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Harnessing the immune system
to fight cancer
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The role of the immune system in tumourigenesis

Shifting from Tolerance to Immunity is a multifactorial process

e Objective of cancer Immunotherapy is to promote efficient
T-cell immunity by shifting from a tolerogenic TME to a pro-
inflammatory TME

e Overcoming Tolerance is:

— The pivotal step

— Most of the time, not achieved by acting on one factor/target
(e.g. moderate fraction of patients responding to ICTs (Immune
Checkpoint Therapies) around 30%)

e Shifting the TME to immunity is leading to strong therapeutic
efficacy as observed in patients who respond to ICTs or other
immunotherapies
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Immuno-Oncology (I0) drug development is a pillar
of cancer treatment

Cancer Immunotherapy is the fastest growing area within Oncology

e The number of active 10 drugs in develop-
ment has displayed a 91% increase
between 2018 and 2020

e T-cell targeted immuno-modulators is
remaining the top class of 10 agents under
development (66% of active CT)

e Nevertheless, agents targeting other cell
types (NK cells, macrophages, etc.) have
increased since 2018 even more than T-cell
directed agents

e From 2018 to 2020: 31 approvals by the
FDA for 10 drugs

e Cell therapy has shown the largest increase
from 2017 to 2020 as compared to other 1O
agents

Therapy type

T cell-targeted
immunomodulators

Other
immunomodulators

Cell therapies

Cancer vaccines

Oncolytic viruses

CD3-targeted
bispecific
antibodies
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.. evotec Evotec: a hub for Drug Discovery in a multi-therapeutic
modalities fashion

Immuno-Oncology agents are fitting within these different categories

Evotec Immuno-Oncology experts have experience in supporting
drug discovery of 10 agents for:

e Small molecules
e Antibodies

¢ Bispecific Antibodies

e ASO (Antisense oligonucleotide)

e Cell Therapy
)
e Cancer Vaccines 4%) \/0%

(74 T
¢ Biologic therapeutic J -%@, @
(e.g. therapeutic protein) 0 0
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The Evotec-Oncopole Collaboration:
Combining Medical and Research Excellence

Accelerated R&D in Oncology through our close working relationship

Oncopole is a highly recognized Uni-
versity hospital (~500M€ public funding)

e Combining medical and research
excellence (IUCT, CRCT) in Oncology

¢ Incubator for midsize pharmaceutical and
biotech companies

e Example of working together:

— Kazia (EVT801) supported by Evotec,
has started to enroll oncology patients
(Nov 2021) for a phase | at Oncopole

— Exploratory biomarkers evaluation are
performed by Evotec

-
= F—

ITAV
Zm

| PIERRE POTIER

S

"
._-_‘ . INSTITUT UNIVERSITAIRE

= = DU CANCER DE TOULDUSE
_-'j 1\"\ 3

7EFS)

ETABLISSEMEMT FRAN GRS DU SANG

q evotec

If__:- T '-r =

[

~eaaed N
J- 117y L7173

Campus Curie

Evotec ..

Bio-pharmaceutical
Industry

PAGE 4



\ |y

~ s
= ( ]

&

¥
47 persons within the Immuno-Oncology Therapeutic area Q

Significant and growing expertise overtime

Large panel of expertise & experience in various
fields of Immunology and Immuno-Oncology acquired
from initial training and/or past experience in aca-
demia or in pharmaceutical/biotechnology industry
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How we are supporting 10 agents Drug Discovery

Of mice and men: a drug discovery continuum including cancer patients samples

e In-depth immunology knowledge on various immune cell types and
targets with overall integration within the anti-tumour immune
response process

e Development of tailored in vitro functional immunological assays
with primary immune cells for agents evaluation

e In vivo preclinical mouse models to evaluate 10 agents as single
agents or as combination therapy with evaluation of therapeutic
efficacy and immuno-modulation

e Translational assays using samples from cancer patients

e Possibility of genetic editing of primary immune cells by CRISPR
technology

e Whole blood functional assays for on-target biomarker strategy
e Evaluation of immune-related toxicity with different animal models

The cancer immunity cycle

e Trafficking of
T cells to tumors

Infiltration of T cells
into tumors

Recognition of
cancer cells by T cells

PAGE 6 Source: Kim JM & Chen DS Annals of Oncology 2016
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Immuno-Oncology: in vitro & ex vivo focus

A cutting edge technology platform to make a deep dive in MoA

Functional in vitro Immunological assays

e Supporting small molecules, biologics and cell therapy programs

e T-cells (af & y0), Treg, NK cells, B-cells, Neutrophils, M1/M2, Dendritic Cells, MDSCs

¢ Proliferation, cytokines production, killing, tracking of surface markers, suppression assay

Visualising Immune cells “in action” at the contact of tumour cells
e Evaluation of IO products at the single-cell level monitoring Immunological Synapse
e Quantification of the data using Metamorph software

Filling the gap in drug discovery by accessing cancer patient samples

e Complex flow-cytometry based analyses on fresh human tumour resections

e Functional assays on the blood for target engagement validation, etc.

e Additional technologies for biomarkers identification: scRNAseq, proteomics, metabolomics, etc.
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Immuno-oncology: in vivo focus

Building together a tailored approach for your drug discovery project

PK Parameter

Intravenous Oral

Dose (mg/Kg)

1.83 £ 0.04 4.07 +0.02

Co/ Cemgx (ng/mL)

492 + 25 206 80

Tmez (h)

Vess (UKQ)

- 4
69+03 -

CL (mLU/min/Kg)

34603

Liver Blood Flow (%)

481205

AUCk: (ng hr/mL)

Bioavailability (%)

880+28 1248 + 380
- 64+02

CT26 colon carcinoma mouse model

CT26 cells

4T1 tumour

1
| MHCI

|

PK/PD and
toxicity studies

Therapeutic
efficacy
studies

PK parameters (C, .., AUC, ...) and PD readouts with biostatistical support on tumour-bearing mice

max?

e Compound blood exposure: bioanalysis (mass spectrometry, ELISA)

Determination of: type and severity of injury, MTD, NOAEL, dose-exposure relationship, etc.

Human xenograft models: s.c. & orthotopic models in humanized mice (BRGSF-his and huNOG)
Syngeneic tumour models: s.c. & orthotopic models in immunocompetent mice

General evaluation and Clinical pathology: clinical signs, body weight, food consumption,
hematology (RBC and WBC counts)

Tumour growth: digital caliper system, in vivo imaging (bioluminescence, fluorescence),
X-ray imaging, laser Doppler, quantitative image analysis

Analysis of the Tumour Micro-environment (TME): flow cytometry, IHC
Functional T-cells assay: IFN-y ELISpot, murine/human cell sorting

Broad range of sample analysis (blood, urine, organs and tumours): gene/mRNA/protein analysis,
histology/histopathology/IHC, mass spectrometry (DMPK and metabolite follow up), phosphoprotein
analysis (MSD & HTRF technology, western blot, ELISA), custom assay development
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.. evotec Evotec antibody discovery platforms to support
Immuno-Oncology discovery

Fully integrated solutions to develop novel Biologics for Cancer Immunotherapy

In Vivo Antibody Production In Vitro Antibody Production
Evolved for affinity Designed for diversity, humanness & developability
i C }\! E } A"OY . 1) @ = (Real) Training Sequences
. \ TheraDEUtlcs OAS set— QV(;L(;Q....-. VEIKR
~1M per chain QVQLVE ... VEIKR Discriminator

Generator

ReaI/Synthetlc

Generated
Sequences

Immunisation with target of interest, Human Antibody
followed by harvesting of splenocytes ? \_I7 %b
- WT-C-

