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Activating Mutations in the Epidermal Growth Factor
Receptor Underlying Responsiveness of Non—Small-Cell
Lung Cancer to Gefitinib
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2008 (IPASS Trial; T.Mok et al, NEJM)

Treatment by subgroup interaction test, p<0.0001



Progression-free survival

Gefitinib Carboplatin /
paclitaxel
N 609 608
Events 453 (74.4%) 497 (81.7%)
HR (95% CI) = 0.741 (0.651, 0.845) p<0.0001
Median PFS (months) 5.7 5.8
4 months progression-free 61% 74%
6 months progression-free 48% 48%
12 months progression-free 25% 7%

Gefitinib demonstrated superiority relative to carboplatin /
paclitaxel in terms of PFS
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Why we need biomarkers? ROUSSY
BENEFIT RISK

PROVIDE DRUGS ONLY TO AVOID TO EXPOSE PATIENTS TO

PATIENTS WHO COULD TOXICITY WHEN THERE ARE NO
BENEFIT FROM THEM CHANCES OF EFFICACY
v
Efficacy with 10 (PDL1 80%) Toxicity

Hyperprogressive disease

CT evaluations

Baseline 1%t Evaluation
(+8 weeks)

Cabaniero, Arch Bronconeumol 2018, Champiat, Ann Oncol 2016, Ferrara JAMA Oncol 2018



A consistent but limited benefice in OS 2" line
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Checkmate 017 (SQ)*

== Nivolumab

== Docetaxel
2-yr OS = 23%
2-yr OS = 8%
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Checkmate 057 (NSQ)*

== Nivolumab
= Docetaxel
2-yr OS =29%
2-yr OS = 16%
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Time (Months) Borghaei et al., 2016, ASCO.!
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KEYNOTE-010 (21% PD-L1)3
Pembro 2 mg/kg

- Pembro 10 mg/k

Docetaxel

gO-mo 0S =29.5%

30-mo OS =12.3%
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Herbst et al., 2017, ASCO.3
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Rittmeyer et al., 2017, Lancet.*
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UNSELECTED PATIENTS ROV
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OS in all nivolumab-treated patients (CM 003, 063, 017 and 057 studies

No Benefit : Progressive disease (HDP?)

100 4 .
R R Nivolumab
Primary resistance (N = 664)
' Median OS 103
80 (95% Cl), mo (9.2,11.9)
Transitory benefit/stable disease
—~ 60— i* Acquired resistance
Q 1
. 1
g |
O 4 - I Major benefit : Partial/complete responses
' Predictive bioM
i
20 !
1
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1
0 f
0O 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108
Months
No. at risk
Nivolumab 664 430 299 214 164 123 104 92 82 62 28 16 16 13 4 2 1 1 0

Julie Brahmer et al, AACR 2019



5-Year Estimates of OS

CA209-003 5-Year Update: Phase 1 Nivolumab in Advanced NSCLC

Squamous (n=54)

Nonsquamous (n=74)
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Long Term Survival

OS (3 Years’ Minimum Follow-up)

CheckMate 017 (SQ NSCLC)

—A— Nivolumab (n = 135)
~©- Docetaxel (n = 137)

80 -
HR (95% Cl): 0.62 (0.48, 0.80)
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CheckMate 057 (non-SQ NSCLC)

-A— Nivolumab (n = 292)
-~ Docetaxel (n = 290)

HR (95% Cl): 0.73 (0.62, 0.88)
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S
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Number of patients at risk Months
Nivolumab
292 194 148 112 82 58 49 39 7 0

Docetaxel

290 195 112 67 46 35 26 16 1 0

Enriqueta Felip et al, ESMO 2017



NEED TO ENRICHE PATIENTS WITH HIGH ORR
ANTI-PD(L)1 SURVIVAL BASED ON RESPONSE TYPE

100

CR

—— PD
—— SD
+ CR
+ PR

log rank <0.0001
median (months): PD: 6; SD: 15; PR 53;
CR NR

OS in months

TO at risk subjects: PD: 107; SD. 71; PR 55; CR: 22
Data from patients treated with an anti—-PD-(L)1 monotherapy in a phase | trial at Gustave

Roussy were retrospectively analyzed over a period of 5 years.

80

» Impact on practice for PR/SD patients ?

Gauci M-L, et al. Clin Cancer Res 2019;25:946-56.
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Landmark analysis of OS by response category status  Roussy.
at 6 months (CM 017 and 057)2

Nivolumab Docetaxel
CR/PR SD PD CR/PR SD PD
100 3% (n=70) (n=66) (n=144) 100 (n=34) (n =102) (n=128)
Median OS NR 16.1 9.1 88% Median OS 17.1 8.0 4.8
81% (95% Cl), mo (25.6, NR) (10.2, 23.5) (6.2,11.4) (95% Cl), mo (11.1, 28.7) (6.6, 10.4) (3.4,5.9)
. 0.8 0.52 _ . 0.43 0.80
80 HR (9% C1), vs PD (0.12,027)  (0.37,0.71) - 80 HR (95% C1), vs PD (0.29,0.65)  (0.61,1.04)
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0 I 1 I 1 I J I I I I I 0 I 1 I I I I I
0O 6 12 18 24 30 36 42 48 54 60 66 0O 6 12 18 24 30 36 42 48 54 60 66
No. at risk Months from landmark analysis No. at risk Months from landmark analysis
CRIPR 70 65 57 52 44 42 39 37 24 7 0 0 CR/IPR 3 30 21 15 13 10 9 7 4 0 0 O
SD 66 53 38 29 23 18 15 13 10 2 O 0 SD 102 63 35 24 17 1 7 4 2 0 0 0
PD 144 8 55 32 17 10 10 5 3 0 0 0 PD 128 52 28 18 15 13 10 8 5 1 0 0O

aln all randomized patients from CheckMate 017 and 057 studies alive at the 6-month landmark; 65.6% and 61.8% patients in the nivolumab and docetaxel treatment
arms, respectively, were included in this analysis. Julie Brahmer et al . AACR 2019



NEED TO AVOID PD OR HPD ROUSSY.
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T e deleterious effect
of target lesions ON treatment TGR
TGR:Tumour growth rate > TGR BEFORE treatment
No change
on tumor kinetics

ON treatment TGR
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Evidence

of tumor activity
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» Time
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- 32%



HPD in NSCLC

JAMA Oncology | Original Investigation

Hyperprogressive Disease in Patients With Advanced
Non-Small Cell Lung Cancer Treated With PD-1/PD-L1
Inhibitors or With Single-Agent Chemotherapy

Roberto Ferrara, MD; Laura Mezquita, MD, PhD; Matthieu Texier, MSc; Jihene Lahmar, MD:; Clarisse Audigier-Valette, MD; Laurent Tessonnier, MD;
Julien Mazieres, MD, PhD; Gerard Zalcman, MD, PhD; Solenn Brosseau, MD; Sylvestra Le Moulec, MD; Laura Leray, MD; Boris Duchemann, MD;
Corentin Lefebvre, MD; Remi Veillon, MD; Virginie Westeel, MD, PhD: Serge Koscielny, MSc: Stephane Champiat, MD: Charles Ferté, MD, PhD;
David Planchard, MD. PhD; Jordi Remon, MD; Marie-Eve Boucher, MD: Anas Gazzah, MD; Julien Adam, MD, PhD; Emilio Bria, MD:

