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PD-L1 and PD-L2 Block T Cells from Attacking

Cancer Cells

 PD-1is an antigen expressed on
the surface of activated T-cells ot

* PD-1 interacts with its ligands a0
PD-L1 and PD-L2 expressed on g space
cancer and surrounding cells Ty

« This inhibits activation of T
lymphocytes and prevents an
anti-tumor immune response

Block Immuns Response

PD-1 inhibition with Keytruda reactivates T cells to attack and

kill cancer cells
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Pembrolizumab is a Humanized IgG4, High-Affinity

Anti-PD-1 Blocking Antibody

0
/ N\,
Parental Antibody
Mouse IgG1

Kp: ~28 pM
IC50: ~800 pM

Mouse variable (CDR) sequences
grafted onto human framework

s —a

MK-3475
Human IgG4

Kp: ~29 pM
IC50: ~600 pM
EC50: ~70 pM

EC50: ~118 pM

® No cytotoxic (ADCC/CDC) activity

® Low occurrence of anti-drug antibodies and no impact on
pharmacokinetics
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KEYTRUDA Development Program

AN

NN X KX

Approvals in Melanoma, Non-Small Cell Lung Cancer, (1L and 2L+ PD-L1+), Recurrent or
Metastatic Head and Neck Squamous Cell Carcinoma

Demonstrated overall survival
- vs. ipilimumab in melanoma
- vs. docetaxel in 2L+ PD-L1+ NSCLC

- vs chemo in previously treated patients with advanced bladder cancer

Data in first line NSCLC for both Monotherapy and in Combination with chemotherapy
Clinical activity in more than 20 different tumor types
More than 30 ongoing registration-enabling studies
5 FDA Breakthrough Designations
4 emggezz ‘15%%




Keytruda Monotherapy Has Shown Activity in 20 Tumors
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1. Daud A et al. ASCO 2015; 2. Garon EB et al. ESMO 2014; 3. Seiwert T et al. ASCO 2015; 4. Plimack E et al. ASCO 2015; 5. Nanda R et al. SABCS 2014; 6. Bang YJ et al.
ASCO 2015 ; 7. Moskowitz C et al. ASH 2014; 8. Zinzani PL et al. ASH 2015; 9. Alley EA et al. AACR 2015; 10. Varga A et al. ASCO 2015; 11. Ott PA et al. 2015 ASCO; 12. Doi T
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brolizumab Late Development Program

* Clinical
trials are
ongoing in
common,

uncommon,

and rare
cancers
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arker Program to Identify Cancers Likely
aspond to Pembrolizumab Therag

Increased antigen

Ligand Immunogenic presentation due

expression on

tumor microenvironment to high DNA

mutation load

DNA Mismatch
Immune-Related Repair Deficiency
PD-L1 Expression Gene Expression (MSI-H), DNA
(GEP) Signature Polymerase

mutation, others

Goal is to identify patients most likely to benefit from

treatment
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* Demonstration of clinical efficacy in a biomarker-
defined population

The NEW ENGLAND
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ORIGINAL ARTICLE

PD-1 Blockade in Tumors with Mismatch-Repair Deficiency

Dung T. Le, M.D., Jennifer N. Uram, Ph.D., Hao Wang, Ph.D, Bjarne R. Bartlett, B.S., Holly Kemberling, R.N., Aleksandra D. Eyring,
M.Pharm., Andrew D. Skora, Ph.D., Brandon S. Luber, Sc M., Nilofer S. Azad, M.D., Dan Laheru, M.D., Barbara Biedrzycki, Ph.D.,
C.N.R.P., Ross C. Donehower, M.D., Atif Zaheer, M.D., George A_ Fisher, M.D., Ph.D_, Todd S. Crocenzi, M.D., James J. Lee, M.D.,
Ph.D., Steven M. Duffy, M.D., Richard M. Goldberg, M.D., Albert de la Chapelle, M.D., Ph.D., Minori Koshiji, M.D., Ph.D., Feriyl
Bhaijee, M.D., Thomas Huebner, M.D., Ralph H. Hruban, M.D., Laura D. Wood, M.D., Ph.D., Nathan Cuka, M.D., Drew M. Pardoll,
M.D., Ph.D.,, Nickolas Papadopoulos, Ph.D., Kenneth W. Kinzler, Ph.D., Shibin Zhou, M.D., Ph.D., Toby C. Comish, M.D., PhD,,
Janis M. Taube, M.D., Robert A Anders, M.D., Ph.D., James R. Eshleman, M.D., Ph.D., Bert Vogelstein, M.D., and Luis A Diaz, Jr,
M.D