Generate hybridoma Screening Human Generate phage In vitro Screening Human
and clonal selection mAb display library selection mAb
Hybridoma Technology Phage display: immune Antibody Libraries Humanoid Antibody Library (J.HALSM)2)
State-of-the-art hybridoma generation Phage display lab for the exploration of natural Large, diverse, manufacturable & developable
and high-throughput screening immune repertoires (or naive human library) discovery libraries with machine-learned biasing
Fully established hybridoma platform Established Phage Display platform Available
PAGE 9 1) https: //www.evotec.com/en/invest/news--announcements/p/evotec-partners-with-alloy-therapeutics-to-expand-its-antibody-discovery-platform-6010

2) Designing Feature-Controlled Humanoid Antibody Discovery Libraries Using Generative Adversarial Networks: https://www.biorxiv.org/content/10.1101/2020.04.12.024844v2



https://www.evotec.com/en/invest/news--announcements/p/evotec-partners-with-alloy-therapeutics-to-expand-its-antibody-discovery-platform-6010
https://www.biorxiv.org/content/10.1101/2020.04.12.024844v2

Agenda

Translational Immunological assays with cancer patient samples
Adaptive Immunity
Innate Immunity

Preclinical mouse models
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Flow Cytometry at Evotec

A Flow cytometry core facility with powerful instruments

Cell BD FACS Canto I BD Fortessa X20 Biorad ZE5 / BD Symphony - Intellicyt ique
Analysers 10 parameters (3 lasers) 20 parameters (4 lasers) 30 parameters (5 lasers) == g 30 parameters (5 lasers) 1 ';'_\ 13 parameters (3 lasers)
Plate sampler (96 & 384) Plate sampler (96 & 384) Plate sampler (96 & 384) ) Plate sampler (96 & 384) ! High-throughput flow
| and tube loader 4 cytometer
\r\ \l - i | | Plate sampler (96 & 384)
Toulouse
Toulouse and Hamburg Toulouse Toulouse (Delivered October 2020) Hamburg
Evotec cell Sorters Strong knowledge
in Immunology
BD FACS Melody autoMACS Pro separator e Human
9 parameters (3 lasers) Automated cell isolation
Cell sorter Magnetic cell separation ° Mouse
e Rat
Hamburg Toulouse and Hamburg . Surfac
Complex phenotypic e
- . . . lobulin
Other Cell Sorters available in the Toulouse hospital platform and functional analyses '
e FACSAria-Sorp (3 lasers) e FACSAria-Fusion (5 lasers) e FlowJo software _
o FACSAria-ll (3 lasers) e Diva software S

PAGE 11



.. evotec Flow cytometry analysis on blood
(healthy donors or cancer patients)

High quality and multi-parametric staining on whole blood or PBMCs

e Staining performed on PBMCs or whole blood Example of whole blood analysis

e Working directly on whole blood: optimal approach CD45* cells gating CD3 vs CD19 T cells CD8" T cells
for clinical immunomonitoring as it requires low volume
of blood

| Bzl -
':>} 1z H““"H-.,_
1

SSC-A
CD45RA

e Analysis of immune cell subsets within whole blood
functional assays

ILE

e Several flow cytometry panels have been set up cbs co4
(12-18 colors)

Myeloid cells CD4* T cells

s Ermiia I
o

e New flow cytometry panels can be developed from
scratch as needed for the project

SSC-A
CD45RA

CD16

e Possibility to collect and freeze plasma for additional
analysis (e.g. proteomics, etc.)

PAGE 12



.. evotec Access to fresh and pertinent samples of tumours & circulating
blood from patients

Flow cytometry analysis and single cell mRNA sequencing

Access to healthy tissue, Transport to Evotec Tissue dis- Living g e Flow
tumour resection & blood (<24h) sociation cells 2 cytometry
> > ch > e scRNAseq
ILI — 5 1 e 3D culture
ssC o etc.

—— Supernatants

v

Proteomics

Flow  croppooercas o s oo e Single T cells - Dividing o Well established protocols

.| Beells ] o B cells \
cyto- [~ s | g cell mMRNA & for analysis of cancer
metry i ®Emr—: =5 ! sequencing .o ... f e immune phenotypes in

. A—— 1 e N ok f t I
cos Blvos . " cpepEcyr Cosauass pa Ien S Samp es

Gated on CD19- CD3- cells Gated on CD11b* cells

‘ AP . e Possibility to study the

P S s : tumour secretome (by
— N, T i R ELISA, HTRF, proteomics)
CD11b BV comAre * ™ * Monocytes — Resting * Monocytes — Interferon Stimulated
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Flow cytometry analysis of patient freshly resected tumour

Flow cytometry analysis of immune cells in a human lung tumour

Gated on viable cells

SSC-A

CD19

Gated on CD45* cells

SSC-A
¥

v

CD3/CD19

Gated on CD3* cells

CD8

Gated on myeloid cells

Dendritic cells

1 gy “{ BDCA3* DC 4
ol |" g | 1 31,3
1 i — ! ()
= 3 g \Z/
g 8 - e g pDC
(& o q m . et : = m -4
. i 739°BDCA1*DC y
i .: ' ' 1;" I.:4'- :-E‘ I.:4J i
BDCA1 CD123
CD4* T cells CD8* T cells
oL ]
<
N~
o
a fa]
(&] S g
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.. evotec Access to fresh and pertinent samples of blood from patients with
hematological malignancies

Well-established workflow for blood samples and clinical associated data

Access to healthy & patient with Transport to Evotec —> Whole blood Starting material suitable for
hematological cancer blood (<24h) phenotypical & functional assays
11 e Flow cytometry (incl. whole blood staining)

- e Live cell imaging (Incucyte)
g — —+— Plasma » scRNAseq
e Cytokine dosage (MSD)
e Access to specific clinical data e Fresh blood * Metabolomics
e Follow-up of patients: in 2022 e Serology at day 1 post » Proteomics
e Access to thematic biobank sampling > PBMCs o ...
Sample quality High number

of tumour cells
(>50M/patient B-CLL)

(high viability)

SSC-A ——»

CD19 —»

CD5

B-CLL markers
staining on patient-
derived PBMCs by FACS

Whole blood
staining by FACS

v
o
O =
~
W
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2 Exscientia

.. evotec Target Engagement Biomarker assay developed
by Evotec and used during EXS21546 clinical trial

FACS-based functional T-cell assay done on whole blood

e Background: Develop a target engagement assay to demon-
strate that EXS21546 is mechanistically active at the right dose

p-target staining on CD8* T-cells for one healthy donor

e Experimental settings: Flow cytometry analysis
— Human whole blood

— Identify drug efficacy on ex vivo activated CD8* T-cells e e e
+ Activation + Activation

e Outcome: dose-dependent inhibition of activated CD8*
T-cells by drug validated in:

+ Ligand

A

— Blood from healthy subjects

— Blood from patients with high grade cancer + Activation

% of induced target phosphorylation

PAGE 16
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Evaluating target engagement on human whole blood
(biomarker for the clinic)

EXS21546, a non-CNS penetrant A, ,R-selective antagonist for anti-cancer immunotherapy

AACR 2021
Presentation #1731
(Extract)

EXS215446 demonstrates potent target engagement in lung cancer
patient blood samples

whole blood was collected by Respiratery Disease Department af Toulouse Cancer Hospital froem 4 patients with metastatic lung
adenacarcinoma af the time of progressicn after chemotherapy (n=3, naive from ICT treatment) ar after ICT (pembralizumakb)
freatments (n=1). Blood was pre-treated with EXS21546 for Th prior to stimulation with the adenasine receptor aigonist, NEC A,
Activation of adenasine signaling was measured by quantification of phosphorylated CREB [pCREB) in CD3+CD8+ T-cellsin the
flow cytometry,