Giampaolo Tortora, MD, PhD; Jean-Charles Soria, MD, PhD;: Benjamin Besse, MD, PhD: Caroline Caramella, MD

13.8% of the patients
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= N =406 advanced NSCLC patients, ICls
= n=59 patients in chemo cohort

= Only 5.1% in chemo cohort

'A| Before baseline T At baseline

[€] puring innibitor therapy

Ferrara, JAMA Oncol 2018



PD-L1 a good bioM
Comparison of PD-L1 assays in NSCLC
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Figure 3. Overall Per Ag
A Ventana SP263 versus Dako 22C3

Ventana SP263 (% staining)
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>90% are shown in bold)

Dako 22G3 (% staining)

1. Hirsch FR, et al. J Thorac Oncol. 2017 ;12(2):208-222. 2. Rimm D et al. JAMA Oncol. 2017 ;3(8):1051-1058 3. Adam J et al. Oral
presentation at IASLC WCLC 2016. PLO4.04a. 4. Ratcliffe MJ et al. Clin Cancer Res. 2017;23(14):3585-3591.
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.. is heterogeneous ... iIs dynamic

EGFR pre/post TKI

PD-L1 Expression _
Pre-EGFR TKI  Post-EGFR TKI N=57

37 (64.9%)
— s R
4(7.0%)
1(1.8%)

0(0.0%)
1(1.8%)
3(5.3%)

0(0.0%)
4(7.0%)

oy PD-LL(<5%)  PD-L1*(5%-49%)  PD-L1* (250%)

oy
R .k
e N

.
i
"

. / 45 .
Pre-TKI biopsy Post-resistance biopsy

McLaughlin et al, JAMA Oncol 2016; Gainor et al, CCR 2016



OS with nivolumab versus docetaxel by tumor PD-L1 ROUSSY.

expression in CM017 and 057 armer /\
Should we exclude <1% tumours from anti-PD(L1) therapy ?

PD-L1 expression <1% PD-L1 expression 21%
100 7 Nivolumab Docetaxel 100 Nivolumab  Docetaxel
(n = 163) (n = 153) , (n = 185) (n =179)
80 1 W Median OS 9.7 7.8 80 1 % Median OS 134 8.5
(95% Cl),mo  (7.613.3) (6.7, 10.5) (95% Cl), mo  (10.0,17.7) (7.0, 9.3)
S 60 T
S
wn
O 40
20
0
0 S
4 years
No. at risk Months y No. at risk Months
Nivolumab163 105 73 52 38 27 18 15 12 9 5 Nivolumab 185 99 76 58 42 38 36 33 20 4 0
Docetaxel 153 95 50 31 20 13 10 9 6 3 1 Docetaxel 179”12 61 36 27 23 17 10 8 5 0 0

PD-L1 can predict long term survival



Patients with non-squamous histology and low/no

PD-L1 expression did not derive benefit

CheckMate 057

PD-L1 expression level
Overall survival

21% 123
<1% 108
25% 95
<5% 136
210% 86
<10% 145
Not quantifiable 61
at baseline

Patients, n

Nivolumab Docetaxel

123

Unstratified

HR
0.59

€ High PD-L1 expression
@ Low/no PD-L1 expression
® pPD-L1not quantifiable at baseline
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Interaction
p value
0.06
<0.001
<0.001
| 1 1
0.25 0.5 1.0 2.0

In favour of nivolumab § In favour of docetaxel

PD-L1 expression measured retrospectively on TCs using Dako 28-8 IHC assay in prospectively collected, pretreatment (archival or recent) tumour specimens

Borghaei, et al. N Engl J Med 2015



Two ,,similar” trials..

Checkmate 026
21% PD-L1

Nivolumab
3 mg'kg IV q2w

PD or
unacceptable

Key Eligibility toxicity

Criteria

+ 1L NSCLC

« 21% PD-L1* (71%
of tested patients)

Optional crossover after PD

Investigator choice of
platinum-based chemotherapy

For 4-6 cycles

Key Eligibility
Criteria

+ 1L NSCLC

» PD-L1+ 250% (30%
of tested patients)

GUSTAVE/
ROUSSY

CANCER CAMPUS I \
GRAND PARIS

KEYNOTE-024
250% PD-L1

Pembrolizumab
200 mg q3w

For 2 years

Cptional crossover after PD

Investigator choice of
—» platinum-based chemotherapy
For 4-6 cycles

...but completely different outcomes!

Carbone D et al, NEJM 2017; 376 (25): 2415-2426; Reck M et al, NEJM 2016; 375 (19): 1823-1833



PFS (%)

0S (25% PD-L1+)

CheckMate 026: Nivolumab vs Chemotherapy in First-line NSCLC

20

Nivolumab  Chemotherapy
n=211 n=212
Median PFS, months 42 59
(95% Cl) (3.0,56) (5.4,6.9)
1-year PFS rate, % 236 232

HR =1.15(95% Cl: 0.91, 1.45), P=0.2511

Nivolumah

g gy vy =Y

Chemotherapy

12 15 18 21 24 27

OS (%)

1004

80 1

60

401

204
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Nivolumab  Chemotherapy
n=211 n=212
Median 08, months 144 132
(95% CI) (M774)  (107,171)
1-year OS rate, % 5.3 536

HR =1.02 (95% CI: 0.80, 1.30)

~ Chemotherapy

* 60.4% inthe chemotherapy arm had
subsequent nivolumab therapy

+ 43.6% inthe nivolumab am had Nivolumab

subsequent systemic therapy

Months

Carbone DP, et al. N Engl J Med. 2017;376(25):2415-2426



KN-024: Patients with advanced NSCLC and PD-L1 ROUS
expression 250%

PD-L1 >50%

EGFR/ALK WT

PFS

Events, Median, HR P
n mo  (95%Cl)

Pembro 73 10.3 0.50

Events,n  HR (95% CI)

%o

PFS,

100 <0.001 90 Pembrolizumab 73 0.63
90- Chemo 116 60  (0.37-0.68) 0 ' 0% _— o 4
80- 0 ' ca% emotherapy P=0.002
701 0 : | 51.5%

60- °m\° 0 : | 345% Median (95% CI
501 o | T e A 30.0 mo 18.3 mo-NR)
40- 40 : : 14.2mo (9.8 mo-19.0 mo)
07 " i i
201 2 E | Crossover to
1 ! ; Pembrolizumab

101 | : N=82

n . 0 > . + s

18 0 3 6 9 12 1% 18 N AU U W I
Time, months
No. at risk Time, months

Reck M, etal. N Engl J Med. 2016;375(19):1823-1833.
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i 80 8
2.1 mo (11.3-13.3) ,

L 2.0% o 30.1% l 2.1 mo (11.0-440) 1,0 o
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0 6 12 18 yl! 30 36 4 0 b 12 18 yr 30 36 4] 0 6 12 18 M4 30 36 4
No. at Risk Months Mo. at Risk Months No. at Rick Months
)i 36 166 i 12 ‘ 0 300 B 149 4 i 1 i W

