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1 Cancer Immunotherapy
| a Update of checkpoint
Inhibitors in lung cancer therapy

Future Outlook
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Key events in the history
of cancer immunotherapy
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Breakthrough of year

~ Cancer Immunotherapy

* This year marks a turning point in cancer, as long-sought efforts to unleash the immune
system against tumors are paying off—even if the future remains a question mark

Science. 2013 Dec 20;342(6165):1432-3



Stimulatory and Inhibitory Fac
in the Cancer-Immunity
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CTLA-4 and PD-1/PD-L1 checkpoint
blockade for cancer treatment

Early immune response: P T

T cell activation ,* i Effector Phase

-

Tumor cells .

Blood vessel

Lymph node Peripheral tissues

" Nivolumab _ MPDL3280A
ME-347 5 MEDI4T 36

= Ipilimumab
- Tremsimumah

{yi C, Postow MA. FEBS Lett. 2014:588:368-376 ,..




CTLA-4 and PD-1/PD-L1
Checkpoint Blockade for Cancer Treatment

af o Immune checkpoint blockade includes agents targeting the
~ negative regulators CTLA-4 and PD-1

o CTLA-4 attenuates the early activation of naive and memory T
cells in the lymph nodes
Agents targeting CTLA-4 include ipilimumab and tremelimumab

\

o In contrast, PD-1 modulates the effector phase of T cell activity in
peripheral tissues via interaction with PD-L1 and PD-L2

o Agents targeting PD-1 include nivolumab and MK-3475

o Agents targeting PD-L1 include MPDL3280A and MEDI4736

Kyi C, et al. FEBS Lett. 2014;588:368-376




Comparing CTLA-4 and PD-1

CTLA-4 PD-1

Biological function = Inhibitory receptor = |nhibitory receptor

Expression on T cells at the time of initial response = Activated T cells, B cells, NK cells

to antigen (activated CD8+ T cells) TILs in different tumor types

Major role » Regulates the early stage of T-cell = Limits T-cell activity in peripheral
activation tissue after inflammatory response
= Limits autoimmunity

Ligands = B7.1 (CD80) = PD-L1 (B7-H1/CD274)

= B7.2 (CD86) = PD-L2 (B7-CD/CD273)
- Mechanism of action  After ligand binding: After ligand binding:

»Binding with PI3K, phosphatases »Recruits inhibitory phosphatase, SHP-
SHP-2 and PP2A 2
»Blockade of lipid-raft expression »Decreases expression of cell survival
»Blockade of microcluster formation protein Bcl-xL

=|nhibits kinases (PI3K/AKT) involved
in T-cell activation

CTLA-4 and PD-1 have separate
but complimentary roles in immune responses

Crit Rev Oncol Hematol. 2014;89:140-165.
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* CTLA-4 Checkpoint Inhibitor



Anti-CTLA-4 antibodies can induce
clinical response in a broad variety of cancer

i Bladder
Control
Prevent Renal

pathogens — melanoma

—— auto-immunity Fsonhageal
Co-stimulation via CD28: CTLA-4 blocks co-stimulation: Ipilimumab blocks CTLA-4:
No T-cell activation T-cell activation

T-cell activation

CTLA4

\ ﬁ)ilimumab

Adapted from Lebbé et al. ESMO 2008

APC, antigen-presenting cell; CTLA-4, cytotoxic T-lymphocyte antigen-4; MHC, major histocompatibility complex; TCR, T-cell receptor.

Adapted form Lebbe et al. ESMO 2008
Presented By Lawrence Fong at 2014 ASCO Annual Meeting
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Ipilimumab in combination with paclitaxel
and carboplatin as first-line therapy in extensive-
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Ipilimumab in Combination With Paclitaxel and disease-small-cell lung cancer: results from a

Carboplatin As First-Line Treatment in Stage [TIB/IV . % . :
: l i - oy / , randomized, double-blind, multicenter phase 2 trial®
Non-5mall-Cell Lung Cancer: Results From a Randomized, i . _
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Ipilimumab in combination with PC
as first-line therapy in stage 11I1B/IV NSCLC

Allocated to contral regimen
Troated
Mot treated

Still receiving treatment

Mot receiving treatmant
Completed induction phase
Completed maintenance phase
Disease prograssion
Adverse event
Death
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J Clin Oncol. 2012 Jun 10;30(17):2046-54



Kaplan—Meier plots for OS
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J Clin Oncol. 2012 Jun 10;30(17):2046-54



Kaplan—Meier plots for PFS per immune-related (ir) response
criteria (irPFS) and modified WHO criteria (mWHO-PFS).
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Adverse Events

Control (n = 65&)

Concurrent Ipilimumab in =71}

Phased Ipilimumab (n = 67)

