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MMR-Deficiency and Immune
Microenvironment

= Mismatch repair deficiency (MMR-D) referred to a deficiency in
proteins responsible for DNA repair such as MSH2, MSH6, MLH1, PMS2

= MMR deficiency leads to MSI-High phenotype

* MMR deficient /MSI-H cancers usually Harbor at thousands of
mutations:

= leading to high mutational burden also known as hypermutated phenotype

*DNA Mutations generate Protein Neoantigens that are recognized by T-
Cells



Tumor Location with likelihood
MSI-High

= Small bowel tumors =2 25% MSI'H

= Endometrial cancers = 16% Prevalence: W
= Colorectal cancers all stages 14% ‘ I 2%

= Gastric cancers 6% 7 A
= Cholangiocarcinoma 3-8% @ n
V. 35%

Stadler etal ASCO 2018 MSK-IMPACT an NGS platform



Rationale of Immunotherapy in MMR-D Cancers

= MSI-H Malignancies regardless of
the tumor histology is associated
with high mutational burden :
hyper mutated phenotype

= High mutational burden leads to
High Neoantigen expression

= High Neoantigen expression by
itself=> autologous immune
recognition of cancer cell

= Therefore PD-1 inhibition on
tumor Neoantigen specific T-cells
can activate anti tumor immune
response

A Absence of
immunotherapy

Protein with
mutation-assodiated
recantigen (MAMA)

. Tumor cell

MANAMHET
TR
i

_\\‘ﬁ.—.- e By

Tcell
anergy

PD-L1/PD-1interaction
blacks T-cell activation

U Po-11
- PD-1
WA
Wit

Presence of
anti-PD-1

Mismatch

repair Y
d'eﬂl:le !
Frameshift
rrutations
Protein with

mutation-associated
necantigen (MANA)Y
Tumor cel i
PD-L1 4 Anti-PO-1
Qc g ‘? antibady
TCR 1,} PO
i i
TRt o
ez
e
=
A

T-cell
&, activation

== |l1\..<

PD-L1/PD-1 interaction
blocked by antibody, freeing
T call to kill tumar cell

) P0G Arerican Assaciation for Cancer Ressarch

CCR Reviews

AACR

Jonathan C. Dudley et al. Clin Cancer Res

2016;22:813-820




CODEai - Tumor Location in CRC: Right Colon vs. Left Colon
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MSI-H or MMRd: Left vs. Right

— CRC_Right Colon_MSI-H/MMRd : 412
= CRC_Left Colon_MS-HMMAG : 125
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Median Difference = 217.0 days (15.6%)
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Performance : Collection -= Last Contact
HR = 0.503 (95% CI: 0.187 - 1.357)p = 0.167
CAC_Left Colon MSI-H/MMRd 10 Tx Median = 1487.0 days
CR.Z:_ngnl Colun_MSI-H.’MMhd_IO Tx Madian = inf days
Median Difference = inf days (inf%)

* 10 Therapy: ipilimumab, nivolumab, pembrolizumab



Biomarkers Identification
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Mechanism of Action of Immunotherapy

PD-1 expression on tumor-infiltrating lymphocytes is associated with decreased cytokine production
and effector function!!

Binds PD-1 receptors on T cells and disrupts negative signaling triggered by PD-L1/PD-L2
to restore T-cell antitumor function!?-14
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PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

D.T. Le, |.N. Urarm, H. Wang, B.R. Bartlett, H., Kemberling, 4.0, Eyvring,

Le et al NEJM 2015:
> Phase Il Trial for patients with MMR-D utilizing Pembrolizumab.

o 41 Patients with Metastatic Carcinoma with and Without MMR deficiency with
Pembrolizumab between 2013-15

o Primary End Point: Immune Related ORR and PFS

° Pembrolizumab was administered intravenously at a dose of 10 mg per kilogram of
body weight every 14 days
° The immune-related OR, PFS rate were :
o 40% (4 of 10 patients) and 78% (7 of 9 patients), for MMR- deficient CRC
° 0% (0 of 18 patients) and 11% (2 of 18 patients) for MMR-Proficient CRC .
> The median PFS and overall survival:
> Not reached in the cohort with MMR-Deficient CRC
o 2.2 and 5.0 months for MMR-Proficient (MSS) CRC



PD-1 Blockade in Cancer with MMR- Deficiency
(NEJM 2015)

PD-1 BLOCKADE IN MISMATCH-REPAIR DEFICIENCY

A Progression-free Survival in Cohorts with Colorectal Cancer
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Figure 1. Clinical Responses to Pembrolizumab Treatment.



PD-1 Blockade in Cancer with MIMR- Deficiency

Global Phase 2 Studies KEYNOTE-164 and KEYNOTE-158:
Study Design

Primary end point:
ORR (RECIST v1.1,
central review)

#Histologically confirmed, advanced, unresctable or metastatic CRC; previous treatment with approved therapies including . _
flueropynmidine, oxaliplatin, and innotecan. Seconda! ! end QOIntS.
"Histologically or cytologically confirmed, advanced, incurable non-CRC solid tumor; patients must have progressed on or
be intolerant to standard therapies. DOR, PFS, OS, safety
=2 prior therapies and 21 prior therapy for MSI-H CRC and non-CRC, respectively.