EXS21544 target engagement in healthy EX521544 target engagementin cancer EXS21544 potency in healthy
donor whole blood samples patient whole blood samples donors and cancer patient
Patient 1 Fatient 2 samples
1504 500+ AN
s 3, T 3
E = % 2500 -.‘\‘ ) i sa00 1 .
& E S i3] E 4100 ",__ .
& ] L 2000 % E
2 : : . | . E
w -+ 2 [ 2 -+ -2 -] 2 =
o EN521548 lag uM EX521548 [og uM i
2 [ 8]
e w
Patlent 3 Patlert 4
B0 4090
log [C M = =
og [Compeund] p Lo } - {{_ 3 . -[1
H ?"{ 1 E T calculated
Human p-CREB EXS21546 i ‘ ﬂ 1 =8 |
u : el -
Number of donors 15 5o { i \ Healthy donors
ICT treated patients
Calculated ECsy 726 nit =T T H 7 BT T T 1 Mon-ICT treated patients
EXSX154E log uM EXSHEE
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Evaluating T-cell activation on human whole blood

Cumulated IC, values for one reference compound X

e Protocol

— 2-fold diluted human whole blood

— IL-2 released in supernatant

— Compound tested in a 8-point

Coated aCD3 Ab
Soluble aCD28 Ab
Duration: 24h

measured by MSD

semi-log dilution dose study

e Overall conclusion

Reproducible data across
multiple donors

IC5, values in the range of
geo. mean  2x geo. mean
for >92% of donors

Compound X
1=
_—
- (
% ...... . .......................................................................... . ..... . ........... .- ............ 2X GeO. mean
o 0149 _° _ ______._ (. @mm e o o ®
) 3 ° L o L ® Geo. mean
— P I I I I I I I .. . .’ .............. Q. .’ ........................................ 0.5X GeO. mean
0.01

riTririryryyryvrvyrrrirriyriyrvrvrrrrrriyrvueriueld
1011121314151617181920212223242526272829303132333435363738

Donors

-—
N -
) -
D e
O -
O) =
~ -
00 o=
© =
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Cytokines/chemokines evaluation in cancer patients samples

Exploratory immunomonitoring within a Phase 1b clinical trial

Objective: Evaluation of cytokine level V-PLEX Proinflammatory Panel 1

. H Kit
by MSD in human plasma samples AR
. . . . . Sector IFN-=y IL-2
from patients included in clinical trials L-10 L4
S600 IL-12p70 IL-6
IL-13 IL-8
IL-1p TNF-a
TNF-o IFN-y IL-2 IL-6
’_E‘ 10 * = — 1000- *ekk ’—E\ 1+ * ’_E 10 . __ns
\g g %’3 ® o g u = \8_.’ ]
e £ 1004 il =t Seo Lﬁ' =
S S ® 4 H s s o EE [ .2 °° [ :
‘g 1 ‘ﬁl. Hlp -g 10- __I__ : ‘E 0.1 PY0) -E 14 ... -
"qé; . u £ e%s® *qc'; ;C.; " ... . .
3 8 14 o.o o 3 e ] : n
[ c = c
o o i o o =
© 0.1 T T o 0.1 T T © 0.01 T T © 0.1 T T
Week 1 Week 6 Week1 Week 6 Week 1 Week 6 Week 1 Week 6

PAGE 19 Data from this work were included in Montfort A et al. Clinical Cancer Research 2020
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.. evotec
Biomarkers identification in freshly isolated patients’ samples

Identification of biomarker(s) associated to a tumour phenotype

Analysis of blood and tumour samples coming from the same patient 3
e Characterisation of the circulating immune cells and of the Tumour Micro g‘:h

Environment by flow cytometry ()}

Patients with tumors
e |dentification of the proteins of the plasma and secreted by the tumours (lung and digestive)
) : : o

(secreted in the medium of collection of the tumour) from these samples yu -

e Analysis and comparison of the flow cytometry and proteomic data to Blood sample Tumor sampling

identify circulating biomarker(s) produced by the tumours and correlate
them to the TME phenotype

Flow cytometry
analysis Collection of the

medium of transport

15! secretome

. . ~ 20hrs (4°C)
Proteomic analysis Proteomic analysis
of the plasma

PAGE 20



3 o ~ INSTITUT UNIVERSITAIRE
= DU CANCER DE TOULOUSE

Pathway investigation in human frozen tumours

Analysis of targets/pathways

-~
Fresh or =—| Medical data associated
frozen human =
——=, tothe sample
tumour sample g2
v ' v +

Metabolite Total RNA Proteome Western IHC
quantification sequencing analysis blot analysis ISH
(200 mgq) (50 mq) (50 mg) (50 mg) (slides)

v

Characterisation of cancer immunosuppressive pathways correlated with the medical history of the patient

e Objective: Evaluate target/pathway markers to establish correlations and validate biomarkers

e Requirement: Prospective collection of larger tumour amounts (500mg) from specific cancers

PAGE 21



.. evotec Circulating biomarkers to predict outcome

of patients treated with ICT for lung cancer

o ~ INSTITUT UNIVERSITAIRE
= DU CAMCER DE TOULOUSE

A case study in collaboration with Oncopole, CRCT and Evotec

IMMUNOPREDICT
Trial-NCT02827344"

¢ Clinical database, genetic profile
and patient outcome in a fully
annotated prospective cohort of
NSCLC patients

¢ Blood sampling during treatment

(dose 1/2/4)

— Quantification of circulating
MDSC/ circulating tumour Cells/
circulating CD33*/PD-1* were
performed at the university

e Primary tumour/biopsy resection

— Gene signature Immuno-onco
(Nanostring technology)

— Histology H&E and PDL-1
labelling

NSCLC patients eligible for immune-checkpoint therapies

ICT Dose1 —
Dose 2 —
Dose 4 —

— Read-out 1
— Read-out 2
— Read-out 3

A

Patient classification for response

182 patients were integrated into

y

to immune-checkpoint therapies

Immunopredict prospective study

PAGE 22 1) IMMUNOPREDICT trial NCT02827344 — Pr. J. Maziéres, Dr A. Pradines, Dr N. Guibert, Dr M. Delaunay, Pr G. Favre

ICT: Immune Checkpoint Therapy
Marvel and Gabrilovich, J clin invest 2015
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Biomarker of activity — circulating immune cells ﬁf”ZQ

Quantification of m-MDSC on patients with lung cancer treated with ICTV

3
£
L 4
=
25
1.00

Qg : : | m-MDSC >3.71%
\1;!‘\' o = = T | HR 1.83 [1.07;3.14] p=0.0242 Progression free
90— — D . 5 survival as function
Tt ot Fou J - Z. of %m-MDSC
" % BN L
'Q '*\.—-__u A ’ L ; §§7 '\_\—\_
) \l ) ' : P<0.0001 1 — %m-MDSC<=3.71%
‘Q .;@;'—" Argiopenais Patients (n=70)  Healthy donor (n=20) §, — %m-MDSC>3.71%
! 3.96% 2.04% o 3 6 9 12 15 18 21 24 21 %0
ki (0.08-24.18)  (0.33-4.29) Months
Analysis of three sub-population of MDSC in 70 patients & 20 healthy donors Patients with medium/high progression: visit @ 2 months
o Early stage: e-MDSC ) ]
— LIN-/CD14-/CD15/HLADR/CD33* Progression No progression
e Monocytic: m-MDSC
— HLADR®w/CD14*/CD11b* % m-MDSC 5.74 3.45 0=0.0215
e Polymorphonuclear: PMN-MDSC n= median (Range) 68%>5.74% ' '

— HLADR"%/CD14-/CD15*/CD11b*

¢ Higher level of m-MDSC in patients decrease Progression Free Survival
o Patients with medium/high progression @ 2 months have a strong level of m-MDSC
e Progressor patients with m-MDSC > 5.71% is the population of interest for EVT801

