model
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NKp46 NK cell engagers in oncology

Invasive tumor model
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