Grades Grades Grades
Event land2 Grade3 Graded | land2| Grade3 (Graded |land2| Grade3  Grade 4
Any adverse event, % 31 29 11 16 20 27 19 42 12
Any treatmentrelated adverse event, % 43 29 8 35 24 17 43 21 8
reatment-related non-hematologic adverse events, %
Fatigue 22 b 0 20 7 1 19 5 ]
Alopecia 45 MA MA 34 MA MA 45 MA MA
Rash 8 2 0 25 3 0 10 i a0
Pruritus B 2 0 1 0 0 8 a ]
Arthralgia 11 0 0 16 0 0 T2 2 ]
Asthenia 3 2 0 4 2 0 16 2 0
ks Diarrhea 14 3 0 23 7 0 18 5 a
. Mausea a1 2 0 25 1 0 31 2 a0
Vomiting 15 2 0 17 1 0 16 2 i
' Peripheral neuropathy” 23 2 0 13 1 0 10 a0 a
Peripheral sensory neuropathy” 11 2 0 8 0 0 16 3 a
Hematologic abnormalities, %t
T Thrombocytopenia 35 8 2 39 2 0 40 3 0
Meutropenia 32 8 2 26 b 3 34 2 a
Anemia 89 g 0 80 8 3 92 g a
Liver-function enzymes, %t
ALT 35 2 ] 40 2 0 29 2 0
AST 37 2 0 25 2 0 3 2 ]

NOTE. Adverse events listed were those (any grade) reported in =15% of patients in any arm. Patients could have more than one adverse event.

Abbreviation: MA, not applicable.

*As reported by investigators (standardized Medical Dictionary for Regulatory Activities query term scope).

t0n the basis of laboratory results.

J Clin Oncol. 2012 Jun 10;30(17):2046-54



CA184-104: phase lll trial comparing the the efficacy of ipilimumab (lpi) with PC versus
- placebo with PC in patients (pts) with stage IV/recurrent NSCLC of squamous histology

SCREENING y { INDUCTION | MAINTENANCE || FOLLOW-UP |
stage IV/ ..( Ipi 10mg/kg+PC ® Ipi 10mg/kg
recurrent . Wks 7, 10, 13, 16 J L Every 12 wks | Follow-up
squamous . Every 12
Elzf)cc:fl Placebo+PC Placebo | ‘;’ks
S 9 or
*  Wks7,10,13,16 |*  Every 12 wks curvival

mune diseases

taxel (175 mg/m2, IV)
boplatin (AUC=6, IV)

M &
& N
Y

-

Tumor assessment
Wks 7, 13, 19, 25 W

primary endpoint
oS

secondary endpoints

OS among pts who receive blinded therapy
PFS
best overall response rate

J Clin Oncol 31, 2013 (suppl; abstr TPS8117)



SCREENING INDUCTION
v Y
Ipi+EP Ipi

2 cycle Q3W 2 cycle Q3W 2 cycle

ED-SCLC AL J
PIacebo+EP Placebo

» Q3W 2cycle Q3W 2cycle

N A 4

'S

CA184-156: Phase Ill Trial Comparing the Efficacy of Ipi Plus Etoposide/Platinum
| Versus Etoposide/Platinum in Subjects With Newly Diagnosed ED-SCLC

~ MAINTENANCE |

Ipi 10mg/kg
Q12w

Placebo
Q12w

oS

istory of autoimmune disease

pside (100 mg/m~2, IV on Days 1-3
) +cisplatin (75 mg/m~2, IV)
arboplatin (AUC=5, IV) once Q3W

primary endpoint

secondary endpoints
OS among pts who receive blinded therapy
immune-related and mWHO PFS
best overall response rate
duration of response

10 mg/kg, IV, Q3W)

J Clin Oncol 30, 2012 (suppl; abstr TPS7113)



A Phase lll Study of Nivolumab in Combination with Yervoy in
Patients with Advanced Non-Small Cell Lung Cancer

Clinical Trial Profile

A Phase Il Study of Hivolumab in Combination with Yervoy in Patients with Advanced Non-Small Cell Lung Cancer

Disease Type Lung, Mon-Small Cell
Patient Segment First line, Stage ll, Stage IV
Trial Tag ! Attribute MiA

Trial Phase 1]

Sponsors BMS, Ono Pharmaceutical
i ipilimumat,
Primary Drugs ER—

Other Drugs

Protocol 1D/ Trial Identifier TrialTrovelD-208853

Status Flanned
Trial OQutcome(s) MiA
Outcomes Details MiA
Objectives
To evaluate nivolumab in combination with yervoy in patients with advanced non-small cell lung cancer.
( i E =i )
TriglObjectives Primary Endpoint/Cutcome measures/objectives
MiA
Other Endpoint/Cutcome measuresiobjectives
MiA
Study Design
M
Treatment Plan J

Treatment Plan
Patients will receive nivolumab in combination with yervoy.