A“‘* Clinicaltrials.gov: NCT02460198 and NCT02628067
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METACHRONOUS (6 MO PERIOPERATIVE
METASTASES TREATMENT PREFERRED)
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> .
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» No previous
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Nivolumab + Ipilimumab Combination in Patients
With DNA Mismatch Repair-Deficient/Microsatellite
Instability-High Metastatic Colorectal Cancer:
First Report of the Full Cohort From CheckMate-142

Thierry Andreé,! Sara Lonardi,2Ka Yeung Mark Wong,3 Heinz-Josef Lenz,* Fabio Gelsomino,®
Massimo Aglietta,® Michael Morse,” Eric VVan Cutsem,? Ray McDermott,? Andrew Graham Hill, 1
Michael B. Sawyer," Alain Hendlisz,'? Bart Neyns,® Magali Svrcek,’ Rebecca A. Moss, ™
Jean-Marie Ledeine,'> Z. Alexander Cao, ' Shital Kamble, Scott Kopetz,'¢ Michael J. Overman’®

"Hépital Saint Antoine and Sorbonne Universités, UMPC Paris 06, Paris, France; Zlstituto Oncologico Veneto IOV-IRCSS, Padava, ltaly; *The
University of Sydney, Sydney Medical School, Sydney, Australia; *University of Southern California Norris Comprehensive Cancer Center, Los
Angeles, CA:; *University Hospital of Modena, ltaly; *University of Torino, Turin, Italy; "Duke University Office of Research Administration,
Durham, NC: 2University Hospitals Gasthuisberg - Leuven, Leuven, Belgium; #St Vincent's University Hospital, Dublin, Ireland; 19Tasman
Oncology Research Pty Ltd, Southport, Queensland, Australia; "'Cross Cancer Institute, Edmonton, AB, Canada; "2Institut Jules Bordet, Brussels,
Belgium; "*Universitair Ziekenhuis Brussel, Brussels, Belgium; “Bristol-Myers Squibb, Princeton, NJ; "“Bristol-Myers Squibb, Braine-I'Alleud,
Belgium;'"*MD Anderson Cancer Center, Houston, TX




Nivolumab & Ipi MMR-D CRC

(GI-ASCO 2018)

CheckMate-142 Study Design

Phase 2 Nonrandomized Study

Primary endpoint:

- Histologically Combination : _
confirmed metastatic s * ORR per investigator
or recurrent CRC assessment (RECIST v1.1)

« dAMMR/MSI-H per

local laboratory Other key endpoints:

» 2 1 prior line of cohort? i * ORR perBICR, DCR?

+  Median follow-up in the combination therapy cohort (N = 119) was 13.4 months (range, 9-25)°

« Results of the monotherapy cohort (N = 74) with a similar median follow-up of 13.4 months (range, 10-32)
are also presented’¢

*Enroliment was staggensd with additional patients being enrolied if 2 T of the first 19 centrally confirmed MSIH pafients bad a confirmed response (CR or PR). Chadibabe- 142 monotherapy and combination therapy
cohorts were not randomiead o designed for a formal companison. =Patients with a CR, PR, or 5D for 212 weeds <Defined here a5 the ime from first dose o data cutoff
1. Cwermnan MU, ot &l Lancel Oncol 2017,18:1182=1191.



Checkmate 142
PFS and OS

9-month rate (95% C1), %

Nivolumab +
ipilimumab®®

76 (67.0,82.7)

12-month rate (95% CI), %

71(614,78.7)

| =r'=Nivolumab + ipilimumab

Progression-free survival (%)®

No. at Risk

Nivolumab + ipilimumab 119 95 86

Nivolumab 74
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Overall Survival (%)

Nivolumab +
ipilimumabad
9-month rate (95% Cl), % 87(80.0,92.2)
12-month rate (95% Cl), % | 85(77.0,90.2)

301

207 e Nivolumab + ipilimumab

109 =O=Nivolumab

0
0 ) 6 9 12
119 113 107 104 78
74 64 59 55 37

15 18 2 24 7 30 B
Months
3 v 17 11 0 0 0

A1 19 17T 11 6 1 0

+ With similar follow-up, combination therapy provided improved PFS éﬁd OS rélative to monotherapy2ef

Median follow-up was 13.4 months (range, 9-25). *Median PFS was not reached (95% CI, not estimable). SPFS per investigator assessment. *Median OS was not reached (95% CI, 18.0, not estimable).

“Median follow-up was 13.4 months (range, 10-32). 'CheckMate-142 monotherapy and combination therapy cohorts were not randomized or designed for a formal comparison.
1. Overman MJ, et al. Lance! Oncol 2017,18:1182-1191.
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»The changing landscape of Management of CRC continues to evolve

»Stratification of Response based on biomarkers and Identification of
Mechanism Resistance is needed

» Great Need to move Immunotherapy to First Line therapy in MMR-d
Metastatic CRC



e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 DECEMBER 3, 2020 VOL. 383 NO. 23

Pembrolizumab in Microsatellite-Instability-High Advanced
Colorectal Cancer

T. André, K.-K. Shiu, T.W. Kim, B.V. Jensen, L.H. Jensen, C. Punt, D. Smith, R. Garcia-Carbonero, M. Benavides,
P. Gibbs, C. de la Fouchardiere, F. Rivera, E. Elez, J. Bendell, D.T. Le, T. Yoshino, E. Van Cutsem, P. Yang,
M.Z.H. Farooqui, P. Marinello, and LA. Diaz, Jr., for the KEYNOTE-177 Investigators*



KEYNOTE 177

(ASCO 2020)

Phase 3 KEYNOTE-177 Study (NCT02563002)

Pembrolizumab 200 mg Q3W

for up to 35 cycles
Key Eligibility Criteria (n=153)

MSI-H (PCR)/dMMR
(IHC) Stage IV CRC

oimaat sl Investigator-Choice Chemotherapy?
ECOG PS 0 or 1

(n=154)
Measurable disease
per RECIST v1.1 mFOLFOXE6 IV Q2W OR

mFOLFOX6 + bevacizumab® IV Q2W OR
mFOLFOX6 + cetuximab® IV Q2W OR
FOLFIRI IV Q2W OR 1L pembrolizumab significantly improved

FOLFIRI + bevacizumab IV Q2W OR PF3 vs chemotherapy in MSI-H/dMMR mCRC
FOLFIRI + cetuximab IV Q2W in KEYNOTE-1771

Until unacceptable
toxicity, disease
progression, or

patient/physician
withdrawal

Safety and
survival
follow-up

decision

HRQoL Analyses:

Prespecified exploratory PRO end points included

= Mean score change from baseline to week 18¢ in EORTC QLQ-C30, EORTC QLQ-CR29, and EQ-5D-3L scales/items
»  Time to deterioration (TTD) in EORTC QLQ-C30 scales/items

PRO data were collected at baseline, during treatment, and 30 days after treatment discontinuation

Chosen before randomization; "bevacizumab 5 mgikg IV, ccetuximab 400 mg/m? over 2 hours then 250 mg/m? 1Y over 1 hour weekly, “week 18 was selected so a high proportion of

patients would have completed PRO assessments (completion, 80%; compliance, 2B80%) and before the majority of patients were expected to have disease progression.
1. Andre T et al. ASCO Annual Meeting; May 29-31, 2020.