Pembro 371 (58.2%) 0.81 Pembro 157 (52.5%) 0.69 0.0003
Chemo 438 (68.8%)

Pembro 214 (63.3%) 0.92
Chemo 239 (70.9%)

(0.71-0.93) (0.56-0.85) (0.77-1.11)

Chemo 199 (66.3%)




5-years long-term OS for patients withs advances
NSCLC treated with pembrolizumab

KN-001
Treatment-Naive Patients
Median (95% Cl)
PD-L1 TPS Events, n/N 0S, mo
TPS 250% 17127 35.4 (20.3-63.5)
TPS 1%—49% 43/52 19.5 (10.7-26.3)
100 .
90- o/ (GEo :
5-Year OS, % (95% CI) ;
80- 29.6 (7.7-56.1)
70-

15.7 (7.3-26.9)

0S, %
s 8

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 7
Time, months
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Previously Treated Patients
Median (95% Cl)

PD-L1 TPS Events, n/N 0S8, mo
TPS 250% 104/138 15.4 (10.6-18.8)
TPS 1%—49% 146/168 8.5 (6.0-12.6)
TPS <1% 83/90 8.6 (5.5-10.6)
100
90+ 5-Year OS, % (95% ClI)
80- 25.0 (18.0-32.5)
70- 12.6 (7.9-18.5)
o 60 3.5(0.7-10.0)
G O e s g e S A S S L S S R 2
o 40-
30~
20+
10+
orr—T—TTT—TTTTT T T T

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Time, months



Pembro alone remains areasonable choice
for PD-L1250% patients

KN-189
(up-date OS ASCO 19)

KN-024
(up-date OS)

HR
Events (95% CI)
Pembro/Pem/Plat 43.9% 0.59

Placebo/Pem/Plat  60.0% (0.39-0.88)

100~
20+ 73.3%
80+ 48.6%
704 51.9%
60 139.4%
50+
404 Ty
30+
204 Median (95% Cl)
104 NR (20.4 mo-NE)
10.1 mo (7.5-NE)
O T L] T L]
0 6 1D 18 2u 30

Months

HR:0.59

Events,n  HR (95% CI)

KN-042
(up-date OS ELCC)
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(047-086)
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Median (95% CI)
30.0mo (183 mo-NR)
14.2mo (9.8 mo-19.0 mo)

Crossover to

Pembrolizumah

N=82

B858833888

—_

Pembrolizumab 180 (60) 070
Chemoteragy 20y (L8

Median (95% CI)
20.0mo (15.9-24.2)
12.2 mo (10.4-14.6)

° 3
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HR:0.63

0 3% 42 48

HR:0.71
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KN-024, chemo toxicities.... KN-189: chemoT toxicities....
Grade
50 - Srade 60 7 35
45+ 12 .4 Y PembroiPem/Platinum [
0 Pembrolizumab I ig ,, PlaceboiPem/Platinum [l |

Chemotherapy

&

PD-L1 IHC can be used to determine chemotherapy sparing




CT adds toxicity in combination with IO s /\

Grade 23 treatment-related AEs

KEYNOTE-024 PEMBRO!

CheckMate 026 NIVO?

CheckMate 227 IPI-NIVO?

KEYNOTE-189 PEMBRO + CT*
IMpower150 ATEZO + CT + BEVA®

0 10 20 30 40 50 60 70 80
Percent

Reck NEJM 16, Carbone NEJM 17, Hellmann NEJM 18, Gandhi NEJM 18,Socinski NEJM 18
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PD-L1 IHC determines who should have ?oUssx
chemotherapy or not

TMB ?

A minority of mutation produce
neoantigens

\
>
Somatic Expression of Class I MHC
Mutations mut. protein presentation

MHC restriction?

Transcription?

Protein folding?

recognition

TCR repertoire?

Accumulation of mutation
iIncreasing its likelihood to be e ¢
recognized
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Lawrence, Nature 2015; Alexandrov, Nature 2013




TMB correlates with tumor response In
several tumor types

High TMB Melanoma

B Survival in Discovery Set
100

>100 mutations (N=17]

e

40

Survival (% of patents)

P=0.04 by
log-rank test

<100 mutations (N=8)

pd

20 a0 60 80 100
Months

Snyder et al., NEJM, 2014

MSI-High Colorectal Cancer

Best response

@CcRorPR Q) SD
®ro (©) MR or unknown

Progression-frae survival (days)

High TMB Melanoma

Clinical status
Long-term survival

Minimal or no -
g L] with v el @ Ciirical

. I-year overall suvival
1500 t .
1 2year overall survival
.
1000 »
.'
500 k] L ® W
) -
H ; .
W ®  Gmonth progression-froc
e .
L ot
[} T
0 i 000 500

Overall survival (days)

Van Allen et al., Science, 2015

High TMB NSCLC

B Overall Survival in Cohorts with Colorectal Cancer
1.0~

P=0.03 by log-rank test
0.3

Misrmatch repair-deficient

Mismatch repair-proficient

Probability of Overall Survival
o
I

T T T 1

o
w
*
"
R

Months

Le et al., NEJM, 2015

7]

Percent progression-free

All Tumors

— High nonsynonymous burden
~ Low nonsynonymous burden

8

n
=]

4 B 12 16 20 24
Months

Rizvi et al., Science, 2015

Urothelial cancer
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TMB and outcome

Cohort 2
Platinum-treated muC
100% -
75% - Q4

&
o
8 50% .
S 50% +
%
)]
O

259, - Median load
quartile (range)
-Q4:(>16010<622)
-Q3 (>8110s160)
-Q2 (>5410s81)
0% 4 -Q1:(209t0<54)

0 100 200 300 400 500 600
Days

100% -

OS Probability

75% 4

50% -

25% 4

0% 4

Cohort 1
1L cisplatin-ineligible mUC

Median load

quartile (range)

~Q4:(>13510<468)

~-Q3:(>90tos135)

~Q2 (>5410590)
~Q1:(20t0s54) | . .

0 100 200 300 400 500 eoo
Days



Evidence for correlation of response to ROUSSY-
TMB across tumour types

50 Cutan‘;ous
squamous-cell
o
404 Merkel-cell Noncolorectal
Melanoma (M"'.ﬂkd) . .
N ® Correlation coefficient = 0.74,
R
g Colorectal . .
i MMRd) meaning that 55% of the differences
i i ] )
g in the ORR across cancer types may
& Renal-cell Anal P—
& ® ° Obje?nve.Respons,le R:::: . Lo
! o (ne-of patients valuted) be explained by variations of TMB
T 204
._E. Hepatt;cellular' ® Urm:ell:I?CLC (squamous) o 100
- o ® NSCL{i {nonsquamous) 0500
= 0e o ® Endometrial Q1000
i Sarcoma ) @ Esophagogastric @ Small-cell lung Tumor Mutational Burden
1 * -cﬁc%‘fié'é%a (no. of tumors analyzed)
®Prostate
0100
U\.-;al Adreno%ortica| ® Breast @ 1000
Pancreatic Germ-cell ® 10,000
0+ ° ° ® Colorectal (MMRp)
i lIO ZIO 3IU 4I0 SIU'