PD-1/PD-L1 Checkpoint Inhibitors



D-1 and PD-L1 antibodies in phase Ill development

Agent
Anti-PD-L1
MPDL3280A
MEDI4736
Anti-PD-1

Nivalumahb

MIK-3475
(Pembrolizumab)

Class Disease State
Engineered IgG1 NSCLCl!
Modified 1gG1 NSCLC!2!
IgG4 Melanomal3l: NSCLC!4!; RCCIF]
IgG4 (humanized) Melanomal®l; NSCLCI7#]

1. ClinicalTrials.gov. NCT02008227. 2. ClinicalTrials.gov. NCT02125461. 3. ClinicalTrials.gov. NCT01844505.
4. ClinicalTrials.gov. NCT01673867. 5. ClinicalTrials.gov. NCT01668784. 6. ClinicalTrials.gov. NCT01866319.
7. ClinicalTrials.gov NCT01905657. 8. ClinicalTrials.gov. NCT02142738.



Phasel Nivolumab (anti-PD-1; BMS-936558,
ONO-4538) multidose regimen

Eligibility:advcanced melanoma,NSCLC,RCC,CRC, or CRPC with PD

after1-5 systemic therapies

Follow-up q8w x 6
(48 wks)

8-wK treatment cycle

|
Day 1* 15¢% 29%

Treat to confirmed CR,
worsening PD,
unacceptable toxicity,
or 12 cycles
(96 wks)

*Dose administered 1V q2w.
Scans done at baseline and following each 8-wk treatment cw:ie

Brahmer JR NEJM 2013



Select Aes(>1%) occuring in Pts with NSCLC
treated with Nivolumab(N=129)

Drug-related pneumonitis(any grade) occurred in 8 NSCLC Pts(6%) VS 12 Pts(4%) in the
overall study population
-3Pts (2%) with NSCLC had grade % pneumonitis

Treatment-Related

Select AE, % (n) Any Grade* Grade 3/4*
Any treatment-related select AE 41 (53) 5(6)
Skin 16 (20) 0
Gastrointestinal 12 (15) 1(1)
Pulmonary 7(9) 2(3)
Endocrinopathies 6 (8) 0
Hepatic 5 (6) 1(1)
Infusion reaction 4 (5) 113}
Renal 3 (4) 0

“AE severity was graded based on the Common Terminology Criteria for Adverse Events, v3.0
Brahmer JR, et al. ASCO 2013. Abstract 8030.



Efficacy of Nivolumab monotherapy
in Pts treated with NSCLC

Dose, ORR, Median DOR, SD Rate = 24 Wks, Median PFS, Median OS5,
mg/kg % (n/N) Wks (Range) % (n/N) Mos (95% Cl) Mos (95% ClI)
17.1 74.0 10.1 2.3 9.6
All doses
(22/129) (6.1+, 133.94) (13/129) (1.9-3.7) (7.8-12.4)
i 3.0 63.9 15.2 1.9 9.2
(1/33) (63.9, 63.9) (5/33) (1.8-3.6) (5.6-11.1)
3 24.3 74.0 8.1 1.9 14.9
(9/37) (16.1+, 133.9+) (3/37) (1.7-7.3) (9.5-NE)
- 20.3 83.1 8.5 3.6 9.2
(12/59) (6.1+, 117.14) (5/59) (1.9-3.8) (5.2-12.4)

Durable responses: responses are ongoing in 45% of patients (10/22)
Rapid responses: 50% of responding pts had response at first assessment (8 weeks)

7/16 responders who discontinued for reasons other than disease progression responded

for 216 wks; ©6/7 remain in response

6 pts with unconventional “immune-related” responses were not included as responders




Nivolumab in combination with
PT-DC in advanced NSCLC

Chemotherapy-naive patients with stage llIB or IV NSCLC

Non-squamous Any histology Any histology

Nivolumab 10 mgkg IV Nivolumab 10 mgkg IV Nivolumab 10 mgkg IV® Nivolumab 5 mgkg IV
Q3W*" + Gem 1250 mg/m? Q3W" + Pem 500 mg/m? Q3W + Pac 200 mg/m? Q3W* + Pac 200 mg/m?
+ Cis 75 mg/m? + Cis 75 mg/m? + Carb AUCB + Carb AUCH

(four 21-day cycles) (four 21-day cycles) (four 21-day cycles) (four 21-day cycles)

Nivolumab 10 mg/kg IV Q3W ”L::fi'lud'?;:‘pﬂ gﬂr:;::nw
until disease progression or unacceptable toxicity® or unacceptable toxicity’

Primary objective: safety and tolerability
Secondary objectives: ORR and PFS rate at 24 weeks

Antonia SJ, et al. 2014 ASCO Abstract 8113.