KEYNOTE 177
(ASCO 2020)

Progression-Free Survival

Progression-Free Survival N T

Events HR (95%CI) P

Pembro 54% 0.60 0.0002
Chemo 73% (0.45-0.80)

100
90 -

80 -
{12-mo rate

70 155% 24-mo rate
2 60- 37% 48%
2 h 19% Median (95% ClI)
9 59 e P e --- 16.5 Mo (5.4-32.4)
o m_h.l.l.l_‘_.l 8.2 mo (6.1-10.2)

40 - | T 1 1 || [T}

30 - \\“-\_\I_I_‘
20

10 -LI_LHLI-'_‘Ll_l_l_I

0 1 T 1 1 1 1 1 1 L] 1
0 4 8 12 16 20 24 28 32 36 40 44 48
No. at Risk Time, months
153 9% 7 72 64 60 55 37 20 7 5 0 0
154 100 68 43 33 22 18 11 4 3 0 0 0

Median study follow-up: 32 4 months (range, 24.0 - 48 3); PFS (time from randomization to first documented disease progression or death) assessed per RECIST v1.1 by BICR. Superiority of pembrolizumab vs chemotherapy for PFS
was demonstrated at the pre-specified one-sided a = 0.0117; Data cut-off: 19Feb2020



KEYNOTE 177

(ASCO 2020)

Summary of Best Anti-Tumor
Response

198 1 Pembrolizumab (N = 153)2

80
100 - S 70
90 - ‘\\\ ORR (95% CI) ORR (95% Cl) 30
43.8% (35.8%-52.0%) 33.1% (25.8%-41.1%) O
80 1 & 40
? 3
70 S &
o 50
a -0
53 B0 1 % 0
) o -100
+ <
S 50 4 K]
:.g £
o 100
o 40 - £ % | Chemotherapy (N = 154)°
(1]
(72}
30 - CR CR =
PR PR £
20 - B C o
| sp B sp i
1]
10 W Po 123 PP 2
B «©
. 59 | NENA | NE/NA g
Pembrolizumab Chemotherapy
N =153 N =154

9 (6%) patients in the pembralizumab arm and 19 (12%) in the chemotherapy arm were not evaluable (NE) or had no assessment (NA); 2104 of 138 (75%) evaluable patients in the pembralizumab arm and 111 of 135 (82%) evaluable
patients in the chemotherapy arm had a reduction from baselinein target lesion size_ Evaluable patientsinclude those with =1 post-baseline target lesion i i tin the intention-to-treat population; Data cut-off: 19Feb2020.
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Figure 1. Progression-free Survival in Patients with MSI-H-dMMR o1 T 100
Metastatic Colorectal Cancer. P R A
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Keynote 177

(ASC0 2020)

Duration of Response

1 2 24-mo response duration

Place video here

100 1 | 83%
90 - E 35%
32 L1l Ll nm L o
g ' L Lil [THE | 1 Tl ] |
o 707 :
Q ]
& 60 A ! Median DOR,
13 ' mo (range)
= =0 i NR (2.3+ to 41.4+)
o 407 8 ; i 10.6 (2.8 to 37.5+)
[ i
2 30- =
E 20 - i L1 L J
10 -
0 L] T L L] II L] L] T L] L] 1
0 4 12 16 20 24 28 32 36 40 44 48
No. at Risk Time, months
67 64 50 48 41 29 13 6 4 2 0 0
51 48 19 13 11 9 5 2 1 0 0 0

» Median time to response (range) was 2.2 mo (1.8-18.8) and 2.1 (1.7-24.9) for patients in the
pembrolizumab and chemotherapy arms

Data cut-off: 19Feb2020; Duration of Response assessedper RECIST v1.1 by BICR



Progression-Free Survival
WITH CROSS OVER

Progression-Free Survival 2 e

Time from randomization to progression on next line therapy or any cause death

Events HR (95% CI)

y Pembro 39% 0.63
100 12-mo rate Chemo 55% (0.45 - 0.88)
901 | 76%
80 E 67% 24-mo rate
T | 65%
707 ' ! 50%
60

} Median (95% CI)
W NR (NR - NR)
| 111 m L 23.5 mo (16.6 - 32.6)

PFS2, %
o
)

40 |
301 i
204 i
10- i
0 T L] I: L] ] : 1 L] T T L] 1
0 4 8 12 16 20 24 28 32 36 40 44 48
No. at Risk Time, months
153 131 120 116 107 103 98 72 46 25 15 5 0
154 136 117 100 86 IT Th 51 30 11 5 2 0

Data cut-off: 19Feb2020; PFS2 assessed per RECIST v1.1 by investigator.
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CONTINUUM OF CARE - SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE™P

INITIAL THERAPY®
FOLFOX # bevacizumabd
Qor

CAPEOX % bevacizumab®

Y

L

oF — Progression

FOLFOX + (cetuximab or petniturm.[mal:r}Erf
(KRAS/NRAS/BRAF WT and left-sided tumors only)

»See COL-D (2 of 13)

: or
L tata FOLFIRIY + bevacizumab® >

. : or :
:ﬁg;ggeynswe FOLFIRIY + (cetuximab or panitumumab)®-f » Progression

(KRAS/NRAS/BRAF WT and left-sided tumors only)
or
FOLFOXIRIZ-" + bevacizumab®

»See COL-D (3 of 13}

»See COL-D (4 of 13)

Progression
or

([Nivelumab * i?iIimumab] or pembrolizumab
[preferred]*)i4-%! (dMMR/MSI-H only)®

5-FU % leucovorin * bevacizumabd

or

Capecitabine * bevacizumabd

or

(Cetuximab or panitumumab}eff

(category 2B) (KRAS/NRAS/BRAF WT and

Progression

—

Improvement in
functional status

Patient not left-sided tumors only)
appropriate or - ,
for intensive| \ 7] (Nivolumab or pembrolizumab [preferred])-i! » Progression
therapy (dMMR/MSI-H only)®
or ) _
\/_'N'wolumab + ipilimumab’i-k! No improvement in
(dMMR/MSI-H only)® (category 2B) functional status

or
(Trastuzumab™ + [pertuzumab or lapatinib])"
or fam-trastuzumab deruxtecan-nxki® (HER2-
amplified and RAS and BRAF WT)®

* Patients should be followed closely for 10 weeks to assess for response.