Median No. of Coding Somatic Mutations per MB

Yarchoan et al, NEJM 2017



Correlation of WES and targeted sequencing ROUSSY

panels in NSCLC

100+

w
o
n

Total exome mutations
(mutations/MB)

—
o
L

FoundationOne
N=315 genes

T T 1
1 10 50 100
FoundationOne panel® (mutations/MB)

1,200 -

1,000 -

Mutations by WES
8

0

MSK-IMPACT
N=341-468 genes

1 T T

10 2 30 40 50
Mutations/Mb by Targeted NGS

Peters , AACR 2017; Rizvi, JCO 2018



. . . /
TMB is predictive of OS benefit across tumour types g%ﬂé\éf\(

GRAND PARIS

Clinical and genomic (MSK-IMPACT) data of 1,622 advances pts treated with ICI

No. of patients Cutoff P-value
= Top 10% TMB within histology Allsamples in cohor 1,662 HH - 159 x 10
1001 = Top{0-20% TMB within histology
=~ Bottom 80% TMB within histology Cancartype
£ - Bladder 214 —a— 76 0.040
g Breast 45 —— 59 0.605
% 50 - ER+ 24 f # i 68 0.287
g ER- 24 } & { 44 0.731
g Unknown primary 0 A 142 0.155
Colorectal 110 —— 522 0.031
P=17x 10" Esophagogastric 126 —— 88 0.221
0 T T i | Glioma 17 - 59 0.465
0 2 o % 48 Head and neck 138 —— 103 742x10°
No. at risk Time (m) Melanoma 01 —a—] 207 0,067
Botom80% 1305 586 231 8 3 Nor-amel ool g o | ™8 20x10° |
Top10-20% 184 100 % 16 5 Renal cell carcinoma 151 —a— 59 0.369
Topi0% 173 101 43 16 6 _

[ — —
042 025 050 10 20 40

<-- Better overall survival-------HR------Worse overall survival-->

Samstein, Nat Gen 2019



Correlation of Tissue and Blood Tumor Mutational BuSTAvE/

801 ms i Double positive
positivey
. .
60 - '
]
'
L} e
1] : . 9
= 40 - : ces
= ° .4 ~0 o
joo ' .. 2
20 Lo : % .
16 BBt iy g e S e e e emee e
Double , sl i
negative ¢, bTMB positive
o o o ®© & S
bTMB
Spearman rank correlation = 0.64 (95% CI: 0.56-071)
Melric | Porformance

64% (95% Cl: 54-74%)
DN ss9: (95% Cl: 83-92%)

Blood TMB (GuardantOMNI)

C AMPUS
NI RIS

I\

* In 352 (31.5% of ITT) matched patient specimens, tTMB
values positively correlated with bTMB values

Spearman’s rho = 0.6
Pearson’s r=0.7

0 10 20 30 40 50 60
Tissue TMB (FoundationOne)

In 352 matched patient specimens,
tTMB values positively correlated with bTMB values

Gandara D et al, Nat Med 2018; Peters S et al, AACR 2019
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Enrolled
(N =153)

bTMB not MSAF<1%:

evaluable® (n= ;9)" MSAF > 1%
(n=4) = (n = 119)

B-F1RST

3
2
1

Overall Response Rate, %

bTMB low,
<16

bTMB high,

>16
n=28

100
90
80
70
60
50
40

3 Excludes one patient who was never treated.
b Assay QC failures.
¢The MSAF < 1% population was considered as non-biomarker evaluable (non-BEP).

30
20
10

Progression-Free Survival (%)

congress

B PR

0% 28.6%

0% 1 14.5%

0% I 10.1%
0 M

bTMB Subgroup
2 16 cutoff

P =0.0002

4.4%

ITT® BEP High
(N=152) (n=119)) (n=28)

Low
(n=91)

—— High, 216 (n = 28)
—— Low, <16 (n = 91)

High bTMB: 4,6 mo

6-month PFS
41.6% vs 32.8%

1
EQ-month PFS

Low bTMB: 3.7 mo 137.4% vs 9.7%

0

No. at risk
High (z)
Low (<)

o 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Time (months)

28 27 17 14 14 13 1 8 8 8 5 4 3 2 1

91 86 56 43 39 28 21 1 5 4 3 3 1

Kim ESMO 2018
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BFAST: Trial Schema

Entrectinib 600 mg PO daily until
PD

(n=50)

*All cohorts have additional,
treatment-specific
inclusion/exclusion criteria

Alectinib 600 mg PO BID until PD
(n=78)

Screening Alectinib PO at 900, 1,200, or 750
Inclusion/Exclusion mg PO BID until PD

Criteria* (n =50 - 62; dose finding in BFAST
and/or IST)

Blood to FMI

for ctDNA
*Age > 18 yo testing for

*Unresectable, Stage mutations
11IB or IV NSCLC e [
*Measurable disease

*Treatment naive

*PS 0-2

Atezolizumab 1,200 mg IV q3w
until PD or loss of clinical benefit

Randomized 1:1, n = 440

Platinum-based chemotherapy
for 4 or 6 cycles

—————p

Patients not enrolled in
Treatment Cohorts



Correlation of TMB and ORR ROUSSY-

/\
Nivo + Ipilimumab Durva+Tremelimumab
(CM-227) (MYSTIC)
ORR (TMB 210 mut/Mb)® ‘
. 60 - Objective response rate*
01 453 m R 50 - 84 "o Rd
40 1 e 40 A
< 30 26.9 % 30 .
o 20 o 20 -
10 10
0 - 0 -
Nivo + ipi Chemo
niN: 63/139 43/160 bTMB evaluable bTMB 220 mut/Mb bTMB <20 mut/Mb

Matthew D. Hellmann et al, AACR 2018 Peters.S and al, AACR 2019
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Overall Survival in ITT and Blood TMB Evaluable Populations ROUSSY
(MYSTIC Trial)
ITT population bTMB evaluable population
D D+T D D+T CT
(n=374) (n=372) (n=286) (n=268) (n=255)
mOS, months 12.3 11.2 mOS, months 11.1 9.7 10.8
(95% Cl) (10.1-14.9) (9.5-12.9) (95% Cl) (9.3-14.9) (8.0-116) (9.5-12.5)
1.0 HRvs CT 0.96 0.94 1.0 HR vs CT* 0.87 0.94
(95% CI) (0.81-1.13) (0.79-1.10) (95% ClI) (0.72-1.05) (0.78-1.14)
0.8+ 0.8+
n n
o o
S 0.6 S 0.6+
=y =
3 3
8 04+ 8 04+
o o
a a :
00 I I I I I I I ; | I 00 I I I I I ; I | | 1
0 3 6 9 12 15 18 21 24 27 30 0 6 9 12 15 18 21 24 27 30 33 36
Time from randomization (months) Time from randomization (months)
No. at risk

D 374 303 249 212 185 161 136 115 103 92 41
D+T 372 303 253 212 175 154 136 119 104 98 55
CT 372 336 287 227 180 148 118 100 85 71 37

*Unadjusted; data cut-off October 4, 2018

286 231 187 158 137 121 102 88 80 72 31 9 0
268 211 176 141 115 102 90 77 68 64 32 6 O
255 227 186 151 116 93 74 61 53 45 23 1 0