Results and Conclusions

YBIT IR 6 B A KA 2 PR il =1
o 3ALRBITAIEAR BB MR A 945%
« ORR: 33-50%
e 14E0S: 59-87%

Nivo Nivo Nivo Nivo
10+gem/as 10+pem/cis 10+pac/carb 5+pac/carb
E |30 %+ ER T i+ ER TR

15 15 14
ORR, n (%) 4(33) 7(47) 7(47) 7(50)
mDOR (FEE), & (12.21?1.7) (13?12-232.1) (11.315-569.0) (11.4N-§7.3)
PDJ/JBOR, n (%) 0 0 3(20) 1(7)
24[EAYPFS, % 36 71 38 57
1£F0S,% 59 87 59 NA

Antonia SJ, et al. 2014 ASCO Abstract 8113.



Ongoing Nivolumab Clinical
Trials in Patients With NSCLC

Line of therapy Phase PD-L1 Selection Comparator

Single agent Nivolumab

1st linelll ln Yes Chemotherapy

2nd line, squamous(? ln No Docetaxel

2nd line, adenol3! 1 Yes Docetaxel

2 2nd line, Il No NA

squamous!4!

2 2nd linel! I No + LAG3

2 2nd linel®] I No + lirilumab (KIR)

1st linel”] I No Single agent; + chemotherapy;
+ bevacizumab; + erlotinib; + ipilimumab

1. ClinicalTrials.gov. NCT02041533. 2. ClinicalTrials.gov. NCT01642004. 3. ClinicalTrials.gov. NCT01673867.
4. ClinicalTrials.gov. NCT01721759. 5. ClinicalTrials.gov. NCT01968109. 6. ClinicalTrials.gov. NCT01714739.
7. ClinicalTrials.gov. NCT01454102.



MK3475(Pembrolizumab , Anti-PD-1):
Phase | Trial Design

»

Apr | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

=
IPI-N 10 q2w
(n=41)

Part B: Metastatic
unresectable MEL

IPI-N 10 3w
(n=24)
IPI-N 2 q3w

(n=22) |

Ribas A et al. ASCO 2013. Abstract 9009.




KEYNOTE-001:

NSCLCH KRAFI%

-FL it (N=307)

AL AEBEAL BEAL S AEBEAL

(N=33) (N=40) DR (N=45) (N=45)

PD-L1+ Fee PORLE DD 14 PD-L1+
BTN >2{KI8TT >1IKIBTT . >1{KIRIT
2206077 ks | | B LREH i Yokt

Pembro
10mg/kg
q3w

Pembro
10mg/kg
q2w

« FEZLH: ORR (RECIST v1.1[M 7 A0 3EAH])
o RELR: SEMHEITRARE(IrRC) [ L E PEAE]
» Pembrolizumab (MK3475) J&8¥T 4. HZPD, HAAJEZHFE I

YRI5 BB 3 BEHL 7 A 2mg/kg q3wAT10mg/kg q3w4, Tl 34451 535 Bt 14252 10mg/kg q2wFH10mg/kg q3w4i
=L BEHLIA S 1450132 52 2mg/kg q3w i) & ik b H 182014459 A 11 H

Bmaik HYl: 2014453 H3H

Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001: FLZRASIF

f i _ N2e

Filg, PAGEEE), 65(28-86)
B 50%
ECOG PS: 0/1/#k%% 31%/68%/1%
AN Bf/BABRIEREE N/ /Hfih 83%/4%/11%/2%
B 17%
BEAEEEZI8YT IR 0/>=1 17%/83%
3. M0/M1a/M1b/R %] 13%/28%/49%/11%
i #9852 5%
EGFRZEZZ(N=250) 16%
KRASZRAZ(N=156) 26%
ALKZEE K EHE(N=231) 3%
S BEI/EE/ WD/ ARA 5%/64%/28%/2%

Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001:
TRE S BT XA REHLE

o N B T

FEH  3-5%
Hr A (3 B ) Y& 77 B[] (d) 85.5(1-400) BITHRA BB (RER25%)

i

R 2% <ax

A EA | & (n 5.5(1-23
P R o 0
8% <1%

S PTAISETR BL I 5 5 (%)

=z
%
%
S 7 ™0
% o
3% FARERBRA R IR ERA%) | |

Jirti ¢ 2%
HRAR D B8 Tt <1%

9%

0.4%

Y|
P
?7_%'
N b\ »
%

A 55 (1.5% ) R AR JE A 2% )N
TR B <A Y 1) FL A B 7E S B AN R S 9 25 1 28 RO IR
Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001:
X KA (%)

NN =R 223

(RECIST v1.1, H.CiEA)

