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PIONeeR

Background, Rational & Objectives




EEERESMD ™ PD-(L)1i in 15t & 2" line for advanced NSCLC pts

Long-term benefit is the goal but primary resistance occur w/o available predictive biomarker(s)

Ex. Pembrolizumab 2™ line in advanced NSCLC Ex. Pembrolizumab with chemotherapy 1%t line line in
(Herbst R, et al. Lancet 2015) advanced NSCLC (Ghandi L, et al. NEJM 2018)
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KNO10 and KN189 studies have been choosen to illustrate the rational and data are comparable with other types of PD-(L)1 inhibitors alone or in
combination with chemotherapy
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Proposed mechanisms of resistance

Primary resistance
* Poor immunogenicity

Primary resistance
* Downregulation of

ion of VEGF

Therapeutic strategies
* Radiotherapy

« Oncolytic viruses

* CTLA-4 inhibitors

* HDAC inhibitors

T-cell killing activity
within the tumor
microenvironment

Primary resistance

* Upregulation of PD-L1

* Induction of IDO

+ Upregulation of Tregs

= Upregulation of
CD73/adenosine

* Expression of IPRES

* Loss-of-function mutations

Acquired resistance

* Mutations in JAKI/JAK2

* Upregulation of PD-L1

« Upregulation of immune
checkpoint markers

* Impaired DC chemokines
maturation « Upregulation of
Acquired resistance Antigen T-cell endothelin B receptor
* Loss of B2M " O
—/ and T-cell and tumor
activation infiltration

Therapeutic strategies
= Oncolytic viruses

* HDAC inhibitors

Therapeutic strategies
« PD-1/PD-L1 inhibitors
* IDO inhibitors

* LAG-3 inhibitors

*+ TIM-3 inhibitors

+ CD73/A2AR inhibitors

© 2017 American Assoclation for Cancer Research
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PD-(L)1i in 15t & 2" |ine for advanced NSCLC pts

Distribution in advanced NSCLC?

» |0 naive (primary resistances)?

» 10 pretreated (secondary resistances)?

Predictive value for efficacy of next

generation 10 drugs?
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Understand, Predict and Overcome resistances to PD-(L)1i in adv. NCSLC pts .—: - t"“;;;':.”
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Understand and Predict: PIONeeR biomarkers trial Overcome: PIONeeR umbrella trial
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Precisioni0
randomizedtrial
N=120

Controlarm
VERY EARLY progressars 9 * Amendment expected on Q4 2020 Docetaxel monotherapy (N=30)
PRGS 6 w/120.

* Related to 1st line IT+CT
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PIONeeR Biomarkers

Patients & Methods




Design and Flow Chart

PIONeeR Biomarkers

RESPONDERS**
N=13

e > BiomarkerProgram (> 400 BioMarkers)
NO PROCEDURE 26.9% PROCEDUREOK
® Medicallycontrarindicated ~ N=6 ® Contributive N=37
) r
® Patient refusals N=7" ¢ NonContibutive N=9
®  Complete response N=2

¢ Technicalissue N=2 :

Biopsyat 6 weeks

Archived
biopsy

Pts reaching Biopsy time
N=63***

Advanced NSCLC patients
registered for PD1/L1

NON progressors
N=18

EARLY progressors

ICls-based treatment
N=100 (3*) /450

b Withdrawal of consent (N=3)
: EOTSAE (N=1)
L 12w. < Treatment < 24 w. (N=3 /2%)

6w./12w.*<PRG<24 w.
N=35

VERY EARLY progressors
PRGS6w./12w.*

* Related to 1st line IT+CT
** Based on RECIST v1.1, irrespective of the study period
*** Including 3 Very Early Progressors , with a radiologic progression (inclusion in clinical trial)

N=30

LATE progressors
<PRG<52w./1yeal
N=10

—> 4 w.

Precision 0
randomized trial
N=6/120

Inv. choice treatment




EERFMD "  PIONeeR Biomarker program
> 400 biomarker data planned at VS & 6W - 123 analyzed VS for at least 33 pts

Immune cells infiltration
J - Mplx IHC, incl. CD3/CD8 cell densities
EE i

J Testing initiated
Data available
o To be initiated

J - Mplx IHC, incl. Monocytes, GranulocyteS, :
J- Mplx Innate Immunity

Drug response
- PK/PD modelling
from longitudinal data

Sensitivity to immune effectors
J - Immune gene expression signatures

[
tumor

Peripheral markers
NK cells
10.6%

- Circulating immune cells
J - Soluble markers

- Endothelial markers

- ctDNA
CD3 - Microbiome

Immune checkpoints
J - Immunoscore® IC PD-L1/CD8

”’f'r'u"rfr:;”'E Post-ttt FFPE
Tumor foreigness Immune suppression :
-T™MB ) J - Treg — CD4/FOXP3
- T-cell clonality U - Mplx PMN-MDSC /
J Mononuclear MDSC
Pre-ttt FFPE