»See COL-D (5 of 13}

Consider initial
therapy as aboveP
or

If previous
fluoropyrimidine,
see COL-D (5 of 13)

Best
supportive care

—»|See NCCN

Guidelines for
Palliative Care

See footnotes on COL-D (7 of 13)




Gastroesophageal & Gastric Cancers
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* TP53 mutation

= ATK-RAS activation
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= COHT, RHOA mutations
= CLONTB-ARHGAP fusion
= Cell adhesion

EBV
= PI3CA mutation
= P0-17/2 overaxprassion
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= COKNZA silencing
= |mmune cell signalling
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= ALHT silencing
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CODEai — 10 Therapy in Gastric Adenocarcinoma, Esophageal and Esophagogastric

Junction Carcinoma

Gl Cancers_M5I- Gl Cancers_MSI-

H/MMRA_IO Tx S/MMRp_IO Tx

Universe Universe
(N=215377) (N21517T7)

‘Cancer Types
Gastric
Adenocarcnoma,

Esaphageal and Esaphageal and
Ewaphagogastnc Esaphagopastnc
Junction Juniction
Carcinoma Carcnoma
(M=7654) [M=TE%6)

Event-free Proportion

10 Therapy Response

MSI-Stable or MMRp vs. MSI-High or MMRd

1.0

0.8

0.6+

0.4

0.24

oo

—— Gl Cancers_MSI-H/MMRd_IO Tx : 24
—— Gl Cancers_MSI-S/MMRp_I0 Tx : 214

200 400 600 800 1000
Time, days

Gl Cancers_MSI-S/MMRp_IO Tx Median = 63.0 days
Gl Canters MSI-H/MMRE 10 Tx Median = 106.0 days
Median Difference = 43.0 days (68.3%)

E2021 Carls Lifie Sclences
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Adjuvant nivolumab in resected esophageal
or gastroesophageal junction cancer following
neoadjuvant chemoradiation therapy:

first results of the CheckMate 577 study

Ronan J. Kelly,' Jaffer A. Ajani,? Jaroslaw Kuzdzal,® Thomas Zander,* Eric Van Cutsem,?

Guillaume Piessen,® Guillermo Mendez,” Josephine Feliciano,? Satoru Motoyama,® Astrid Lievre,
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CheckMate 577 study design

CheckMate 577

* CheckMate 577 is a global, phase 3, randomized, double-blind, placebo-controlled trial?

Key eligibility criteria

+ Stage II/1ll EC/GEJC n =532 Nivolumab

. Ader!ocarcinuma or squamous cell BEmEmd 240 mg Q2W x 16 weeks Primary endpoint:
carcinoma N =794 then 480 mg Q4W « DFSe

+ Neoadjuvant CRT + surgical resection
(RO,* performed within 4-16 weeks Secondary endpoints:
prior to randomization) . 08

+ Residual pathologic disease « OSrate at 1, 2, and
- zypT1orz ypN1 QI\': Efﬁeg.rieks 3 years

« ECOG PS0-1 n =262 then Q4W

Stratification factors

» Histology (squamous vs adenocarcinomay)

+  Pathologic lymph node status (= ypM1 vs ypHD)
= Tumor cell PD-L1 expression (= 1% vs < 1)

Total treatment duration
of up to 1 yeard

* Median follow-up was 24.4 months (range, 6.2-44.9)2
* Geographical regions: Europe (38%), US and Canada (32%), Asia (13%), rest of the world (16%)

‘ClinicalTriste.gov number, NCTOZ743494; Bpatents must have bean surgically rendered free of diseass with negative marging on resectied specimens defined as no vital tumor present within 1 mm of the

proimal, distal, or circumferential resection manging; *< 1% includes indeterminate nonevaluable wmor cell PO-L1 expresion, dUntdl disease recumence, imacceptable toaicity, or withdrawal of consent;
"asessed by investigator, the study required at least 440 DFS events to schieve 915 power to detect an sverage HR of 0.72 at & Z-sided a of 0,05, accounting for 4 pre-speciffed interim analysis; The Study

will continue a3 planmed to allow for future analysis of 05; Tme from randomization date to clinical data cutaff (May 12, 2020. 5




CHECKMATE 577

(ESMO 2020)

CheckMate 577
Disease-free survival
100 - Nivolumab Placebo
(n=532)  (n=262)
Median DF5, mo 1.4 11.0
80 - {95% CI) (16.6-34.0)  (8.3-14.3)
e HR (96.4% CI) 0.69 (0.56-0.86)
ﬁ 60 - P value 0.0003¢
m
(7, Mivolumab
|.|_. 1voliu
a 40 -
i = iy = 3]
20 - Placebo
D T T T T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months
Mo. at risk
Nivolumab 532 430 364 306 249 212 184 147 92 68 4 12 ] 4 3
Placebo 62 214 163 126 96 80 65 53 38 28 17 12 5 2 1 0

* Nivolumab provided superior DFS with a 31% reduction in the risk of recurrence or death and a doubling in median DFS

versus placebo

iPer investigator assessment; “6-month DFS rates were 72% (95% Cl, 68-7&) in the nivolumab arm and 63% (95% CI, 57-69) in the placebo arm; “The boundary for statistical

significance at the pre-specified interim analysis required the P value to be less than 0.036.
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CheckMate 577