Change From Baseline in Sum of
Largest Diameter of Target Lesion, %

100

g0

60

O Treatment naive

58%

M Previously treated

*TTPEAL BB AR RO VAL JE LR A I e e B 2R DB — IR 2R S R DR A
Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001: i iy v 4
(RECIST v1.1, HH.UiFAh)

21(16-27) BUHE
BIT 236 2 Q3W 6 33(4-78)
REWRTT 42 26(14-42) 10 Q3W 126 21(14-29)
B2 i T 194 20(15-26) 10 Q2W 104 21(14-30)
HI 230 PD-L15RiA 236
[ 191 23(17-29) ek 201 23(18-30)
fig e 39 18(8-34) [ 44 35 9(2-23)
M R sk 230 EGFRZASR 36 14(5-30)
ERIVAZES 165 27(20-34) KRASZEAL 39 28(15-45)
MAS 65 9(4-19) ALK K] 4 6 17(0-64)

AU FEIIAFIRIIN G R # b H 201443 H3H
Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001:
PR vEE (irRC, B3T3 vRAL)

Uk PN IE S NING S

- FiSM4561EZ2mglkg q3WIEITHIEE S, ORR2#420%(95%CI:10%-35%)b

=it 262 23(18-29) BUHR

IRIT 262 2 Q3W 6 67(22-96)
REIRIT 45 47(32-62) 10 Q3W 141 22(16-30)
DXL RIT 217 18(13-24) 10 Q2W 115 22(15-30)

\J HHF 258 PD-L1RIA 262

E|S 212 23(17-29) FH 4% 222 25(19-31)
3 44 25(13-40) B 4 40 13(4-27)

IR S s 256 EGRFRRZE 41 12(4-26)
B/ & 182 27(21-34) KRASZR AR 41 32(18-48)
MA 74 14(7-24) ALKE HE 6 33(4-78)

b a1 H #A 8201449 H 11 H

Garon EB, et al. 2014 ESMO Abstract LBA43.




KEYNOTE-001:
BRI IA] & SRR FFEERT [F]

* Treatment naive: 100% of responses ongoing
* Previously treated: 77% of responses ongoing

Treatment naive
Previously treated
Partial response
Progressive disease

=(ngoing treatment

] 10 20 a0 40 a0
Time, weeks

afl FEHR A R T IN R
Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001:
PEfdi: HI¥E vs. B8

Ik

PFS (RECIST v1.1, Central Review)

Treatrment Naive
----- Freviously Treated

w09, |
90 A
o IR
70- '.‘ S
B0~ )
1 )

504

|
40- -'Jg B
33: -J'J-l.l.u.__ l

10- l—-|___J

0 I I 1 1 1 1

Progression-Free Survival, %

o B 1la 24 32 40 48

n at risk
Treatmant Naive %2 29 25 11 4 2 0

Previously Treated 217 159 Bl 33 13

as

10407
90 - IR |
# BO- Ll 1l L1 i |
= 701
£ o
2 507
= ap- o 11T T
[ ]
o 307 i
g 201 Treatment Maive '
10 q=——= Previously Treated :
1
0 I I 1 | T | 1
0 2 4 6 B8 10 12 14
Time, months
45 41 38 24 13 7 2 ]
217 192 146 rr 33 -] | ]

_ _
F1Hz70s (H)
6> H 0S (%) 86 59

A7 PFS (&) 10
245 PFS (%) 51 26

Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001:
VR A&

Va

- 2 mg/ke C3W
5 10 mg/kg Q3W |
£ - 10 mg/fkg Q2W #
2 £
2 5
. ks
5 T
& 2 307 2 mg/kg Q3W -
= - S 207 e 10 mg/kg Q3W nl
a g TP | 10- 10 mg/kg Q2W
1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
40 48 01 2 3 4 5 6 7 B 9 10 11 12 13 14
Time, weeks Time, months
n at risk
Q3w 2mgkg 6 5 2 2 0 b 0 6 6 6§ 5 5 5 5 5 5 §5 3 3 1 1 0
Q3Wl0mg/kg 141 106 &0 27 13 4 0 14113112211499 84 56 41 27 19 10 29 1 0 O
Q2W10 mg/kg 115 87 44 15 4 0 0 11510810591 &0 63 40 21 14 5 2 0 0 © O
I B~ N O ééﬂw
R A7PFS (JA) 13.0 FALoS (H)
24/E PFS (%) 30 61~ H 0S (%) 64

Garon EB, et al. 2014 ESMO Abstract LBA43.
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KEYNOTE-001:
PD-LLERIA /K5 EBER

ORR (%)
37
22
17
. 10
Fal1

B £41(N=129) B 58H {£(n=41) = §5[H{E(n=46) B [ {%(n=42)

Garon EB, et al. 2014 ESMO Abstract LBA43.