Pre-ttt FFPE
tumor

Post-ttt FFPE
tumor

tumor
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Statistical Analyses

Endpoints and statistical methods

. Overall response: binary endpoint, odds ratios (and their 95% Cl) estimated using Firth’s penalized
maximum likelihood logistic regression

. Progression-free and Overall survival: time-to-event endpoint, hazard ratios (and their 95% Cl) estimated
using Firth’s penalized maximum likelihood Cox regression

Exploratory analyses

. In the case of a continuous biomarker with a statistically significant impact on PFS or OS in multivariate

analysis, a cutoff value was determined using a widespread and straightforward method to select a cutoff
value that minimizes the P-value

R software version 3.6.0
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PIONeeR Biomarkers

Results on the first 100 patients included




EEESMD " PIONeeR Biomarkers: First 100 patients analysis

Baseline Patients’ demographics

Sex Male / Female 64 /36
Age <70yrs | =70yrs 69/31
ECOG PS 0-1/2-3 96/3
Histology Adenocarcinoma (w oncogene driver / w KRASm) 57 (9/28)
Squamous Cell C. 18
Others/Unknown 25
Smoking history Never / Former 8149
Current 40
Line of PD-(L)1 therapy 1stline / 2™ line 3/87
3rd line or more 10
Type of PD-(L)1 drug received Pembrolizumab (alone/w chemo) 34/4
Nivolumab 36

Atezolizumab 26
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EESMD PIONeeR Biomarkers: First 100 patients analysis
Outcomes (ITT population)

Median length of follow-up: 6.55 months (range 0.01 - 26.15)
Overall Response Rate: 13% (95%Cl 7.1% — 21.2%)
Median PFS (71 events): 3.0 m (95%Cl 2.4 - 4.8) Median OS (44 events): 11.0 m (95%CI 8.2 - NR)
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EEESMD " PIONeeR Biomarkers: First 100 patients analysis

Clinical Characteristics® & Biomarkers associated with Objective Response

PD-L1+ tumor cell percentage*
Cytotoxic T cells CD3+/CD8+ density in the Tumor

Cytotoxic T cells at TSI (Tumor-Stroma Interface)

treaptrr'ra]-ent Effective T cell density in the Tumor
Regulatory T-cell density in the Stroma

Tissue factor blood concentration (endothelial activation)

6 weeks Neutrophils in the Stroma

43

26

43

49

28

9

14%
298 cells/mm?

178 cells/mm?

116 cells/mm?

18 cells/mm?

21,6 fM

16 cells/mm?

11
7

4

2

P-value

33%
383 cells/mm?

511 cells/mm?

172 cells/mm?

70 cells/mm?

8,8 M

73 cells/mm?

0,045
0,041

0,041

0,008

0,010

0,046

0,036

%, Sex, age, ECOG PS, Histological subtypes, Smoking status, line of therapy and type of PD-(L)1 drug were not found to significantly influence the
likelihood of response; * PD-L1 TC expression (<1% vs 21%) was significant in multivariate analysis, HR: 4,1 [1,3;14]; ** p-value F-test



EEESMD " PIONeeR Biomarkers: First 100 patients analysis

Clinical Characteristics associated with Progression Free & Overall Survival

_ Median PFS (months) HR (95%Cl), p-value

ECOG PS (2/3 vs 0/1)* 1,22 [0,49;NA] vs 3,22 [2,53;5,32] 10.8 [2.9 - 30.4], p=0.002
Histological Subtype (Others vs ADC) 1,51 [1,35;3,45] vs 4,63 [2,53;11,20] 2.2411.3-3.9], p=0.007
Type of PD-(L)1i (Pembro. vs Nivo.) 3,22 [1,77;NA] vs 2,56 [1,54;4,07] 0.58 [0.34 - 1.0], p=0.049
PD-L1 TC expression (<1% vs =1%)* 2,25[1,58;3,71] vs 6,60 [2,99;NA] 2.0 [1.2-3.5], p=0.004
_ Median OS (months) HR (95%Cl), p-value
ECOG PS (2/3 vs 0/1)* 3,09 [0,49;NA] vs 12,78 [8,31;NA] 3.9[1.1-10.3], p=0.041

Sex, age, Smoking status, and line of therapy were not found to significantly influence the risk of progression; * Significant in multivariate analysis



EEESMD " PIONeeR Biomarkers: First 100 patients analysis

Biomarkers associated with Progression Free & Overall Survival

PD-L1 expression in TC (%) * 0,98 [0,96;0,99] 0,0209
Circulating Activated T cells * ** 1,06 [1,02;1,10] 0,0008