May 30, 2015 | DOI: 10.1056/NEJMoa 1500596
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Cancer Has a High Mutational Burden

* Mismatch repair (MMR) deficiency refers to deficiency in proteins
responsible for DNA MMR: MSH2, MSH6, MLH1, PMS2.

* MMR deficiency leads to the MSI-H phenotype.

* MMR deficient/MSI-H cancers harbor thousands of mutations (i.e.,
high mutational burden; hypermutated phenotype).

MMR Microsatellite
deficiency Instability =~ DNA mutations lead to
- A Y W protein neo-antig.ens,
PR ‘ ‘ detected as ‘foreign’ &
Tio — Tw — Ty — recognized by T-cells
Wild type Heteroduplex Full mutant
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ale and Hypothesis

* Hypothesis: Pembrolizumab is effective
in treating any MSI-H cancer

c Confidential

MSI-H cancer, regardless of tumor
histology, is associated with a high
mutational burden (hypermutated
phenotype)

High mutational burden leads to high
neoantigen expression

High neoantigen expression leads to
autologous immune recognition of
cancer cells

By blocking PD-1 on tumor
neoantigen-specific T cells,
pembrolizumab can activate anti-
tumor immune responses

Absence of
immunotherapy

Mismatch

- repair
deficiency = it
rameshi
mutations |
l Protein with
mutation-associated
neoantigen (MANA)
Tumor cell

MANA/MHC PD-L1
PD-1
ﬁm M: 14‘
e‘vl

el
anergy

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

repair

deficiency Erameshit
rameshi
mutations f

Presence of
anti-PD-1

Mismatch

1 Protein with
mutation-associated
neoantigen (MANA)
Tumor cell

ng L1 4, Anti-PD-1
% antibody

j Tcell '%/

< activation >

A A
s i A

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

© 2015 American Association for Cancer Reszarch

CCR Revisws

AAGR

Jonathan C. Dudley et al. Clin Cancer

Res 2016;22:813-820
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gical Rationale for Tumor-Agnostic Appro

* PD-1 blockade with
pembrolizumab can
restore effective anti-
tumor immunity in MSI-H
cancer, regardless of i
cancer type

Q L LT

.\gﬁ

Inactivation

Activation “ P e
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olizumab Therapy of MSI-H Cancer

* MSI-H cancer represents a unique, biomarker-identified
disease with a common immunobiology

* MSI-H cancers are readily identifiable using locally
available assays (e.g., PCR, IHC)

* MSI-H — associated with worse prognosis in advanced
CRC; limited data in MSI-H gastric and endometrial
cancer — worse prognosis (or unclear association with
prognosis) in advanced-stage disease

€9 MERCK
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g Clinical Studies

* A Phase |l Study of Pembrolizumab (MK-3475) as
Monotherapy in Subjects With Previously Treated Locally
Advanced Unresectable or Metastatic (Stage V)

Mismatched Repair Deficient or Microsatellite Instability-
High Colorectal Carcinoma (KEYNOTE-164)

— Locally confirmed MMR deficient or MSI status

* A Clinical Trial of Pembrolizumab (MK-3475) Evaluating
Predictive Biomarkers in Subjects With Advanced Solid
Tumors (KEYNOTE 158)

— Any advanced solid tumor, with the exception of colorectal
carcinoma (CRC), which is Microsatellite Instability (MSI)-
High (MSI-H)

€9 MERCK
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* There is a strong biological rationale for anti-PD-1
pembrolizumab therapy of MSI cancer, regardless of
tumor histology

* Clinical trials have demonstrated durable clinical efficacy
of pembrolizumab for the treatment of MSI-H colorectal
and non-colorectal cancer

* Challenges in drug development for a tumor-agnostic
indication

— Study design for providing evidence of clinical efficacy (vs
traditional randomized controlled studies)

— ldentification of study population

€9 MERCK
Be well
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