KEYNOTE-001:
P :

Ih~

X3

PD-L1E1A

PFS (RECIST v1.1, Central Review)

oS

52 100+ Strong

= 2097 ‘. 0 m——— Weak

% 80+ - — — — Negative E

5 704 T:E

w =

@ 60 S By Ll |

£ 507 A 507 Q'J'H-hm_u.u.u._t.. |

c 407 = 404 T 1

=) et T (9 1 LSy |

3 309 ".'|_1_ :':;; 30+ Strong JI

¢ 204 .:-4 dads QO 204 — Weak I

éu 10+ *J_ _IL__ 109 - — — — Negative :

& o T T T T L 1 0 T T T T T T T 1 T

0 8 16 24 32 40 43 01 2 3 45 6 7 8 9 1D 11 12 13 14
Time, weeks Time, months

n at risk
Strong 44 28 18 17 9 b 3 44 43 38 38 34 32 3027 2118 9 8 5 5 4
Weak 53 43 17 12 6 0 0 53 51 485 40 34 31 26 22 1811 8 7 5 5 4
Megative 49 30 15 7 1 0 0] 49 42 38 34 29 26 2114 8 & 4 2 0O 0O O

PD-L 1 B8 8 14 £ 32 452 95 B 1/ 1 14k BB 3 I PF S B K- (HR=0.52; 95%C1:0.33-0.80)
PD-L1 85 {7 11 £ 35 452 55 BH 1/ I3 7k 555 1 OS T K- (HR=0.59; 95%C1:0.35-0.99)

PD-L1S®FHPE:  >=50% (14183 24 fifd
PD-L1GSRHE:  1-49% 1) e 41

et [ HPD-L1 Jo ks

Garon EB, et al. 2014 ESMO Abstract LBA43.




KEYNOTE-001:

BESER

« TEY]Y5(ORR 26%)F15 75 (ORR 20%) M HANSCLCE 1, FR
FRIERM T REMZRNIRIF PR ST

« 2mg/kg q3wiil|E T, ORRJN20%(irRC)
o ZBFA
o ZEWREHAERE

o PD-L15BEAEZHZ(37%). PFS(HR=0.52). OS(HR=0.59)
HNBEYIEPS

 FEKEYNOTE-001%/F FLANAM N 2H K300 28 & %5 T B PR I
IEPD-L1F AR &5
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PD-L1 Identifies Pts With NSCLC Most Likely to
3enefit From MK-3475(Pembrolizumab, Anti-PD-1)

o)
o
(o)
o

= 401 = 401
2 e
S 30+ S 30-
3 3
2 20 b g 20 -
2 8
@ 10+ 7 2 10+
(1'4 (14

0 - 0 -

RR-RECIST 1.1 RR-irRC
M Total [J > 50% PD-L1 staining

B 1%-49% PD-L1 staining [l PD-L1 negative

Strong PD-L1 positive staining was considered = 50% of tumor cells, and weak was
defined as staining between 1% to 49% of positively staining tumor cells. Negative had
no tumor staining for PD-L1.

Gandhi L, et al. AACR 2014. Abstract CT105. Reprinted with permission.



Ongoing MK-3475(Pembrolizumab, Anti-PD-1)
Clinical Trials in Patients With NSCLC

1st line; = 2nd linel.2] I/11 Both NA

2nd linel®l I Yes Docetaxel

1st linel4] 1] Yes Chemotherapy

NAP] I/11 No Single agent; + chemotherapy;

+ pemetrexed; + gefitinib; + erlotinib;
+ ipilimumab

1. ClinicalTrials.gov. NCT02085070. 2. ClinicalTrials.gov. NCT02129556. 3. ClinicalTrials.gov. NCT0190
4. ClinicalTrials.gov. NCT02142738. 5. ClinicalTrials.gov. NCT02039674.



Examples of PD-L1 NSCLC
Sample IHC Staining™

Staining

Intensity 0+ 1+ 2+ 3+
PD-L1

Positivity, %  © 2 100 100
PD-L1 Negative PD-L1 Positive

*Clinical trial assay.

Gandhi L, et al. AACR 2014. Abstract CT105. Reprinted with permission.



Phase | Study of MPDL3280A
(Anti-PDL-1) in NSCLC

« MPDL3280A: anti-PD-L1 antibody engineered for enhanced safety and efficacy

* Patients with metastatic solid tumors
— EGFR and KRAS status assessed at baseline
e Study design: MPDL3280A IV every 3 wks x 16 cycles (= 1 yr)
*  Primary endpoint: safety
* Secondary endpoint: ORR by RECIST v1.1

* Baseline demographics

Characteristics n= 85 Characteristics; n (%) n= 85"

Median age, yrs (range) 60 (24-84) Previous systemic regimenst
Sex, male/female, n (%) 48 (56)/37 (44) 1o0r2 36 (42)
ECOG PS,0/1, n (%) 27 (32)/58 (68) 23 47 (55)
Histology, n (%) Smoking status
Squamous 20 (24) Current/previous 68 (80)
Nonsquamous 65 (76) Never 17 (20)

afety evaluable patients (n = 85) with NSCLC. Data cutoff April 30, 2013.
ystemic regimens administered in the metastatic, adjuvant or neoadjuvant setting. 3% of patients had no previous systemic regimens.