Summary

» Nivolumab is the first adjuvant therapy to provide a statistically significant and clinically
meaningful improvement in DFS versus placebo in resected EC/GEJC following
neoadjuvant CRT

— 31% reduction in the risk of recurrence or death and a doubling in median DF5

— DFS benefit across multiple pre-specified subgroups

= Nivolumab was well tolerated with an acceptable safety profile

— Incidence of serious TRAES and TRAEs leading to discontinuation were < 9% with nivolumab
and 3% with placebo

» These results represent the first advance in years for this group of patients, potentially
establishing adjuvant nivolumab as a new standard of care

13




CheckMate 649

CheckMate 649 study design

» CheckMate 649 is a randomized, open-label, phase 3 study®

Key eligibility criteria

i . NIVO1 + IPI3
il dihciiis) Q3W x 4 then NIVO 240 mg QZW! Dual primary endpoints:
unresectable, advanced or g + 05 and PFS8 (PD-L1 CPS : 5)
metastatic gastric/GEJ/ @ _ )
esophageal adenocarcinoma ARRLER]  NIVO 360 mg + XELOX® Q3W¢ or Secnndary endpoints:

* No known HERZ-positive status NIVO 240 mg + FOLFOX! QZW¢ 0S (PD-L1 CPS = 1 or all

+ ECOG PS0-1 randomized)

i « 05 (PD-L1 CPS = 10)

TR e i XELOXe Q3w » PFS#(PD-L1 CPS =10, 1, or
tratification factors or FOLFOX! mwﬂ all ran dnmized]

+ Tumor cell PD-L1 expression (= 1% vs < 18%) . ORR¢

+ Region (Asia vs United States/Canada vs ROW)
« FOOGPS(DwsT)
+ Chemo (XELOX vs FOLFOX)

N = 1581, including 955 patients (60%) with PD-L1 CPS 2 5

+ At data cutoff (May 27, 2020), the minimum follow-up was 12.1 months"

“Clinical Trials.gov number, NCTOZB72116; "+ 1% includes indsterminate tumor cell PD-L1 expression; determined by PD-L1 |HC 28-8 pharmbx assay (Deko); ‘After HIVD + chemo
arm was added and before new patient enrollment in the NIVO1+IP13 group was closed; “Until documented disease progression {unless consented to treatment beyond progression
for MIVO + chemo), discontinuation due to toxicity, withdrawal of consent, or study end. NIVO is given for a maximum of 2 years; “Oxaliplatin 130 mg/m? ¥ (day 1) and
capazitabing 1000 ma/m arally twice daily (days 1-14); ‘Cualiplatin 85 mg/m?, lzuzovarin 400 ma/m?, and FU 400 mg/m? IV (day 1) and FU 1200 ma/m? IV daily {days 1-2); “BICR
assessed; "Time from concurrent randomization of the last patient to NIVO + chemo vs chemo to data cutaff.
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(ESMO 2020)

Statistical considerations

Chechiate 649

NIVO + chemo
vs chemo: PFS
PO-L1CP5 25

o 0.02

S0

NIVO + IPI
¥s chemo:;

—s 08

05
PD-L1CP525

03

PD-L1CP5 =1
{ex at interim: 0.007)

| =1

05
All randomized
{ex at interim: 0.007)

» Overall o is split between the 2 primary
endpoints

* If OS5 in the PD-L1 CPS 2 5 population is
statistically significant, 05 in PD-L1 CP5 2 1,
followed by O5 in all randomized patients, is
tested hierarchically

= Final PF5 and pre-specified interim O5 analyses:
after a minimum follow-up of 12 months

. Primary endpsint
D Serondary endpaint

E Fraction of o transmitted Lo next endpoint

sHierarchical testing of O5 in the PD-L1 CPS & 5 population, followed by all randomized patients, is planned for the final analysis. A
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Progression-free survival

CheckMate 649

Primary endpoint (PD-L1 CPS = 5)

HY0 = chams Cheama
100+ = 4TH =il
Midian PFS, mo I.7 (]
B0+ 195% ) (L |5.6-4.5)
i (e O ik (0.54-0,81)
;_‘_ 0 [ « DLOB0
.
g 404
o
204
D T T T T T T T T T T .I ‘:..-l
O 3 & 9 12 15 18 X1 24 27 30 33 3%
Months
W, a risk
0 + chara 4T1 M ] 1 L ED ® 1n L] [} 1 a
Chams - o3 o L 1 11 in ! T 4 L o

12-mo rate: MWIWD « chemo, 36%; chemo, 17%

PD-L1CP5 =1
HIVO = chuaffey  (Pmaied
ja=Bdl)  jm o= BES)
Waaddban FFE, o 7.5 )
195E O 7.0-B4) . 1-7.10§
HR {¥5% CI) 074 0.E5-0.85)

6 9 12 15 18 21 24 27 30 33 3%
Months

HIYO + chemo, 34%; chemo, 22%

All randomized

HIVD + chamo Chama
e TEAY A= RN
Madhan PFE, mo Y 6.9
1R Ol Ti-B5 b7
HR ¥ O 0.77 {8087}

NIV & chame

1]

G

ER 4
15

9 12 15 18 21 24 27 30 313 36
Months

HIVD « chema, 33%; chemo, 23%

* Superior PF5, 32% reduction in the risk of progression or death with NIVD + chemo versus chemo in patients whose

tumors expressed PD-L1 CP5 = 5

* PF5 benefit with NIVO + chemo versus chemo in PD-L1 CPS = 1 and all randomized patients

Per BICR assesoment; “Minimum follew-up 121 months.
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Response and duration of response