Peters.S and al, AACR 2019



OS in Patients With Blood TMB 220 and <20 mut/Mb

GUSTAVE/

ROUSSY
: sssmors [\
(MYSTIC Trial)
bTMB 220 mut/Mb bTMB <20 mut/Mb
D D+T CT D D+T CT
(n=77) (n=64) (n=70) (n=209) (n=204) (n=185)
mOS, months 12.6 219 10.0 mOS, months 11.0 8.5 11.6
(95% Cl) (7.8-186)  (114-328)  (8.1-11.7) (95% Cl) (89-149)  (67-98)  (9.6-13.1)
1.0 HR vs CT* 0.72 0.49 1.0 HR vs CT* 0.93 1.16 )
- (95% Cl) (0.50-1.05)  (0.32-0.74) - (95% Cl) (0.74-1.16)  (0.93-1.45)
HR vs D* 0.74 HR vs D* B 1.22 B
0.8+ (95% Cl) (0.48-1.11) - 0.8+ (95% Cl) (0.98-1.52)
n n
o o
2 0.6 48.1% g 0.6
2 o 2 o
g0 g0 27.2%
[a o
0.24 : 0.24 :
$19.4% 20.2%: 22.9%
00 I I I I I I I ; I I I 1 00 I I I I I I I ; I I I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 0 3 6 9 12 15 18 21 24 27 30 33 36
Time from randomization (months) Time from randomization (months)
No. at risk
D 77 64 53 44 39 35 30 25 25 23 10 1 O 209 167 134 114 98 86 72 63 55 49 21 8 0
D+T 64 50 47 43 40 37 35 32 29 29 14 2 O 204 161 129 98 75 65 55 45 39 35 18 4 0
CT 70 65 51 41 27 25 21 16 12 11 6 0 O 185 162 135 110 89 68 53 45 41 34 17 1 0
*Unadjusted; data cut-off October 4, 2018 Peters.S and al, AACR 2019



PFS in Patients With Blood TMB 220 and <20 mut/Mb

GUSTAVE/

ROUSSY
: sumsaes /' \
(MYSTIC Trial)
bTMB 220 mut/Mb bTMB <20 mut/Mb
D D+T cT D D+T cT
(n=77) (n=64) (n=70) (n=209) (n=204) (n=185)
mPFS,* months 27 4.2 44 mPFS,* months 2.8 2.0 5.0
(95% Cl) (1.8-4.4) (2.8-NR) (4.1-5.4) (95% Cl) (2.2-3.1) (1.7-2.8) (4.2-5.5)
1.0 HR vs CT 0.77 0.53 1.0 HR vs CT? 1.19 1.55
(95% Cl) (052-1.13)  (0.34-0.81) (95% Cl) (0.94-1.50)  (1.23-1.94)
HR vs D 0.76 HR vs D 1.26
o 087 (95% C) © sty - » 087 (95% C) (101 57)
L L
o o
‘c 06 N s 06 -
= 38.6% =3
3 : 3
g 0.44 - g 0.4
a : o
0.2 : 30.3% 0.2- ;
£ 2.3% 13.3% :
00 I I I I I 1 00 I I | 3.3A) ; 11.9 oI | 1
0 3 6 9 12 15 18 0 3 6 9 12 15 18 21
Time from randomization (months) Time from randomization (months)
No. at risk
D 77 35 25 21 16 4 0 209 86 53 38 20 6 1 0
D+T 64 38 28 23 18 5 0 204 77 37 28 14 3 0 0
CT 70 47 14 2 1 1 0 185 116 52 30 10 2 1 0

*Blinded independent central review per RECIST v1.1; TUnadjusted; data cut-off June 1, 2017

mPFS, median progression-free survival; NR, not reported; RECIST, Response Ev:

aluation Criteria for Solid Tumors.

Peters.S and al, AACR 2019



Co-primary endpoint (CM227): PFS with

nivolumab+Ipilimumab vs chemotherapy with high TMB

(210 mut/Mb)

_ Nivo + ipi Chemo
100 o, (n=139) (n=160)
Median PFS.* mo 7.2 5.4
80 - HR® 0.58
97.5% ClI 0.41,0.81
P =0.0002
9 60 -
n _ 1- y PFS = 43% Nivolumab +
& 40- OO oo, Pilimumab
| aaa
I
I
20 - \ 11-y PFS =13%
7.2 vs 5.4 mos i M Chemotherapy
0 I I I |I T I I 1
0 3 6 9 12 16 18 21 24
No. at risk Months

GUSTAVE/
ROUSSY

CANCER CAMPUS l
GRAND PARIS

21% PD-L1 expression

Nivo + ipi Chemo
(n=101) (n=112)

Median PFS, mo? 71 55
HR 0.62
95% CI 0.44, 0.88

Nivolumab +

1-y PFS = 42% Nive
SEs ipilimumab
GO @9-0—0—@

Chemotherapy
T T

6 9 12 15 18 21 24
Months
<1% PD-L1 expression
Nivo + ipi Chemo

(n=38) (n=48)
Median PFS, mo® 7.7 5.3
HR 0.48
95% CI 0.27,0.85

Nivolumab +

1-y PFS = 45%
ipilimumab

, (1'YPFS=8%  Chemotherapy
_ |
3 6 9 12 15 18 21 24
Months

Hellmann MD, et al. N EnglJ Med. 2018;378(22):293-2104.



IO combo TMB (210 mut/Mb) or 10-ChemoT ?

CM227

TMB (210 mut/Mb)

Nivo + ipi Chemo
100 @y (n=139)  (n=160)
1 Median PFS,> mo 7.2 54
80 4 HR® 0.58
97.5% ClI 0.41,0.81
P=0.0002
9 60 4
(7] . 1-y PFS = 43% Nivolumab +
@ 40 g T oeee ipilimumab
! — B0 @o00—®
20 4
1 A Chemotherapy
0 I T T |I T T T 1
0 3 6 9 12 15 18 21 24
No. at risk Months

Hellmann MD, et al. N Engl J Med. 2018;378(22):293-2104.

Probability of PFS
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GRAND PARIS

MYSITC
bTMB 220 mut/Mb

D D+T cT
(n=T7) (n=64) (n=70)
mPFS * 2.7 4.2 4.4
months (1.8-4.4) (2.8-NR) (4.1-5.4)
(95% Cl)
1.0 HRvs CT' 0.77 0.53
(95% Cl) (0.52-1.13)  (0.34-0.81) B
0.8- HRvs D* _ 0.76 B
' (95% CI) (0.50-1.15)
0.6-
38.6%
044 —
0.2- £ 30.3%
£ 2.3%
00 1 1 1 1 1 1
0 3 6 9 12 15 18

Time from randomization (months)

Peters.S and al, AACR 2019



IO combo TMB (210 mut/Mb) or 10-ChemoT ? ROUSSY.

sycsmomess f\
CM227 KN-189
<1% PD-L1 expression (PD-L1 low, TMB?)