Horn L, et al. WCLC 2013. Abstract MO18. Reprinted with permission.



MPDL3280A(Anti-PDL-1) in NSCLC: Best
Response by PD-L1 Status and DOT/DOR

Histology IHC Duration of Treatment and Response
NS IHCO
S IHC 3
NS [IHCO
IHC 3 83 17
(n = 6) (5/6) (1/6) NS IHC
NS IHCO
IHC 2 and 3 46 23
(n =13) (6/13) (3/13) S [HC2
IHC 1/2/3 31 38 NS IHC3
A = S IHC 3 :
=) (8120) (10/26) : [l On study, on treatment
All patients 23 40 NS [HC3 [[] On study, pqst tregtmen
(IHC 0/1/2/3  (12/53) (21/53) NS |IHCO 2 : [ Treatment discontinued
and 7 : =» Ongoing response
. o Fj
patients with NS IHC 3 : E!rst response
; ; . irst PD
diagnostic NS IHC 1
unknown; .
— I | T | 1 1 1 1 | | T 1 1 | i
N = 53) 0O 6 12 18 24 30 36 42 48 54 60 66 72 78 8

Wk

*PD-LI status determined using proprietary Genentech Roche IHC.
TORR includes investigator-assessed unconfirmed and confirmed (u/c) PR per RECIST 1.1.
Patients first dosed at 1-20 mg/kg by October 1, 2012. Data cutoff April 30, 2013.

Horn L, et al. WCLC 2013. Abstract MO18. Reprinted with permission.



MPDL3280A (Anti-PDL-1)Phase la:
Response by Smoking and Mutational Status

Smoking Status (NSCLC; n = 53)

< 507 Response by Smoking Status (ORR¥)
Former/ o 40- .
Current Smokers 2 30 26%
= = o
Never = %8_ 10%
Smokers 2 9
o

EGFR Status (NSCLC; n = 53)
Former/Current Smokers Never Smokers

e 50- Response by EGFR Status (ORR*)
EGFRWT Unknown oz 40+
o 30- 23%
) EGFR § 20+ 177%
Mutant w 107
a 0+
KRAS Status (NSCLC; n = 53) EGFRWT EGFR Mutant
£ 50- Response by KRAS Status (ORR*)
h Unknown E 40: 30%
KRAS WT < 28
o,
v KRAS %, 10+ 10%
Mutant & 0
KRAS WT KRAS Mutant

*ORR includes investigator-assessed u/c PR by RECIST 1.1. Patients first dosed at 1-20 mg/kg by October 1, 2012. Data cutoff April 30, 2013.

Horn L, et al. WCLC 2013. Abstract MO18. Reprinted with permission.



MPDL3280A(Anti-PDL-1): Treatment-Related
Adverse Events in Patients With NSCLC

Majority of AEs were grade 1/2 and did .L\:Jvar::;a Event reatment Related; %5 (n)
not require intervention {n=9)
e eps . ers Any Grade* Grade 3/4t
No MTD or dose-limiting toxicities y
.. Any AE 66 (56) 11 (9)
No grade 3-5 pneumonitis observed
) Fatigue 20 (17) 2 (2)
Treatment-related death (cardio-
. . . . . Nausea 14 (12) 1(1)
respiratory arrest) in 1 patient with sinus :
thrombosis and large tumor mass invading ~ Decreased appetite 122 (1) g
the heart at baseline Dyspnea 9(8) 1(1)
Immune-related grade 3.4 AEs: 1 patient 2l (%) 0
with large-cell neuroendocrine NSCLC Asthenia 7(6) 0
(diabetes mellitus, 1%) Headache 7 (6) 0
Rash 7 (6) 0
Pyrexia 6 (5) 0
*AEs occurring in 2 5% of patients. .
tGrade 3/4 treatment-related AEs listed include Vomiting 6 (5) 1(1)
treatment-related AEs for which the any grade .
occurrence was 2 5% of patients. _Ur;petl: O L7 U ELs: () 8
Data cutoff April 30, 2013. Intection

Horn L, et al. WCLC 2013. Abstract MO18. Reprinted with permission.