Serum IL6 * 1,00 [1,00;1,01] 0,047

Cytotoxic T cells in the tumor ** 1,00 [1,00;1,01] 0,047
T o raospee | pae
Circulating T cells * 0,99 [0,99;0,99] 0,039
Circulating Activated T cells * 1,07 [1,03;1,12] 0,001

Serum IL6 * 1,00 [1,00;1,01] 0,037

Serum TNFa * 1,04 [1,01;1,09] 0,031

* Multivariate analysis stratified on Sex, Age, ECOG PS, Histology, Smoking history, Line of PD-(L)1 therapy, Type of PD-(L)1 drug received, PDL1
1%; ** Multivariate analysis stratified on Sex, Age, ECOG PS, Histology, Smoking history, PDL1 1%
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PIONeeR Biomarkers: First 100 patients analysis

Examples of biomarkers associated with Progression Free Survival & Overall Survival
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PIONeeR Biomarkers: First 100 patients analysis

Example: PD-L1 positive cell density: a potential new and potent predictive biomarker?

16 Non-responders pts w PD-L1+ = 15% TC l

———
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PIONeeR Biomarkers: First 100 patients analysis
Example: PD-L1 positive cell density: a potential new and potent predictive biomarker?

550

Immune

profiling
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l PTO13

PD-L1+TC% 6 70 9 0 [Haol PDLL

PD-L1+ cell density. 775,75 930,66 586,24 1208,6 784,41 1476,8 expression

Cytotoxic T cells 563,32 459,7 630
Cytotoxic T cells PD1+ 11192 3637 26,88 190 )
- TI* Anti-tumor
monocytes 369,87 206,52 27591 810 50268 | e calls
Granulocytes 4354 3011 28 110 14935
Neutrophilis 29,44 12,64 2306 67 3843
Periph Cells 23200 1371,0 2303,0- 1193,0 1059,0 Circulating
Periph Activ. TCells 63 54 67 122 86 118 Immune cells
Serum IL6 186,87 58,06 .
Cytokines
Serum TNAa
Mono. MDSC = 246 45 - 28,83 27,73
Suppressive
PMN MDSC | 527 1591 494 27 11065 pp
Immune cells
Treg ss99 115,85 79,09 - 74,68 -
Exhausted T cells 72,15 51,32 00 31 Immune CP
Effector T cells 18677 20141 17315 and - expression

[l e}
Min Max
* Tl : Tumor Infiltrating; ** IC : Immune Cells
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PK/PD modelling preliminary results

Large inter-patient variability on both peak levels and through levels

500 Atezolizumab Exposure 60 Pembrolizumab Exposure Nivolumab Exposure
(ug/ml, n=29) (Mg/ml, n=7) 100 (ug/ml, n=76)
400 50
80
40
300
30 60
200 20 40
100 10 i 20 i
0 0 0
Cmin Cmax Cmin Cmax Cmin Cmax
Variability:  76% 26% 42% 24% 60% 38%

Identification of individual PK parameters and PK/PD modeling (ongoing)

Identification of outlier patients with trough levels below the required threshold for target engagement

) 2

7?0 ° e
(0] ° (0] 0 @ Y
(o) 7@ e -
e e
5 PD patients Both showed nivolumab trough levels below

despite adequate cell density 2 assayed for nivolumab trough levels the threshold associated with efficacy
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Evolution of immune profile before and 6 weeks after PD-(L)1 treatment

PD-L1+ cell density in the tumor 0,002
Cytotoxic Tcells density in the tumor 21 1,4 310 952 0,007
CD8+-PD-L1+ cells proximity index in the 21 21 6.3 428 0,0009
tumor
Regulatory Tcells in tumor parenchyma 21 1,6 32 75 0,002
Regulatory Tcells in the stroma 17 1,7 24 97 0,01

Exhausted T cells in the tumor 12 2,3 34 238 0,004
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Lymphocytes infiltration increases after treatment.

Cytotoxic Tcells PD1-expressing Cytotoxic T cells
CD3+ CD8+

CD3+ CD8+ PD1+

Merge

VS

Exhausted Tcells Tregs in Parenchyma
CD3+ CD8+ PD1+ LAG3+ TIM3+ CD4+ FOXP3+

@ cp4
@ FOXP3
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Conclusions

PIONeeR biomarkers is the first and the largest study to provide with >400 biomarkers assessed in
advanced NSCLC treated with PD-(L)1 inhibitors in monotherapy or in combinaison with chemotherapy
Some clinical factors predicted the outcomes on PD-(L)1 inhibitors

» ECOG PS remains the strongest to predict OS

Biomakers are therefore mandatory and PIONeeR suggested a predictive value for:

« PDL1 tumor expression, with PDL1 positive cell density possibly superior

* Density of Cytotoxic T cells in the tumor

* Density of Imnmunosuppressive cells: Treg, MDSC

The study is still ongoing and additional patients as well as analyses will provide with additional data in order

to design an ‘immunogram’ helping to drive the |0 management of advanced NSCLC
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