PD-L1 CP5 = 5 Duration of response (DOR; PD-L1 CPS = §5)
100 4
NIVD + 0 HIYD + chemo Chemo
chemo ‘n(::l[_%r;ll;.l.l : 804 {n =226  (n=17n
{n=378p =L Mesdian DOR, mao 9.5 7.0
ORR. % &0 45 E &0 (95 C1Y 0114 15 7-T9)
* =
95% Cl 55-65 40-50 E
P valuet < 0.0001 a 404
HIVO + chemo
Best overall response,-% 204
Complete response 12 7 o
Partial response 48 38 0 T T T T T T T r T T ]
Stable disease 28 34 o 3 f 9 12 15 18 1 14 7 El 13
Progressive disease 7 11 S Months
Mot evaluable 6 10 HIVE) + ehame 16 i 11 0 74 52 b 17 7 [ i o
Chistid 77 143 3k, o2 ] 21 13 7 4 L] 1 i
Median TTR (range), months 1.5 (D.8-10.2) 1.5 (1.0-7.1)

* ORR was higher with NIVO + chemeo versus chemo, and responses were mare durable

‘Randomized patients who had target lesion measurements at baselinge per BICR amesment; SORR was not formally tested, the pre-specified P value s descriptive; “Percentages
may not add up to 100% due o rounding: “Mumber of responders. e
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CheckMate 649

Summary

* NIVO is the first PD-1-inhibitor to demonstrate superior OS and PFS in
combination with chemo versus chemo alone in previously untreated patients
with advanced GC/GEJC/EAC

— Statistically significant and clinically meaningful OS benefit in patients whose tumors
expressed PD-L1 CPS = 5 and = 1 and in all randomized patients

— Survival benefit across multiple pre-specified subgroups (assessed in primary
population)

— PFS benefit in PD-L1 CPS = 5 (statistically significant), PD-L1 CPS = 1, and all
randomized patients

* No new safety signals were identified with NIVO + chemo

* NIVO + chemo represents a new potential standard 1L treatment for patients
with advanced GC/GEJC/EAC
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Nivolumab plus chemotherapy versus
chemotherapy alone in patients with previously
untreated advanced or recurrent gastric/

gastroesophageal junction (G/GEJ) cancer: .
ATTRACTION-4 (ONO-4538-37) study
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ATTRACTION-4

200 M"ngrm Phase 3 part of ATTRACTION-4: Study Design

* Phase 3 part of ATTRACTION-4 is a double-blind, randomized controlled study conducted at 130 centers in Japan,
Korea, and Taiwan®

4 ™ i Y
r—— Nivolumab 360 mg IV Q3W Treatment continued until:
Key eligibility criteria: . . *  Progressive disease per RECIST v1.1
: *  Unacceptable toxicity
* Unresectable advanced or SOX" or CapeOX* thera .
recurrent HER2 (-) G/GEJ cancer 11 P Py Withdrawal of consent
v ECOGPSof 0-1 Co-primary endpoints:
Chasno-radve — w . PF; E;mml assessment by IRRC)
Neoadjuvant or adjuvant I:-l:-.n'rrrps an
chematherapy allowed if « Turner call POL1 Placebo Other key endpoints:
completed 2180 days prior to (g i SN 5 «  PFS (investigator's assessment),
recurrence \ Disease staius )/ ORR, DOR, DCR, TTR, BOR, and
50X" or CapeOX*© therapy safety
\ J L v,

+ At data cutoff for interim analysis of PFS (31 Oct 2018), the median follow-up period was 11.6 months
* At data cutoff for final analysis of 05 (31 Jan 2020), the median follow-up period was 26.6 months
* Atotal of 724 patients were randomized between Mar 2017 and May 2018

sChinicalTrials gov identifier: NCTO2746708,
"SOK - 51 (egakur-gimaeraci-oteraci potassium) 40 mg/m? orally twice daily (days 1-14) and Chalplatin 130 mgém® IV {day 1). giw
wCapalid - Capecitabing 1000 mgm? arally twice daly (daye 1-14) and Craliplatin 130 mg'mt IV (day 1), giw
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=

Prabability of PES (%)
B o=s &8 =zZ 3 2 3 =

=

=

Progression-Free Survival

ATTRACTION-4

AtRisk
Nivolumah + Chamothorapy 362 2M

Placebo+ Chemutherapy 362 250

166
160

(Interim Analysis)
= Nvolumap + Chemcteragy
TR Nivolumab + Placebo +
I Chemotherapy | Chemotherapy
N=362 N=362
i Median PFS, months 1045 8.34
‘ (85% CI) (844-14.75) (6.97-.40)
3 Hazard ratio 0.68
! (98,515 1) (0.51-0.90)
i* Pualue 00007
i Ly PFS rate (%) 454 | 06
R T
Time {manths)
[ B B
el Data cut off: 31 0ct 2018 atinterim analysis

1

ATTRARTIANA

ATTRACTION-A

Overall Survival
(Final Analysis)

WU m Mﬂﬂgﬂ?ﬁ

1004
——Nivohumab + Chemafherapy
Ll —— Placebo + Chemalherapy
g 0 Nivolumah + Placebo +
LR Chemotherapy | Chemotherapy
E & N=32 N=32
g 5 Median 05, months 1745 1715
2 (95% CI) (15.67-20.83) (15.18-19.65)
g 1 Hazard ratio 040
i (95% CI) {0.75-1.08)
Pyalua 0.257
1l
T T T T T T T T T T T T T
003 6 8 1215 18 2 4038 %

ARk Time {months)
Nvolumab + Chemotherapy 362 346 318 260 202 193 169 150 102 88 23 2 0

Piaueho + Cremoherzgy 362 342 301 280 219 102 987 W1 07 48 16 5 D Data cutoff: 31 Jan 2020 atfinalanalysis
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* NIVO + Chemo demonstrated a statistically significant improvement in PFS,
but not in OS

- Higher overall response rates and more durable responses

* The pre-specified objective of the phase 3 part of ATTRACTION-4 was achieved,
showing clinically meaningful efficacy

* NIVO + Chemo demonstrated a manageable safety profile

* NIVO + Chemo could be considered a new first-line treatment option in
unresectable advanced or recurrent G/GEJ cancer
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Kato KN590 ESMO 2020