PAGE 23 1) IMMUNOPREDICT trial NCT02827344 — Pr. J. Maziéres, Dr A. Pradines, Dr N. Guibert, Dr M. Delaunay, Pr G. Favre
Marvel and Gabrilovich, J clin invest 2015
MDSC: Myeloid Derived Suppressor Cell



Agenda

Translational Immunological assays with cancer patient samples
Adaptive Immunity
Innate Immunity

Preclinical mouse models
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Evaluation of Imnmunotherapies at the single immune cell level

Visualisation of the human T-cell/APC interaction by confocal microscopy

The Immunological Synapse (IS): a specialised interaction between T-cells & APC

(Antigen Presenting Cells) or T-cells and tumour cells

¢ Quantification of the morphological data with the Metamorph software and associated
statistical analysis

o Evaluation of compounds/Ab in the |10 area modulating activation of T-cells when interacting
with either APC or tumour cells

Pharmacological blockade of the PKC( pathway in T-cell activation CTL-mediated killing of tumour cells
*xx T tcell Target cell
Bertrand’ F. D E -_— Bertrand F. et al. Target cell (fl—rt%?oucli?w Perforin
Esquerré M. et al. PNAS 2013 o-tubulin  Perforin DIC

=3
i

J Immunol 2010

- PKCC-PS

distance between T cell
IFNy and IS (um)
I

TSST-1 pulsed

TSST-1 +
PKC(-PS

&

+PKCC-PS

5 pm
—
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Evaluation of Imnmunotherapies at the single immune cell level

Case study: T-cells interaction with tumour cells at the single-cell level

e Co-culture of T-cells with different cancer cell lines - analysis of early )
immunological synapse formation after conjugation with tumour cells &

— Images were acquired with a confocal spinning disk microscope, oil immersion
objective 100X

— Settings (Laser power, camera gain) were perform for optimal noise/signal ratio
without saturation

Actin

P-Tyr Actin

— Acquisition of 30 conjugates per
condition for each donor

Muclei
-

e |S stability and IS productivity with
quantification of the data using
Metamorph software (Linescan function)

Merge

Irftesity
W

THet (SR 1 ML THF Bars ELL
o 2

Merge/phase
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Combining confocal imaging and flow cytometry for in-depth

analysis of the Immunological synapse

Evaluation of Immune Cell Engagers with T-cells and NK cells

Confocal
imaging

FACS

IS stability
(actin) and
productivity

(p-Tyr)

IS stability %
of T cells in
conjugate

Actin

Merge/DRAQS/phase

IS lytic
function

Tumour cells

IS productivity
P-Tyr staining
in CD8* T cells

Perforin

Normalized to mode

CTVILytic granules

Tumour cells

[=]=]

0.001ug/mL

10pg/mL
Isotype

PAGE 27

Note: IS (Immunological Synapse)
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Isolation of immune cell populations in mouse models

Cell sorting of immune cell populations for functional assays

Protocol

Human blood

i,

=

Murine spleen

Density
centrifugation
(Lymphoprep™)

Magnetic cell
separation

| &

Purity assessment of
the isolated immune
cell populations

(flow cytometry) l

cell sorting cell sorting

oo
[a]
Uw‘w &
ol TRESLA| e e 93,
CD4

Isolation of
highly pure
immune cell
populations
allows

ex vivo or
in vivo
functional
evaluation
of the
sorted cells

CD3* T-cell sorting on hPBMC

Before After
cell sorting cell sorting
10.8 99.3

APC (CD90.2)

cell sorting on naive mice

Before
cell sorting

After
cell sorting

— -FSCA

CD4* T-cell sorting on hPBMC

Before After
cell sorting cell sorting
m 5 al a2
[ 0010 0070
O 4 4
99.6
- ' » CD4
T effector (CD4* CD25")
cell sorting on naive mice
Before After
cell sorting cell sorting
Q ].4 % | e
X |
O ]
w
<185 92
E @j : ] E:r
» CD25

CD8* T-cell sorting on hPBMC

CD8

Before
cell sorting

After

cell sorting

86.3 o

115

T regulator (CD4* CD25%)
cell sorting on naive mice

—» Foxp3

Before After
cell sorting cell sorting
e 6.46 | - 87.4
E‘
S LI B I
» CD25
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Monitoring of antigen-specific T-cells responses

IFN-y ELISpot for detection of low-level T-cells responses

Principle These data Example: CT26 tumour-specific CD8* T-cell responses in aPD-1 mAb-treated mice (study end point: D21)
_ , indicate a ) _ ,
The enzyme-linked immunospot relationshi Representative Splenocytes + AH1 peptide AH1 peptide
(ELISpot) is a sensitive technique for P ELispot images: w/o stimulation CT26T2 (10:1) Tug/ml
the detection of cytokine-producing between AH1= : T e i E i i
cells at the single cell level. This assay tumour immunodominant Ty
permits the direct enumeration of low- size & the antigen of o
frequency antigen-specific T-cells. level of the CT26 cells :
Coated IFN-y Ab e R
— specific
YYYvy Y. .. ] CD8* T-cell
— . = e membrane response IFN-y ELISpot results/ 7
a4 & A+—Antigen (Ag) tumour volume correlation: & o
; o Ag specific T cells BE ol
— o E
\Q_{@ Qj@:— Secreted IFN-y Eagh C.Iqt represents <3
L hane e E an individual mouse S a0
SFC: Spot Forming Cells [ e
Precipitates 2.
enzyme substrat g5 ™" .
which form a spot 0
% 1004 -
Detection: . . ]
enzyme-linked no 500 10002000 3000 4000

2ry Ab Tumour volume (mm°)
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.. evotec Monitoring early activation/signaling events in T-cells interacting
with APC or tumour cells

Case study: following y6T-cells activation by monitoring Ca2* fluxes

Discrimination of T cells Discrimination of T cells Calcium flux in real ime in

e Possibility to evaluate the potency of immune cell engagers to
trigger activation of T-cell or NK cells by measuring Ca?* fluxes by and APC conjugated vith APC and slone conjugated and unconjugated T-cels
flow cytometry - e e

e Products could be evaluated on two different features

— Intensity of Ca2* fluxes: MFI of fluo-4 probe will reflect the
level of activation/intracellular signaling triggered by the
engager compound

— Percentage of immune cells fluxing Ca?* will reflect the ability of
each product to form productive Immune cell / target cell
conjugates Positive control

= ] 0 0
Fluod - > CMTMR

Fc receptor

=
ll.l.r.u
r

\_\_‘_
L A I [

¢ Highlights from the experimental design y

— CMTMR* APCltarget (e.g. THP-1 cell lines) loaded or not with anti-
CD3 mADb or anti-TCRyd mAb or their respective isotype control

— Conjugates formation by short centrifugation
— After 10 min of conjugation at 37°C, FACS acquisition

=]

q 3 APC
flucd CMTMR*

. = ]
-’_Jllmljlr::JJ:?J
e .
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Killing assay to evaluate IO compounds

Evaluation of immune cell-mediated killing of tumour cells

¢ Killing assays with primary human immune

cells and tumour cells as target cells are PG receptor

already setup with R [=>:_ ]
— Antibody-pulsed target cells to redirect the 1R 7 =
killing toward these targets P o E
— Antigen-specific CD8* T-cell killing (similar cytotoXic  cmrmiRe |
approach than for recall assays with the CEF immune cells
peptides mixture)
) . Discrimination of Dead APC 801 o THP1 + isotype
e Principle of the assay APCand T cells

g0 -+ THP1 +anti-CD3

THF D3 1:2-B2 o e HE1 3b-A3

— Use of a cell line loaded with anti-CD3 mAb
(here THP-1 cell line)