Nivo +ipi Chemo

100 9 < 100-
] (hn=38) (n=48) 2 90— Hazard ratio for disease progression or death, 0.75 (95% Cl, 0.
Median PFS, mo® 7.7 5.3 o %0
80 HR 0.48 3 ]
- 95% ClI 0.27.0.85 &= 9
60 - § X 604
] 1y PFS=45%  Nivolumab+ 2% 5o
ipilimumab 8
40 - I § = 404
I
i " -_Fg ° 304
20 - : . ° 20q====mmmm s e Pembrolizumab combination
i N ,1-y PFS =8% Chemotherapy .5 104
0 I l E 0 Placebo combination
1 1 1 1 1 1 1 1 T T T T T T 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21

Months Months

Would consider use of nivolumab plus ipilimumab, particularly in pts PD-L1-
negative with high TMB, durable outcomes may exceed chemotherapy plus
pembrolizumab (1-year PFS: 45%...vs = 20%)

Hellmann MD, et al. N EnglJ Med. 2018;378(22):293-2104.
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NSCLC ANTI-PD1 COMBINATIONS FOR 10 NAIVE PATIENT=2>X

+CHEMO IN PDL1HIGH

Patients without Disease Progression
or Death (2%)

|
Median DOR: 11.2 months

Pembrolizumab combination

Placebo combination

Months

Gandhi L., et al. (2018). N. Engl. J. Med. 378, 2078-2092.

Patients in response (%)

1004

80

60

40 1

20 ~

0

No. at risk

+ANTI-CTLA-4 IN TMBHIGH

DOR (TMB 210 mut/Mb)
ooy

Chemo
(n=43)
54
(4.2,6.9)

Median DOR, mo
(95% CI)

NR
(12.2, NR)

g, >1-y DOR = 68%

7 | Median DOR: Not Reached }

21-y DOR = 25%

Chemotherapy

0 3 6 9 12 15 18 21
Months

Hellmann M.D., et al. (2018). N. Engl. J. Med. 378, 2093-2104.

A.Marabelle, Gustave Roussy 2019
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Impact of chemo on lymphocytes ROUSSY

CANCER CAMPUS I \

GRAND PARIS

B cells CD4+ T cells CD8+ T cells NK cells
—_— . —_— . o0y —— ns —=— ns
= wﬂ L]
/00 .l 25001
E 6001 &0 1000 8 200 .
o z d .
p— H = 15001 % ¢
= ] u
E g 1000 S00 200
R 20l 1 é
o 500
4] "i' 0 0 0
pre 2w 3m Bm 9m pre 2w 3m 6m 89m pre 2w 3m Bm 89m pre 2w 3m 6m 89m

Lymphocyte depletion and repopulation after chemotherapy for
primary breast cancer

Verma R, et al.Breast Cancer Res 2016;18:10.
A.Marabelle, Gustave Roussy 2019



SURVIVAL PITFALLS e N

Treatment A Treatment B

Median » ................. oo :

R -

Median »

Landmark Landmark

‘ We need Follow Up+++
Duration of Response as a surrogate Endpoint for OS benefits
A.Marabelle, Gustave Roussy 2019
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TMB but not PD-L1 expression is predictive of response duration
and of long term benefit from anti-PD(L)-1 therapy

A) TMB is higher in those with LTR.
200+ p < 0.001

T

150 4
p < 0.001

-

o

o
L

NSCLC pts treated with anti-
PD-(L)1 based therapy
(n =766)

504 ——

40—

*82 perceftile of all
304 NSCLC pifiled by
MSK-IMPACT

Benefit lasting 218mo

20

104
==

Tumor mutation burden/Mb

No LTR :
(progressed < 18mo) N LTR No LTR All NSCLC

(n =704, 92%) n=33 n =384 n = 3000
*12.24 mut/Mb 6.34 mut/Mb 5.66 mut/Mb

A) Tumor mutation burden B) PD-L1 expression

100 p = 0.002 p=0.87
Short-term response, STR a —t— 100- H
(PR with PFS < 18mo) % a0 :
(n = 54, 8%) ] - 39% 35% I
.g 604 % .
. [ 1 @
TMB assessed with MSK-IMPACT g 50 -
g 40+ s 35% 42%
E B
76% (CR or PR) 24%(SD) &= l 251 s
2 = |
> Long-term | Shortterm Long-term Short-term
response response response response
Rizvi H et al, ASCO 2018




PD-L1 and Blood TMB are Independent Biomarkers

(MYSTIC Trial)

» bTMB values did not correlate with PD-L1 expression levels

120 7 Spearman’s rho = 0.05
o Pearson’s r = 0.01

100 - N=809
z
..O_. 80
g o (o] (o]
s 6078 °® o bTMB 220 mut/Mb
o ; N=211
= 408 (19%*)
=}
3
© 201}

0 <

I
0 20 40 60 80 100
Tumor cells staining positive for PD-L1 (%)

*Percentages are calculated from the ITT (n=1118)
Reference line in correlation plot is from linear regression

PD-L1 TC 225%

Peters.S and al, AACR 2019



LIMITED OVERLAP BETWEEN bTMB 216 AND PD-L1 ROUSSY

EXPRESSION? (OAK BEP)

bTMB 216

TC3orlIC3

l N =156 |
l BEP (N = 229) j

a PD-L1 expression was evaluated by immunohistochemistry (IHC) using the VENTANA SP142
assay;

TC3 or IC3, 250% of TC or 210% of IC express PD-L1.

BEP, biomarker-evaluable population; IC, tumor-infiltrating immune cell; TC, tumor cell.

* Non-significant overlap between the

bTMB =16 and TC3 or IC3 subgroups
(Fisher exact test, P = 0.62)

e 19.2% of tumors with bTMB =16
were also TC3 or IC3

e 29.1% of tumors with TC3 or IC3
also had bTMB =216

- PFS HR (95% ClI) | OS HR (95% CI)

0.64 (0.46,0.91)  0.64 (0.44, 0.93)

bTMB 216

0.44 (0.27, 0.71)

TC3orIC3 0.62 (0.41, 0.93)

bTMB 216 and

0.38 (0.17,0.85)  0.23 (0.09, 0.58)

TC3orIC3




PD-L1 IHC determines who should have
chemotherapy or not

TMB determines who should have 10-10
combination

Other 10 BioM ?



STK11/LKB1 mutations drive resistance to PD-1
iInhibitors in KRAS mutant NSCLC

KRASm + STK11/LKB1m
100,

H
i ||||||I|||||||||||||u...
5 J

]
H L
i
:
‘e
i
108

KRASm + TP53m

% with PR/CR as BOR

KRAS/STK11
KRAS/TP33

* i.e. Loss of LKB1 can drive production
of G-CSF, CXCL7, and IL-6 by the
tumor, which promotes neutrophil

recruitment, which can
tumoral cytotoxic T cells

* i.e. Loss of p53 can modulate the
immune microenvironment by
regulating NF-kB  signaling.
results in  increased  cytokine
production by tumor cells and

block anti-

) Only KRASm

2

i.