Pembrolizumab Plus Chemotherapy Versus
Chemotherapy as First-Line Therapy in
Patients With Advanced Esophageal
Cancer: The Phase 3 KEYNOTE-590 Study
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MJ, USA; ""Peking University Cancer Hospital & Institute; Beijing, China



Kato KND90 ESMO 2020

KEYNOTE-590 Study Design (NCT03189719)

Pembrolizumab 200 mg IV Q3W for <35 cycles
+

Key Eligibility Criteria Chemotherapy

* Locally advanced unresectable or 6-FU 800 mg/m? IV for days 1-56 Q3W for <35 cycles

metastatic EAC or ESCC or + Cisplatin 80 mg/m? IV Q3W for <6 cycles
advanced/metastatic EGJ Siewert

type 1 adenocarcinoma

» Treatment naive Placebo?
-ECOGPS0or1 +
» Measurable disease (RECIST v1.1) Chemotherapy

5-FU 800 mg/m? IV for days 1-6 Q3W for <35 cycles
+ Cisplatin 80 mg/m? IV Q3W for <6 cycles

Stratification Factors

* Asia vs Non-Asia region * Dual-Primary endpoints: OS and PFS (RECIST v1.1, investigator)
+ ESCC vs EAC » Secondary endpoint: ORR (RECIST v1.1, investigator)
«ECOG PS 0 vs 1 * Tumor response assessed at week 9 then Q9W (RECIST v1.1, investigator)

"Saline IV QIW for 235 cycles, All treatments were continued for the specified number of cycles or unfil disease progression, intolerable toxicity, withdraw al of consent, or physician
decision; EAC, esophegeal adenacarcinomae; EGJ, esophagogesinic junction, ESCC, esophageal squamous cell carcinoma,
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Overall Survival
PD-L1 CPS 210

HR
Events  (95% Gl) [
100+ Pembro + Cheme  67% 0.62 <0.0001
90 4 Chema BA%  (0.49-0.78)
m-
701 E;f;?u el ﬁga rate
3 i i 1N Median {85% C1)
& Madian
3 50 135 mo(11.1-156)
401 9.4 mo (8.0-10.7)
301 : 1
20
10+ LI|
u L] L L] E L] L] L] L L] L L]
0 3 6 9 12 16 18 21 24 27 30 33 38
186 175 151 125 100 79 66 40 23 10 4 0 O
197 174 142 102 73 55 42 28 13 6 1 0 O

Data cut-off: July 2, 2020,

Kato KN390 ESMO 2020

All Patients

HR
Events  {95% CI) P
100+ Pembre + Chemo  70% 0.73 <0.0001
80 Chemo 82%  (0.62-0.88)
m-
701 i12-mo rate
1599 : 24-mo rale
Tl fas% 28%
16% Median (85% Cl)
g 50 12.4 mo (10.5-14.0)
40+ 9.6 mo (8.8-10.8)
30
201
101
u T T T i T T T T T T 1
0 3 6 9 12 15 18 29 24 27 30 33 36
Mo. at Risk Tin'ﬂ, months
373 348 295 235 187 151 118 66 36 17 7 2 0
376 338 274 200 147 108 82 51 28 15 4 1 0
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Kato KMNS90 ESMO 2020

Response Rate and Duration: All Patients
(RECIST v1.1, investigator)

100 ~
90
80 A
70~
60 -
50

4

ORR,% % difference?
(95% CI) P

Pembro + Chemo 45.0 (39.9-50.2) 15.8

Chemo
12-mo rate
38.6% V]
17 8%

18.1%
6.1%

29.3 (24.7-34.1) <0.0001

Median DOR, (range)

40
30 ~
20 +
10 1
0

Patients in Response, %

m

-I_I\_H'"l—n_n_n_

8.3 mo (1.2+ to 31.0+)
6.0 mo (1.5+ to 25.0+)

0

No. at Risk
168
110

3

162
106

117
50

75
2

12 15 18 21 24

Time, months

G0 43 - 16 L

16 11 5 2

sEstimate based on Miettinen & Nurminen method stratified by geographic region, histology, and ECOG performance status; Data cut-off; July 2, 2020,




KEYNOTE 590 ESMO 2020

 First-line pembrolizumab plus chemotherapy vs chemotherapy plus placebo provided a
statistically significant and clinically meaningful improvement in OS, PFS, and ORR in
patients with locally advanced and metastatic esophageal cancer including EGJ
adenocarcinoma

— Superior OS: ESCC CPS 210 (HR 0.57, P<0.001), ESCC (HR 0.72, P=0.006),
CPS 210 (HR 0.62, P<0.001), all patients (HR 0.73, P<0.001)

_ Superior PFS: ESCC (HR 0.65), CPS 210 (HR 0.51), all patients (HR 0.65),
all P<0.001

- Superior ORR: all patients (45.0% vs 29.3%, A15.8%, P<0.001)

* Comparable safety profile between the two treatment groups
- No new safety signals detected

* Pembrolizumab plus chemotherapy should be a new standard-of-care as first-line therapy
in patients with locally advanced and metastatic esophageal cancer including EGJ
adenocarcinoma



Resistance Mechanism of Immunotherapy

Intrinsic Resistance Mechanisms to Immunotherapy

Scenarios that intrinsic resistance can be developed

Primary resistance:

Immune escape mechanisms
that exist in the non-
responding patients

Acquired resistance:

Immune escape mechanisms
that developed after an initial
response

Em [ Sensitive M Resistant

Iﬁ Sonsitive to immunotherapy @ Resistant to immunotherapy I

Sharma, Hu-Lieskovan, Wargo, Ribas. Cell, 2017
Hu-Lieskovan and Ribas. Cancer Journal. 2017



Mechanism of Resistance of Immunotherapy

Strategies for Extrinsic Resistance Mechanisms

Fuelthe Tank

Anti-GITR ' Block the Stop Sign
Anti-41BB/CD137 o : Anti-PD-1/L1

Anti-0%40 i . Anti-TIM3, anti-LAG3
Anti-lCOS = Anti-TIGIT

Take Away Barrier
IDO Inhibitor
Turn on Engine CSF1R inhibitor
Anti-CTLA4 Adenosine R inhibitor
TGFR inhibitor

Oncolytic Virus
TLR Agonists

Sting Agonists _
Meoantigen Vaccine |

Anti-CD40 N
Chemo/XBT/Targeted
Epigenetic modulators

Enginesrad CAR T ACT
Engineerad TCR T ACT




Targeting Checkpoints as an Approach
to Cancer Therapy

Select Agents Targeting NK Cells
(Innate Immunity)

Lirilumab

@ e
N

Adapted from Pardoll et al.