— Co-culture with killer cells at different T/E ratio

404

% of dead APC

- |=* % of dead cells 204

04

— Staining with a viability dye to evaluate the
percentage of dead target cells

TEratio & S

PAGE 31 Note: TME (Tumour MicroEnvironment)
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Killing assay to evaluate IO compounds

Case study: Ab potency measured with killing assay and CD107a exposure

Several therapeutic antibodies were evaluate in a dose dependent fashion in their ability to boost the T-cell mediated killing of target
cells with two different approaches:

e Killing of target cell

S

e CD107a exposure on T-cells
- Both readouts were analysed by flow cytometry

Killing assay: evaluation of % dead target cells

100 -

804

60 -

40 <

20 -

% of dead target cells

RERARER

-

0.00010.,0017 0.01 01 1 10 100 1000

[mAD] pg/mi

Ab to
evaluate

Positive

control mAb

Isotype
control mAb

% of CD107a exposure

% of CD107a exposure on T-cells

100 -

[mAb] pg/mli

—e—

Ab to
evaluate

-
- Positive
controls

Isotype
control mAb
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Targeting adenosine iImmunosuppression

In vitro evaluation of compound antagonist of the A,,R on primary human T-cells

IL-2 production (pg/ml)

4000

3000

2000

1000

0

% "{..a J

% of inhibition
(IL-2 production)

Almmunosuppression
# Tumor growth and

S

Basal effect of CADO on IL-2 production by T-cells

—

Results obtained for 16 tested donors indicate good & robust level of CADO-
mediated inhibition, CADO is a stabilized form of Adenosine

AI*NK{

-
o
o

801

601

404

201

0

urified human

1

IL-2 production (relative %)

+CD3/CD28 stimulation +/-
compounds in dose response

250

200 1

150

100

50

0-

0.00001 o0.0001 0.001

Coumpounds [pM]

Recovery of IL-2 production by T-cells

Measurement of IL-2 production
by ELISA in culture supernatant

Recovery with a reference compound (Preladenant) on 8 donors

+ CADO
(for each

donor)
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Evaluating bispecific antibodies — T-cell engagers

Enabling CD8-mediated killing of tumour cells using bispecifics

¢ Bispecific antibodies are redirecting CD8* T-cells towards tumour cells
expressing the target antigen and inducing activation of the CTL which
results in tumour cell killing

Several type of assays can be used to evaluate the potency of bispecific
antibodies:
— CD8-mediated killing of tumour cells
= Killing assay, GranToxiLux® assay
= Upregulation of CD107a on CD8* T-cells
— T-cell activation features
= Cytokines production
= Activation markers
= Percentages of T-cells: tumour cells conjugates
= jcCa?* fluxes in T-cells
— Visualizing bispecific Abs effect at the Immunological Synapse level
= Quantification of the data & signaling pathways

T-cell activation
with bispecific
Abs

Actin

% of T cells in conjugates

&,
=

e
=

[
=

=

e

10%

0@ 8 ¥—

I I I
104 108 107 10

Merge/DRAQS/phase

Leg [bispecific Ab] ng/mi

PAGE 34 Note: IS (Immunological Synapse), CTL (Cytotoxic T Lymphocytes)
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CD4"* regulatory T-cells biology

Inducing and assessing Treg

Treg suppression assay

e Possibility to measure proliferation and cytokines production
e Suppressive potential of Treg can be measured with different Treg: Teff ratio

Al Teneed plas
Anh CLESLZY Eeads

+i- Trag
_----u-u-;) * Inuuiision brre

Compaund ceallatcn:

7

oD

Mag e ssahsn e Prabferation dye- akel e FCmtnrinulive ol 1050
hiimian rafss SO20 Moo ST azla

L0 T sells .

tram SEMC L

© Treg
\ﬂJ + Treg

+/- compounds

Callaadiveg el
AUFI THUE Narss LT
o025 SOz Trag

hlks

26.1

—> Proliferation dye

Induction of Treg in vitro

e Use of Treg polarising conditions to
convert CD4* T-cells to FoxP3* Treg

e Use of these cells in functional
in vitro assays

Activated +
Treg polarizing
conditions

LI a0t

Tiegs

1"a [TFH]

Monitoring Treg at the
single-cell level

¢ Analyzing Immunological
Synapses of Treg and Teff
interacting with a same DC

- Treg + Treg
DC DC
IFN-y IFN-y

Treg

Esquerre M. et al. PNAS 2008
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Antigen recall assay with human PBMCs

Recalling Ag-specific memory T-cells for assessing IO agents

Objective: develop functional assays with antigen-specific human T-cells for evaluating 10 agents such as immune checkpoint inhibitors
(possibility to prepare and work with frozen PBMCs)

CEF peptides re-stimulation

+ 10 agents e Measurement of IFN-y or other cytokines in culture supernatants
. - . e Evaluation of activation markers by flow cytometry
=
vV V¥ payo Day5 Day6, 7 or 8
Total FEMCs hPBMC donors hPBMC donors IFN-y evaluation

IFN-y evaluation at day 6 before rechallenge Fold response 48h post-rechallenge

Summary of peptides contained in GEFX Ultra SuperStim Pool Post 5 days CEF stimulation - before rechallenge 120007 ° —~ 4

- c
Saiiren ¥l paglides 10000 %
Qostricium tekan g g §gjigg I;é:ells >
Cowamekonius B4 8 O3 77.85000 T celis 8000-= © 37 I
Infhserca & wirus 16 ’ = 5000 1 a i

[ 12.57500 Other cells £ [ ]
Helicabister o = >
Human adenpyrgs 5 1 2 4000 - E
Humran herpesvirus 1 [ : = 27
Human herpeswirus 2 1 zl 3000 - [
Human hergesvirus 3 5 w b
Human herpesirus 4 34 2000 2 1
Human harparirus § 19 @
Huran hempessirne b 1 =
1000 wcerernereneercenceeeBygeercertanaaiiiiiinines
Hurran papilomneqings 5 %
K pabyumayine g e e . w
P 1000pg/ml is a significant level of IFN-y production 0 T 0 T —T
Rudl TR ; Day 6 Compound 1 Nivolumab
ool wirus H H 1 1

S : with an Ag-specific stimulation of T-lymphocytes
WACL I s Bl One color per donor Fold response= [IFN-y pg/milcer + antivoay / IFN-¥ P/MIlcer aione

PAGE 36 Note: CEFX peptides pool is ordered to JPT Peptides Technologies
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Fireplex technology for multiplexed cytokines detection

Quantitative measurement of human analytes in cell culture supernatants

FirePlex technology

1 Dispense particles + capture Abs and add the cell Supernatant

Loy |+ Y

2 Add detection solution (imaging dye)
Detection Ab +imaging Dye

¥ L

. Capture Ab on barcoded particle
3 Image particles on High-content Imager (Operetta)

4 Barcoding conversion and output data generation

250 -

200 -

150 =

Analyte

Granzyme B

IFN-gamma

IL-1 beta

IL-10

IL-2

IL-6

MIP1b

TNFa g

(1 2) 100
1500~
1000+

cxcL10 =

(1:2) 500

TNF-alpha

Log[ConcluM
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.. evotec Evaluating synergy between two 10 agents

with primary human T-cells

Using functional in vitro assay for defining optimal synergy among targets

o Step 1: Start evaluating single agents in a dose response to calculate the
ECs, for each product (based on IFN-y secretion)

— Possibility to evaluate 8 concentrations to define the range of the ECy, for
each product

— Confirm the range of the EC5, on 2 donors

— Readouts
= |[FN-y secretion by HTRF in a kinetic fashion
* Phenotyping by flow cytometry on surface activation markers

o Step 2: Use of Combenefit software to evaluate the synergy between both
targets in a functional immunological assay:
— 5 concentrations for each agent around the EC;, value of each single agent
— Synergy evaluated on IFN-y production at the selected day

Evotec case study: using primary T-cells, evaluation of the
synergy between two |0 agents (small molecule and Ab)

S agent 1

om0

I Apgent?2 =

.