Ongoing MPDL3280A(Anti-PDL-1)
Clinical Trials in Patients With NSCLC

1st line; =2 2nd linel' [l Yes NA
1st line; =2 2nd linel? [l Yes NA
2nd linel®] | No Docetaxel
= 2nd linel! 1] No Chemotherapy
Combination MPDL3280A
Expansion: EGFRm I No + erlotinib
TKI naivel®]
Expansion: KRAS I No + cobimetinib
NSCLCl8l
NAI] | No + chemotherapy; + bevacizumab

1. ClinicalTrials.gov. NCT02108652. 2. ClinicalTrials.gov. NCT01846416. 3. ClinicalTrials.gov. NCT01903993.
4. ClinicalTrials.gov. NCT01984242. 5. ClinicalTrials.gov. NCT02013219. 6. ClinicalTrials.gov. NCT01988896.
7. ClinicalTrials.gov. NCT01633970.



MED14736(Anti-PD-L1):Emerging
promising clinical activity in select tumors

NSCLC (n=84)

i MSCLC Mon-Sguamous
—=— MNSCLC Squamous
£ =3
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Jose Lutzky, Neil Howard Segal ASCO 2014



MED14736(Anti-PDL1) safety: No colitis, no
high grade pneumonitis ,no drug-related deaths

Select drug-related AEs of interest® MEDI4736 10 mg/kg q2w (N= 339)

System Organ Class All Grades, n (%) Grade 3/4, n (%)

Fatigue 44 ( 13)
Constitutional - General _

Pyrexia 9(3)

Womiting 16 (5)
Gastro-Intestinal Diarrhea 15 (4)

Abdominal Pain 1(2)

Hypothyroidism T[2)
Endocrine Hyperthyroidism 3 (1)

Hyperglycemia 1{<1)

Rash 16 (5)
Skin

Pruritus 13 (4)

: Dyspnea 14 (4)

Respiratory »

Pneumonitis 2(1)

AST Elevation 7(2)
Hepatic 1

ALT Elevation 7(2)

Neurotoxicity

Peripheral neuropathy

3(1)

Jose Lutzky, Neil Howard Segal ASCO 2014



Ongoing MEDI4736 (Anti-PDL-1)Clinical
Trials in Patients With NSCLC

= 2nd linel™] [l Yes NA

Post chemo-RT for

1A NSCLCE2 1 e N
NAIL34] I No + tremelimumab

2 2nd line for

EGFR+ NSCLCIsI | No + gefitinib

NA® | No + MEDI0680 (PD-1)

1. ClinicalTrials.gov. NCT02087423. 2. ClinicalTrials.gov. NCT02125461. 3. ClinicalTrials.gov. NCT0197583"
4. ClinicalTrials.gov. NCT02000947. 5. ClinicalTrials.gov. NCT02088112. 6. ClinicalTrials.gov. NCT02118337



NSCLC-other key PD-1/PD-L1
data presented at 2014 ASCO

' 2L/3L NSCLC Monotherapy
* Nivolumab: Phl in 2L/3L NSCLC at pivotal dose (3mg/kg)
« ORR:24%, 1yr OS: 56%, 2 yr OS: 45% for pivotal dose

*  MK-3475: in Phl in 2L/3L NSCLC at 10mg/kg (Q2W and Q3W)
*  ORR (by Recist) was 20% overall, 23% in PDL1+ and 9% in in PDL1-

1L NSCLC - Monotherapy J

» Nivolumab: in 1L PDL1+ NSCLC (PDL1+ defined as 25% PDL1 expression)
\ + Sizable difference in ORR between PDL1+ and PDL1- 1L NSCLC patients (50% vs 0%)

MK-3475: in 1L PDL1+ NSCLC
+ ORR=26% (RECIST) in PDL1+, which represent 78% of pts (21% PDL1 expression).

1L NSCLC - Combinations }

* Nivo+lpilimumab
« ORR was 16% (8/49); activity observed regardless of PD-L1 status; grade 3/4 AEs 49%

* Nivo+erlotinib: ORR was 19% (4/21 pts); Single TKl-naive patient had a CR

* Nivo+chemo
« ORRs (across arms) were 33-50%; 1 yr OS rates were 59-87%; grade 3/4 AEs: 45%
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Understanding of Tumor Biology & Immunology
/ Enables Rational Immuno-Combination

Targeting host immune system
/ e highly specific anti-tumor immunity
ine Syste e memory: Durable response (cure?)
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Effects of immunotherapy and targeted
therapy on melanoma survival curves

Immunotherapy Targeted therapy

Percent alive
Percent alive

Clin Cancer Res. 2012;18:336-341.



Survival

Combining Immunotherapy
and Conventional Therapies

., Targeted Therapy

improve the
survival?

‘e
O
G
Y
...
-------------

Immunotherapy

Controls/
Conventional Therapy ——

Yrs

Clin Cancer Res. 2012;18:336-341.



Targeting host immune system
e highly specific anti-tumor immunity
e memory: Durable response (cure?)
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