*

MOXR0916

TRX518

Urelumab

Varlilumab

Select Agents Targeting T Cells

(Adaptive Immunity)
Tremelimumab
Ipilimumab
.,./’"‘“*\ - CTLA 4
CDZS b
0X40 PD 1 Nivolumab
‘ / '37 Pembrolizumab
GITR- b Durvalumab
—@ cp137 == i3 Atezolizumab
s ) 4 Avelumab
/. e ‘ P . _//' T VISTA
HYEM  lAG3 @— BMS-986016

Adapted from Mellman et al and Pardall et al.12

Blocking agents Stimulating agents

CTLA-4=cytotoxic T-lymphocyte antigen-4; GITR=glucocorticoid-induced TNFR family related gene; KIR=killer-cell immunoglobulin-like receptor; LAG-
3=lymphocyte-activation gene-3; NK=natural killer; PD-1=programmed death-1; PD-L1=programmed death ligand-1.
1. Pardoll DM. Nat Rev Cancer. 2012,12(4).252-264. 2. Mellman | et al. Nature. 2011;480(7378):480-489. 3. Clinicaltrials.gov.

12



Treatment Decision-Making

RECURRENCE RISK
ABSOLUTE TREATMENT

TOXICITY
COST




The COMMIT Trial Stage IV CRC MMRd

Randomized Study of mFOLFOX6/Bevacizumab +/- Atezolizumab or Atezolizumab
Monotherapy in Patients with d-MMR Metastatic Colorectal Cancer (COMMIT)

NCI Trial Number NCT 02912559

Phase lll randomized 3-arm trial

Trial Type

NRG-GI004/SWOG-51610/ NCI

Sponsor

Primary Outcome Progression-free survival [2

0S, ORR, safety profile, surgical conversion rate, DCR, duration

Secondary Outcome i
i/ of response and stable disease

Patient Population

(Inclusion Criteria / Exclusion
Criteria)

Number of Patients Needed to
Accrue

*  Metastatic CRC; first-line
* d-MMR by IHC in CLIA-lab

325 (347 total)

Status Currently Accruing

rresenten s 2019 Gastrointestinal Cancers Symposium | #Gi19



The COMMIT Trial Stage IVCRC MMRd

COMMIT- Study Design

mFOLFOX6/ Bevacizumab
(Arm 1: Control)
d-MMR mCRC
Il Atezolizumab
systemic Rx for |[gmgd o—b e
mCRC) \ (Arm 2: Single Agent)

(N = 347)
mFOLFOX6/ Bevacizumab
+ Atezolizumab

(Arm 3: Combination)

Randomization (1:1:1)
Stratified by 1) BRAF mutation (V600E; non-VB00E, WT, or Unknown); 2) metastatic
disease: (liver-only; extra-hepatic), and prior adjuvant therapy (yes; no).




The ATOMIC Trial stage III CRC MMRd

MFOLFOX6 with or without Atezolizumab in Patients with Stage lll Colon Cancer and
Deficient DNA Mismatch Repair (ATOMIC)

NCI Trial Number NCT02912559

Trial Type Phase Il Adjuvant Trial

Sponsor Alliance A021502/ NCI

Primary Outcome Disease-free survival

Secondary Outcome OS5, adverse event profile

Patient Population = Resected stage lll adenocarcinoma (any T, N, .M,).
(Inclusion Criteria / Exclusion Criteria) - d-MMR by IHC (local or reference lah)

Number of Patients Needed to Accrue 557 (700 total)

Stat :
atus Currently Accruing
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The ATOMIC Trial stage 111 CRC MMRd

Study Design

(Cycle 1 mFOLFOX6)* Arm 1:_mFOLFOXﬁ +
. , atezolizumab for 12

Stage lli E i cycles, then atezo alone

Gﬂ|0!‘1 T Kesageniant T . for additional 6 mos
cancer,_Rﬂ of dMMR L R
Resection B

Arm 2: mFOLFOX6

e 10 A WERKS i e alone for 12 cycles

*One cycle of MFOLFOXS is allowed prior to registration

Stratification Factors: T, N stage, tumor location




Future of Immunotherapy in CRC
MMR-Deficient

Future of adjuvant therapy in high-risk Stage Il/lll CRC

Proof-of-concept trial for micrometastatic microenvironment targeting

ctDNA (-) — Observation
Stage Il MSS,
high-risk FOLFOX

thol :
s";g:'.f.’ ?;""RE i \ Novel immuno-targeted

CtDNA (+) therapy combinations

Baseline
CtDNA (+) . CtDNA monitoring
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In CONLCUSION
»Immunotherapy is new standard Now for Metastatic CRC MMRd

» The Treatment Paradigm of Gastric /GE junction carcinoma is an evolving process

» The addition of Nivolumab in the adjuvant after Preopertaive Chemo- radiotheraPy
followed by Surgery of Esophageal/ GE carcinoma led to a significant improvement in DFS

» (22 months Vs 11 months ) with P= 0.003 ( Checkmate 577)
» Awaiting for FDA Approval
» Nivo + Chemotherapy will represent a new standard of care for metastatic Gastric
adenocarcinoma / Esophageal/ GE
> In the Asian Population improvement of PFS 11.45 Vs ( Attraction4)

» Pembro + ChemotheraEy should also be new standard for metastatic Esophageal
Carcinoma Including GE’junction adeno