Agent1 * ™  Agent2

% Change

Abs EE5u=ﬂ.459p M
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Short-term allogeneic MLR

MLR co-culturing T-cells and Dendritic Cells to evaluate IO compounds

e Performing MLR with allogeneic DCs: T-cells co-culture in a 384w plates format
e Possibility to cryobank T-cells and DCs prior running the assay

CFSE
staining

CD3* T cells
thawing

thawing

Co-culture moDC
+ CD3* T cells

4 (IL-2) and 6
(IFN-y) days
+/- cmpd

Read outs:

IL-2 and IFN~y
secretion
production

by HTRF +
viability by FACS

IL-2 pg/ml

8000

6000

4000+

2000+

15000

T cell + moDCs

T-cells + moDCs
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Short-term allogeneic MLR

Cytokine release: Pool of 4 MLR

IL-2 IFN-y
IL-2 secretion — Day 6 IL-2 secretion — Day 6 IFN-y secretion — Day 6 IFN-y secretion — Day 6
Pool of 4 MLR Pool of 4 MLR Pool of 4 MLR Pool of 4 MLR

&
|

BOG0 - B 10000+

g : 3
__ 6000+ 5 6- . Boond E \
= w > E m
5 % 6000
2 4000 -[ g 4 _‘_[ 4} % | i
; T 1. £ T
l e -
2000 o 24 20004 I - o |
_T_ oe % - J.? et 4 ¥5 E - }fﬁﬁ
0 Lo aleol® . e * 0l oL — * ol
o & ° & S » £ N “
R & 5 & R & & S 5 & & Gl {t}a‘?& &
Fold change Fold change

7nM | 70nM
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B-cells functionality

Expertise to decipher the impact of IO agents on B-lymphocytes

B @
o =3

% proliferating cells

N
o

+ campounds

B cell
Proliferation

B cell
activation

B cells differ-
entiation

Ig isotype
class
switching

Source: http://biosiva.50webs.org/plasmacell.htm

Proliferation induced with TLRs ligands (CpG, Gardiquimod), CD40L or BCR stimulation with
F o) @nti-IgM
Proliferation readout: CFSE dilution by cytometry

Polyclonal B cells activation independent of BCR activation: TLRs stimulation (CpG, Gardiquimod)
and CD40L

BCR-dependent B cells activation: F ,,, anti-lgM stimulation

Flow cytometry for early activation markers (CD69, CD86) or late activation markers (TACI, CD25)

B cells differentiation into plasmablast/plasma cells
Flow cytometry for CD38/CD19
Cytokine release (IL-6, IL-10, TNF-a)

B cell class switch recombination assessment IgM to IgG/IgE (ELISA and flow cytometry)



http://biosiva.50webs.org/plasmacell.htm

Agenda

Translational Immunological assays with cancer patient samples
Adaptive Immunity
Innate Immunity

Preclinical mouse models
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Deciphering NK cells biology

Functional & phenotypical characterisation of blood-derived NK cells

Cytotoxic assay:

NK cells post isolation

N
o ® O
. 2.9

% of dead tumor cells
N
o

N
.3

1 ) ) ) ) )
10:1 5.1 251 1:1 0.5:1 0:0
NK:tumor cells ratio

% of CD107a* NKcells

versus post-expansion

N
o ® O
L. 2.7

% of dead tumor cells
N
o

N
.3

T T T T T T
10:1 511 251 1:1 051 0:0
- NK cells day-1 post-isolation (n=6 donors) .
= NK cells post-expansion (day 15)(n=4 donors) NK:tumor cells ratio

~+ Thawed NK cells post-expansion (day 15)(n=4 donors)

CD107a exposure on NK cell surface
80-

*

r

60-

40-

Phenotyping activatory / inhibitory receptors balance

using flow cytometry: post isolation versus post-expansion

CD56bright

CD56dim

Post-Isolation

&
S

S Vo ooé,\

Inhibitory Receptor| Activatory Receptor

N 6“’0@@ & N &

o’\

CD56bright

CD56dim

Expanded

Inhibitory Receptor

Activatory Receptor

80

60

40

20

(0]
o

[o)]
o
s|192 aAnIsod JayJew Jo 9,

B
o
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.. evotec NK cells lytic granules polarisation at the Immunological synapse
(IS) with tumour cells

High-throughput confocal imager (Operetta)

Evaluation of lytic granules (Perforin*) polarisation based on their mean distance to the IS using the Operetta (high-content confocal imaging system)

Targets (CMTMR) Natural Killers (CTV) Lytic granules (Perforin)
Gcz'grforin

Distance (um) between IS and
lytic granules (mean/NK cell)

MK
Target

Threzhald
3um

IS and Lytic
@

Lytic granules identification
In Green channel (Perforin)

2

Interacting NK identification
Distance NK-target = 0
NK in interaction vs NK alone

Target cell killing efficiency:
% of apoptotic cells after 4h of co-culture
K562: 50%; Thp1: 10%

e Lytic granules polarisation monitoring by Operetta is consistent with target cell killing efficiency (PoC using 1 sensitive K562 vs 1resistant THP-1 line)
¢ High-throughput quantitative imaging with automated collection (384w plate) providing statistically robust analysis compatible with EC;, evaluation
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ADCC assay to evaluate killing of tumour cells

Enhancing NK-cell mediated killing with therapeutic mAb

* Evaluation of antibodies _m their ablhty ADCC assay with NK cells and 2 FDA-approved mAb (Rituximab and Elotuzumab)
to bOOSt the NK-Ce" medlated ADCC in the liquid tumours space

using FACS-based killing assay

-2 MM1R pulsed-higG1

-

(=]

(=]
|

2 *- Raj 9 100-
e Principle of the assay 8 s0d . Rai-puised 3 = MMIR pulsed-Elotuzumab
3 with Rituximab w807
— TAA* Tumour cells were pre-loaded D - e .0
- o © =1
with TAA-targeting mAb hat 40 2
. © 7 -c 40_.
— Blood-derived NK cells were S 20 _§
conjugated to mAb-pulsed tumour cells 2 w 207
at different Effector:Target (E:T) ratio e - - - - - L 0¥
1 c 0 c oM N q;\ q;\ q;\ '\’t\ ‘L\ N N N N N N
— Staining with a viability dye to evaluate © Q,{» SN A NS A L
the percentage of dead target cells °
ADCC assay using Rituximab ADCC assay using Elotuzumab
(anti-CD20, FDA-approved mAb): (anti-CS1, FDA-approved mAb, BMS):
CD20* Raji Lymphoma Cells CS1* MM.1R Multiple Myeloma Cells

PAGE 45 Note: TAA (Tumour Associated Antigen)



Evaluation of biologics on DCs biology

Functional assay on primary human DCs to evaluate compounds (384w)