£

& -

g |I|.l|'
i

KRAS only

K-only
Group KL KP K-only
ORR | 7.4% (4/54) | 35.7% (20/56) | 28.6% (18/63)

recruitment and  activation  of
immune cells, such as macrophages

ccccccccccc

n=101 KRASmut NSCLC °

TP53

sTK11 |
p—

ERBBZ2amp

ket

ATM
SMARCA4
ROST
PIK3CG

Scheffler M et al, JTO 2019

mj

10 20 30 40

KRAS mutated LUAC

100 - HR for death 1.99
P < 0.001
3 90 4 (95% Cl, 1.29-3.06)
Fishareactiog 004 P =0.0015, log-rank test
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Skoulidis F, Cancer Discov 2018



LIPI: Lung Immune Prognostic Index

Neutrophil recruitment can block anti-tumoral cytotoxic T cells

Lung Immune Prognostic Index
]

No factor dNLR <3 and LDH<ULN Good
1 factor dNLR>3 or LDH>ULN Intermediate
2 factors dNLR>3 and LDH>ULN

dNLR >3 [neutrophils/(leucocytes-neutrophils]

El 05 in the immunotherapy pooled cohort

1.0
0.8 16.5vs. 10.0vs. 4.8
on
| =
=
2 0.6
@
=
=
t 04
=1
2
o
0.2 4
0 r r r r . r r r .
0 5 10 15 20 25 30 35 40 45
Time, mo
No. at risk
Good LIPI 162 118 &9 34 12 7 5 3 u}
Intermediate LIPI 206 125 72 28 15 9 5 2 i}
Poor LIPI 63 29 13 5 2 1 1 0 o}

Predictive for

-— O

N=466 advanced NSCLC patients
treated with PD(L)1 inh
8 European centers

PF5 in the immunotherapy pooled cohort
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1.0
0.8 6.3vs.3.7vs.2.0
on
=
=
£ 0.6
=3
Z P<.001
h=l
=
Q 0.4
2
(=%
0.2+
0 — .
o] 5 10 15 20 a5 30 35 40 45
Time, mo
Mo. at risk
Good LIPI 162 B4 36 20 6 2 1 0 0 0
Intermediate LIPI 206 75 38 18 8 & 2 2 1 i}
Poor LIPI 63 18 5 1 1 o o] 0 0 0

O ! (not for chemotherapy)

Mezquita, JAMA Oncol 2018
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Phase Il Study of Pembrolizumab in EGFR-Mutant,  §32%

v . s /\
PD-L1+, TKI Naive Patients
Best Response for Target Lesions by Patient While on Trial
201 =gg ,
[C_JEGFR-WT| ->

I cmbrolizumab A progression
[ Jnotherapy sy ongoing
B rlotinib

*7 /No responses seen in
EGFR+ patients

Change from Baseline (%)

)
o
T

[ ] afatinib
40 - : : I chemotherapy
*PD due to dural thickening on MRI [ clivical il
TPD due to non-target progression
=50+ 1
12

Time (months)
Lisberg et al, JTO 2018



Hazard ratios of OS by EGFR mutational status in 3
Phase lll trials comparing ICI with docetaxel

KEYNOTE-010
Pembrolizumab

CheckMate 057

Nivolumab

Oak
Atezolizumab

/

EGFR status
Mutant 46/86 | 0-B8 (0-45-1700
Wild-type 4471875 —— 0-66 (0-55-0-80)
Orverall 52171033 —— 0-67 (0-56-0-80)
| |
01 10
—— —
Fawours pembrolzumab %urs docetaxel
EGFR mutation status E
Positive 82 — 1.18 (0.69-2.00)
Not detected 340 —— 0.66 (0.51-0.86)
Not reported 160 —— 0.74 (0.51-1.06)
KRAS mutation status i
Positive 62 — ! 0.52 (0.29-0.95)
Not detected 123 — 0.98 (0.66-1.48)
Not reported 397 —e— | 0.74 (0.58-0.94)
025 05 100 200 400
Nivolumab Better Docetaxel Better
KRAS mutant 59 (7%) L 4 1 0.71
KRAS wildtype 203 (24%) & —H 0.83
EGFR mutant 85 (10%) [ L 3 ! 1.24
EGFR wildtype 628 (74%) — 44— 0.69
ITT 850 (100%) —&— 0.73

0.2

ied HR for ITT. Unstratisfied HR for subgroups.

i
P Hazard Ratio

In favor of atezolizumab In favor of docetaxel
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CANCER CAMPUS
GRAND PARIS
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DRIVER +: PD-L1, IMMUNE TME

Constitutive PD-L1 expression

5007 EGFR
_ A HCCB2T
[5]
> 4004
]
_% A H1975
S a0, ALK
B H2228 A PCO
8 253 %5
.f:;‘ BH32
o 2004
-
y .
aii 18
o wTt A Hites0
1004
[ ]
L]
—— 48
......
0 T T T
Wild-type ALK fusion EGFR mutation
Ota et al CCR 2015

Immunotarget,

21% PD-L1 expression

Driver N PD-L1 + (%)
KRAS 95 66.4%
EGFR 49 63.2%
BRAF 11 70.0%
MET 20 75.5%
HER2 15 53.3%
ALK 11 63.3%
RET 8 75.0%
ROS1 5 100%

Maziéres, ASCO 2018

These subgroups have not routinely benefited from immunotherapy




Immunotarget Cohort GUSTAVE/
Low benefit of iImmunotherapy in case of molecular alteration...need  asmar /N
for specific studies

Impact (+/X) on PFS of Comments
PDL1 Smoking Nb line Subtype

Total 19% 2. Outcome consistent with
registration trials for ICI
KRAS 271 26% 3.2 13.5 + X X X Clear benefit across all
subgroups
EGFR 125 12% 2.1 10 + X X X Could be considered in PDL1 +
BRAF 43 24% 3.1 13.6 X + X NA Could be considered in smokers
MET 36 16% 3.4 18.4 NA X NA
Could be considered after
HER2 29 7% 2.5 20.3 NA + X NA conventionnal treatment
ALK 23 0 2.5 17
9% 21.3 Poor outcome. New biomarker
RET 16 6% ol X X X NA  needed.
ROS1 7 17% -

Julien MAZIERES et al, ASCO 18



The best place for 10 ROUSSY

Immunotherapy

Exon
21/20

'y 7'}

=
@® o
O O 200
Chemo, Chemo/10

Targeted therapy

TARGETABILITY

Courtesy of Prof. Mazieres, ELCC 2019



GUSTAVE/

Carbo+Pacli+Atezolizumab, potentiel new optionin  roussy
EGFR-mutant post TKls (Impower 150)

100+ —— Atezo+Bev+CP 1004 —— Alezo+Bev+CP
T 90 =~ Bew(P 901 —— Bev+CP
w 801 ~ 80
2 S Median, NE
g 70+ 7 707 (95% CI: 17.0, NE)
0 60 2 60
: -
f'-,- e S 9 e s
§ : B 1 i
9 30 ! 3 ¥ ;
% 2- | !
4 L 1 |
& 109 Median, 69mo; Median, 10.2mo 104 Median, 18.7 mo!
0- (95% CI:5.7,8.9) (95% Cl:7.9,15.2) 04 (95% CI: 13.4, NE):
rrrrr 11000100 711U 10171117 1rr1rr 1717 17 17 17T T T T T T T T1TT IIIIIIIII\II||l||||I|||‘|||||||||||‘
012345678910M12131415161718190N2BUBKT728X0H12BYU 012345678910111213141516171819202122232425262728293031 323334
Time (months) Time (months)

Reck, M et al; lancet resp 2019



g%SJg\éEy/ So 10 alone or combo...need to take in account many factors

CANCER CAMPUS /
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CANCER CELL - TISSUE

PD-L1 IHC

Biomarkers
for 10 - wsi |

o
Neoantigen-
specific T cells
: | . CtDNA
X% 1.bTMB
IMMUNE \ _
MICROENVIRONMENT Wi , N
CELLS \ © 5
MICROBIOTA Leukocytes
o e

IHC: immunohistochemistry; MSI: microsatellite instability;
TMB: tumor mutational buden; TILS: Tumor Infiltrating Lymphocytes; AF: Allelic Fraction Adapted from Schumacher T, Nature 2016 and Sacher J Thorac Oncol. 2017



From forgotten to superorganism

=

RET
Tumor size (mm?)