- Immature Mature
=8 moDCs moDCs
cD14+ [5d(+) 14 and GM-CSF [22h —(+) LPS (+I-) cpds
Selection m o -
ACtWatl?n markers PD-L1 CD80 CD86 Cell viability by flow cytometry  IL-8 Production by HTRF
expression by flow - — om0
Cytometry . jf" iy L o g | . i I (] 8000 }
CD4oL from ¢, J—-}—}— g, AL 1 g™ . 2w
EnZO Llfe 5 — .-' s ) ﬁ - - E ? 20 3 4000
Science = i/ ® woe = e o o]
AT ___,.-"'i_._.-'./
L} =----—-—-m ---:—-—- — 1-1D—-—- ---1-5 o E1 ‘i 1:] HIII ’ 0.1 1 1’0 100 011 ; 1’0 1(’)0
[E040L] N [T ] i [CD40LInM [CD40L] nM
EaL S0 AN 100 80007
i
= iy -'_E_-—g’ .:ummn. . 3 T - i 2 1 ' i ’ ; HMM-
Anti-CD40  : fd . 4 1 E, "
mAb 3 2 ;-z . g‘“mi T . — | g e :
________:'__ _____.-i'-_‘l_ . 2000 4 \o | 2000 ﬁ
o 1 i T 1 it 0 & 01 1 1 1% R : 10 100 o e
[Banchmark] [Serchmera) ri IEanehmarnk] i - o ! * e
i ! [Benchmark] nM [Benchmark] nM
— Donor1 — Donor 2
PAGE 46 Note: TME (Tumour MicroEnvironment)
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Regulatory functions of in vitro differentiated MDSCs

MDSC Phenotype and inhibition of proliferation effect

Cell phenotype analysed
by flow cytometry

Gated on
HLA-DR- CD11b* CD33*

§ =l
a"
4

MDSC Inhibit
T-cell prolifer-
ation after 72h
co-culture

100

2}
o

o
T

40

Proliferation %

20

Ratio 1:10
mmm  Ratio 1:5

_| === Ratio 1:1

+ + + + +
+ - + - +
_ Medium A Medium B

MDSC Inhibit
IFN-y produc-
tion in the
supernatant
after 72h
co-culture

IFN-y (pg/ml)

40000
30000
20000

10000—i

3000 -
2000
1000

Ratio 1:10
B Ratio 1:5
Hl Ratio 1:1

- +
- Medium A

[ i T“
Ba : tdm :
+ + +

- +

Medium B

¢ A differentiation culture method was set up in 2 different mediums allowing to obtain in the culture the 2 MDSC sub-
populations: granulocytics (PMN) (HLA-DR-CD11b*CD33*CD15*CD14") and Monocytics (M) (HLA-DR-
CD11b*CD33*CD15-CD14*) MDSCs
e Co-culture of the global differentiated cells with allogeneic T cells induced a dose dependent inhibition of T-cell
proliferation and function measured by reduced IFN-y production in the supernatant
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Differentiation of primary macrophages

Effect of compounds on M1 or M2 macrophages differentiated from CD14* cells

Possibility to evaluate compounds (small molecules or biologics)

o Effect on the differentiation process: either the M1 or M2
e Effect on reversion from M2 to M1 for cancer immunotherapy
e Effect on reversion from M1 to M2 for auto-immune diseases and inflammation

M1 dlﬂerentlatlnn in E-well plate, 6 days wlthcut treatment

JI o
%ﬁ:

| | salaction

J__u

1I.I"lniil:liltj' CD'H — CD1G) —e CD206

—— CDa — CDEG =+ HLA-DR

AAL o

f |'| 014 calls Eﬂ&}jﬁl

G-wells or 96-wells
plate

+hGM-CEE

mli-GEF

Com

pounds treatment:

‘Walidated with ICT (e.g.

SIT

Yop
ECTA
call detachment

atezolizumalb)
g TMFuwm, IL-E
2dh ar 4R by HTRF
o

24h or 48h

EDOTA
cell detazhmant

FACS phenatyping after EDTA eall detachment

e As described, M1 macrophages express CD14 and CD80 markers and M2 macrophages express CD14 and CD163 markers

e CD206 marker is not discriminant for M1 or M2 characterization

=

tLPS

ILFS

THFa, IL-6
by HTRF

IL-10
by HTRF

i ﬁ;\.'"
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Differentiation of primary macrophages

Effect of compounds on M1 and M2 macrophages differentiation from CD14* cells

1001 m w1 20007 & :*
Study design P . . s PP
8 6o %,
g 401 = L y [} : : :%1000-
M1 differentiation = 0l ﬁ llﬂ fﬂ: ﬁ _ s0y ﬁiﬂ rgj &
n éAF = I‘“-‘ﬁ
8 days " Vehicle Iso 1 Cpd 1 Iso 2 Cpd 2 Vehicle |sc'>‘:EA Cp':?a lsc';r:_ﬁiA Cpd 2
- rhGM-CSF +/-cpds [ B . 0007w s A
=1 _ M2 differentiation i . T 2000
CD14+ 1 - 2o Ll b . -
Selection 6 days ol S | il = 1000-
rhM-CSF +/- cpds e ° - - "
0 ! - ! sl ! 0-
Vehicle Iso 1 Cpd 1 Iso 2 Cpd 2
30 - 5000+
Compound addition during monocytes differenti- " oo+ e g
. . . 3 201 E
ation induces a skewing of M2 macrophage toward 5 2 Yo g
an M1 phenotype (decrease of CD163 expression S I . £ .
and IL-10 production) o e M
Vehlicle Iscl> 1 Cpld 1 Vehicle Iso 1 de1 Iso 2 Cpd 2
PAGE 49 Bar graph represents the percentage of expressing population among live cells

Pool of 6 donors — 3 independent studies_ Compounds used at 7onM

Statistics: Two-way Anova Dunnett's multiple comparison test *p<0.05, ** p<0.005 ***p<0.0005, ****P<0.0001
y p p p p p
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Adaptive Immunity
Innate Immunity
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Syngeneic tumour mouse models

Preclinical models with a functionally intact immune system (immunocompetent mice)

Advantages
of syngeneic

models

Orthotopic and
subcutaneous

models

¢ Integrity of the tumour microenvironment: immune populations, stroma/fibroblasts (orthotopic implantation)
e Responses to standard of care therapy and ICTs (aPD-1, aCTLA4 and aPD-L1 available for combination studies)
¢ Reduced cost of the mice and Rapid expansion of tumour cell lines (suitable when large group numbers is required)

Cancer

Colorectal

Colorectal

Breast

Pulmonary
Melanoma

Renal cell carcinoma

Pancreatic adenocarcinoma

Hepatoma
Fibrosarcoma
Lymphoma
Ovarian

Cell

CT26
MC38
4T1

LL2

B16
Renca
Panc02
BNL-R3
MCA205
EG7-OVA
ID8

Inoculation site

s.c., colon (spleen for liver metastasis)

S.C.

s.c. (mammary fat pad)

s.c. and lung (transpleural implantation)
s.c. and skin (intradermal; id)

renal subcapsule

pancreas
S.C.

S.C.

S.C

S.C.

Treatment with ICTS

aPD-(L)1/ aCTLA-4
aPD-(L)1/ aCTLA-4
aPD-1/ aCTLA-4

oPD-1
oPD-L1/ aPD-1
aPD-L1
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Reliable models for combination studies with ICTs

Interstudy variability in response to ICT as single agent in 2 different syngeneic models

aPD-1 anti-
tumour
response
variability
across studies
in CT26 and
4T1 syngeneic
models

Nb of
s aPD-1 mAb Models Description studies
1007 Colon
\° .
e CT26 carcinoma 8
o 75 (s.c.)
wid
©
= 50-
O e
|—
25-
Mammary
471 carcinoma 7
0 ' ' (s.c.)
CT26 4T1
colon carcinoma mammary carcinoma

T/C ratio (%) = (mean treated-tumour weight / mean control-tumour weight) x 100

Mean T/C
value (%)
56%
B T/C>80%
42%<T/C<80%
B T/C<42%
77%
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The MC38 colon carcinoma model

Combining ICTs enhances anti-tumoural response

Study design

MC38 is
sensitive to
ICT mono-
therapy and
combination
aCTLA-4 plus
aPD-1 ICTs
enhances
anti-tumour
efficacy

HE@ELN

MC38 cancer cells (s.c

Mice randomization
based on tumour volume

DO

.)in

C57BI6/J mice (n=11-12/group)

Tumor Volume Follow-up
(Mean +/- SD)

1000

800+

600+

Tumor Volume (mm3)
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The MC38 colon carcinoma model

Efficacy of ICTs is associated to marked increase in CD8* T-cells plus M1 macrophages

Single ICT
increases CD8*
T-cells or
antitumour M1
macrophages.
Combined ICT
elicits marked
tumour infiltra-
tion of both
cell types.

DC Monocytes

Evaluation of immune cell infiltrates within the tumour (flow cytometry), in Percent

Isotype control oPD-L1 oPD-1 aCTLA-4 aCTLA-4 + aPD-1
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16% 21% 15% 6% -~
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The CT26 colon carcinoma mouse model

Benchmarking single ICT response to select optimal immunotherapy combination

Study design

aCTLA-4
monotherapy
markedly im-
proves survival
whereas aPD-1
mediates low
anti-tumour
efficacy

HE@ELN

CT26 cancer cells (s.c.) in
Balb/c (n=10-15/group)

Mice randomization

based on tumour volume

DO

Time course of tumour growth (individual data)

Tumour volume (mm?®)

Isotype aCTLA-4

Treatment with ICTs (i.p., 10 mg/kg, Q10Dx2-3)
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The CT26 colon carcinoma mouse model

Increase in T-cells infiltration elicited by aPD-1 ICT is related to antitumour effect

aPD-1 elicits
an increase in
immune cells
infiltration
(particularly
CD8* T-cells)
which is
correlated to
tumour weight
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The CT26 colon carcinoma mouse model

aPD-1 drives antitumour immunity through modulation of both the T cell & myeloid compartments

CD8* CD69* T cells (among CD8* T cells) M1/M2 macrophages (among macrophages)

Blockade of the
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The MCA205 sarcoma model

Model allowing assessment of combination cancer therapies with aPD-1 ICT

Study design

oaPD-1
monotherapy
mediates low
anti-tumour
efficacy

Mice randomization

based on tumour volume
@
. DO

MCAZ205 cancer cells (s.c.) in
C57BI6/J mice (n=10/group)
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Time-course follow up of
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The 4T1 breast cancer mouse model

Model allowing assessment of combination cancer therapies with aPD-1 or aCTLA-4 ICT

Study design

aPD-1 or
aCTLA-4
monotherapy
mediates low
anti-tumour
efficacy

HE@ELN

Mice randomization

Treatment with ICTs (i.p., 10 mg/kg)

based on tumour volume l | | Endpoint tumour:
e Weight
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The EG7-OVA lymphoma cancer mouse model

Model allowing assessment of combination cancer therapies with aPD-L1 ICT

Study design

oPD-L1
monotherapy
mediates low
anti-tumour
efficacy

Mice randomization
based on body weight l

H@AN

EG7-OVA cancer cells
(s.c.) in C57BI6 (n=11/group)
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Therapeutic cancer vaccines

Vaccine immunogenicity: a critical step for anti-tumour response

Cancer vaccination includes a wide range of approaches to generate Cancer vaccine may be also an effective combinatorial partner with ICT
or amplify (or a combination of both) antitumour immunity (given their potential to both generate new antigen-specific T cell responses
against tumour cells and amplify existing responses)
Vaccination Naive T-cell Lymph node A:?)i :_d‘: ICT in the tumour
Tumour To ) ctivated tumour- microenvironment
0906 1o T — / specific T-cells | SR
e T] -cell mediate
_ specific T-cell response ;L Q W | tumour cytotoxicity
Tumour antigens / o S - |
Pre-existing 3 Naive T-cell
tumour-specific =
T-cell Amplification of ‘

n
existing tumour- \\
specific T-cell response 1

Increased breadth and
diversity of tumour-
specific T-cell response

Dendritic cells

Vaccination

Regardless of the approaches, efficacy of cancer vaccines relies on induction of an immune response to vaccination
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Immunogenicity assessment to OVA vaccine

Model to evaluate potency of adjuvants on specific CD8* T-cell response to OVA vaccination

Study design

Vaccination
induces
activation of
OVA-specific
CD8* T-cells
(no CD4* T-
cells response)

H@AN

C57/BI6

Quantification of IFN-y
producing T cells
(ELISpot):
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Immunization (OVA/CpG)
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Restimulation: OVA ;57 54
CD8 specific peptide
Representative

ELISpot images: Restimulation: OVA ;55339

CD4 specific peptide

Quantification:

Results are expressed as median
of triplicat IFN-y secreting cells,
measured as spot forming cells
(SFC) per million splenocytes
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Immunogenicity assessment to OVA vaccine

Model to evaluate potency of adjuvants on specific Ab response to OVA vaccination

Study design

OVA
vaccination
induced the
production
of specific
anti-OVA IgG
in the serum

Immunization (OVA/CpG)
@ l l IgG anti-OVA in
p DO D7 14 days house ELISA
blood
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Immunogenicity assessment to candidate vaccines

Model to evaluate/optimize specific CD8* T-cell response to candidate vaccines

Study design

Vaccination
induces
development
of Ag-specific
CD8* T-cells
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IFN- g producing CD8* T-cells
in response to a specific Ag
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ELISpot images:

Quantification:

14 days }

Restimulation
Ag.A

Restimulation
Ag.B

Results are expressed as median
of triplicat IFN-y secreting cells,
measured as spot forming cells
(SFC) per million splenocytes

Vaccine-1 (Ag.A)

= —_ — .
.-‘-V‘O‘-—-v s
" - e e T L .
BTN T
P F R :

0 ..
e .

\ .., . L '
SRR e b aige 0 TR SR
TR ES o 2 o S

- SFC/106 cells

F ?NV. 25‘
b g .
300 PY AQ.A
Ag.B
200] ° o Medium
100 %
o ary $

IFN-y ELISpot
(on splenocytes)

SFC/108 cells

Treatment
Vaccine_1 (Ag.A)
Vaccine_2 (Ag.AB)
Vaccine_3 (Ag.B)

Vaccine-2 (Ag.AB)

5 - . - , 8
e, " e " '
. .

1500

1000

500

® AgA
Ag.B
® Medium

i.m
i.m

i.m

Admin. route Restimulation

Pool Ag.A
or
Pool Ag.B

Vaccine-3 (Ag.B)

VSFC/106 cells

e ]
Ak Ak
__ — ..ﬂ
W
4000- ® AgA
Ag.B
3000+ ® Medium
2000 1
1000
0——=F=—T"r

PAGE 64



HRESEA

Your contact:

Business Development
114 Innovation Drive, Milton Park, Abingdon
Oxfordshire OX14 4RZ, UK

T: +44.(0)1235.86 15 61

F: +44.(0)1235.86 31 39
info@evotec.com




. evotec
@

Backup slides



- A [

.. evotec Translational Biomarkers group has strongly :ﬁpitauxfmumuf
progressed to develop challenging projects

Clinical biomarkers expertise on patient samples

Therapeutic areas 2015 2018 2019 2020 =——d>

Cancer FFPE slides of human tumours
-fé;;; ﬁ;’&}#’éﬁgﬁﬁﬁ Frozen human tumours
- e - Fresh human tumours
Hépitaux de Toulouse
- - - Fresh blood samples (dedicated clinical study)
Others Fresh tissue, blood, FF & urine samples
Clinical data & follow-up
] N [
Hépitaux de Toulouse Dedicated cohorts for thoracic disease &
m = ] PCOS women

THINK BIGGER !!! —

PAGE 67 FFPE: Formalin-Fixed Paraffin-Embedded; FF: Follicular Fluids; PCOS: Polycystic Ovarian Syndrom; MTA: Material Transfer Agreement
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