RET
Overal survival (%)

NSCLC
Overall survival (%) _

Progvﬁo%&gec EJH% (%) f}

_?\PIF\F\%\IE

s 8 @ #
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Strong evidences that bacteria in the gut
may influence responses to cancer immunotherapy

58 3 @

NECLCHRCCHUC

Ovaral sumival (%)
5
I

B3 o

MCA-205
Overall survival (%)

RCC
Progression-fee sundval (%)

MCA205
Tumar sze (mm?)
5 B

8 5 3 ¢

n=14-15
=0

P 80
Days after tumor inoculation

8
[

8

o B

8

8 5 8 8

B8 o

CANCER IMMUNOTHERAPY

91 Gut microbiome influences efficacy
of PD-1-based immunotherapyv
against epithelial tumors ROUSSY
B. Routy et al. =

97 Gut microbiome modulates response
to anti—-PD-1 immunotherapy in
melanoma patients
V. Gopalakrishnan et al.

104 The commensal microbiome is
associated with anti—-PD-1 efficacy
in metastatic melanoma patients
V. Matson et al.

» PERSPECTIVE P. 32

| THE UNIVERSITY OF
® CHICAGO

Science Volume 359(6371):91-97-104-32 January 5, 2018
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Precision medicine using microbiota ROUSSY
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1.Cancer Screening 2. Cancer Diagnosis 3. Investigations
Microbiota specific medical history: Immune atlas on
- Weight, Diet, Smoking —_ Nousophis _
- ATB 30 days before PD-L1 4. Immunotherapy +
- PPI, Metformin PD-1  reen Nk Celts . .
- Apendectomy LAG3 oncomicrobiotherapy

CTLA-4smer—

TIM-3 \

Selection of ICB monotherapy
vs combination

Favorable feces

& [Pty

Diagnostic Kit
\Unfavorable feces a -
Immune adverse
Continue healthy Perform adequate testing:

effi!eces ﬂ
microbiota lifestyle Mammography

CT scan
PSA, CEA, LDH

Diagnostic kit:
Cancer signature




Concomitant medications at baseline to IO

GUSTAVE/
ROUSSY

CANCER CAMPUS l \
GRAND PARIS

Antibiotics Steroids
; Cc
100 Median OS5 \
1 % Mo ATE: 24.6mo 0 1 Pradnisons < 10 mg [n = 402)
ATEB-T9mao 400 mebe Prednisons 2 10 mg (n =63)
80 = 804 HR [85%,C1), 4.4 (2 6-7.6) CRend PR -
& Pe 01 Il SD and POD
oF & o E 80 2 g
g % g a ‘% @
zd 5 404 o
g v 8 5
o ]
i 20+ z
i} 0 'I‘? 2‘4 3‘6 4‘8 6‘0 72
0 0 1|[, E;J :i:, 4'[, Time Elapsed (months)
No ATB . . No. at risk:
=181 191 101 k] X 9 Prednlsone; 10 mg Prudmson:ozm mg <10mg: 402 150 & - 1= 2 ;
(n=51) (n = 400} sl0mg 83 M 1 0 0
it

Derosa, Annals of Oncol 2018

Arbour & Mezquita, J Clin Oncol 2018

Retrospective cohorts & probably comorbidities associated



Mismatch repair deficiency

Science

Mismatch-repair deficiency predicts response of solid
tumors to PD-1 blockade

Y% Change from Baseline SLD

50+

mm Best response
= 20-week response rate
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= N=86 MMRD patients
= 12 different solid tumors (no lung)
=  Pembrolizumab = 2nd line

v" ORR 53% (21% CR)

= Median OS NR

v 1y-0S 76%; 2y-0S 64%

NUSIRIRIN | 23 May 2017

Protecting and Promoting You

FDA grants accelerated approval to
pembrolizumab for first tissue/site
agnostic indication

ranted accelerated approval to pembrolizumab
(KEYTHUDA Merck & Co.) for adult and pediatric patients with unresectable or metastatic, microsatellite
instability-high {MSI-H) or mismatch repair deficient ([dMMR) solid tumors that have progressed following prior
treatment and who have no satisfactory alternative treatment options or with MSI-H or dMMR colorectal cancer
that has progressed following treatment with a fluoropyrimidine, oxaliplatin, and irinotecan.

This is the FDA's first tissue/site-agnostic approval.

Le et al Science 2017



4 US centegdn=78.(23 non-‘smo[gers)

P =0.002

Mutations/Mb

0 [
==

Never/Light Heavy

Tumor Mutation Never/Light Heavy P value
Burden (Mut/Mb) Smokers* Smokers
N=23 N=55

4.1 8.2
0-12.3 0-33

Median 0.002

Range

*Median TMB was similar (4.1) between never and light smokers.

Gainor ASCO 2018




-Several new biomarkers under
development: mircobiom, genomic
markers, epigenetic markers

-still a lot of work to be done

PD-L1 IHC
Is still the king

. Growing evidence that TMB is predictive
of immunotherapy efficacy in NSCLC

. Relevant challenges:

methodology standardization

Definition of high/low TMB

Turn-around time
Clinical validation

Reimbursement/cost
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Biomarker selection for 18t line ROUSSY

Pembrolizumab
Nivolumab+Ipilimumab
Durvalumab+Tremelimumab

Nivolumab+Ipilimumab
Durvalumab+Tremelimumab

|O+chemotherapy

Need TMB data
Pembrolizumab

Chemotherapy

Chemotherapy



10 combo tomorrow...
we need bioM !!!

a 800
[ Immuno-oncology
700 [ Targeted therapy
B Chemotherapy
M Radiotherapy
600 — - B Chemoradiotherapy
558 -
= | [ Multi-way combo
= [ Others
= 290 M Monotherapy
2
S
& 400
S
e
3
€ 300
=z
200 -
100
0 -
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
Ao} Ao} \e} O 0 A
RO e e R e G POV
A oW AW WA e A0 Al
ge™° = O et & o onef w

Hurmbersof ek using common ccmbe srategies:

1, ArtCTLA agonts: 251
2, Cramaecapis: 170
3 Raotherages: 64

3, AniAEGFA agerts: 43

5, Chwmcradhatagy oot 42
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J. Tang, A. Shalabi V. M. Hubbard-Lucey, annams of onco 2018
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