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Overall Survival for Metastatic Melanoma

Survival data from 42 Phase I
trials with over 2,100 stage 1V
patients?:

12 month OS: 25.5 %) median
0OS: 6. S

(stage IV melanoma including
patients with brain metastases)

Proportion alive

Time (months)
Adapted from Korn 2008

Due to the lack of efficacious therapy, the preferred treatment
for metastatic melanoma remains the inclusion in a clinical
trial?

1Korn EL et al. J Clin Oncol 2008;26(4):527-34.
2Dummer R, Hauschild A, Jost L. Cutaneous malignant melanoma: ESMO clinical recommendations for diagnosis, treatment
and follow-up. Ann Oncol 2008;19 Suppl 2:ii86-8.



Overall Survival
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Mumber of Patients at Risk
NIVO 210 186 171 135
OTIC 208 179 146 76

Cl = confidence interval, HR = hazard ratio; mo = month

NIVO DTIC
(N = 210) (N =208)
Median OS, mo. NR 11.2
(95% C1) (23.1, NR) (9.6, 13.0)
o ' HR (95% Cl) 0.43 (0.33, 0.57); P <0.001
Minimum survival follow-up of 15.1 months



T-cell Checkpoint and Co-stimulatory Pathways

APC/  Teell
Tumor
CD40 - _ “==» CD40L Activation
CD137L -~ "= CD137 Activation
OX40L --——- “ OX40 Activation
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Adapted from Pardoll DM 2012.

These pathways can be
activated via I-O agents to
counteract tumor-mediated
inhibition

These pathways can be
blocked via I-O agents to
counteract tumor-
mediated inhibition

APC=antigen-presenting cell; CTLA-4=cytotoxic T-lymphocyte antigen-4; LAG-3=lymphocyte activation gene-3; MHC=major

histocompatibility complex;
PD-1=programmed death-1; PD-L1=PD ligand-1; PD-L2=PD ligand-2; TCR=T-cell receptor.
Pardoll DM. Nat Rev Cancer. 2012;12:252-264.



Immune Checkpoint Inhibitors Provide Durable Long-
term Survival for Patients with Advanced Melanoma

—— |PI (Pooled analysis)!

= NIVO Monotherapy (Phase 1 CA209-003)2
80

20 - —A- NIVO Monotherapy (Phase 3 Checkmate 066)3
60
50
40 -

30

Overall Survival (%)

20 - N=1,861

10 A

Years

1. Schadendorf et al. J Clin Oncol 2015;33:1889-1894; 2. Current analysis; 3. Poster presentation by Dr. Victoria Atkinson at SMR 2015 International Congress.



Chemotherapy/Targeted Agents and

Immuno-therapy Differ in Action and Outcome

Response

CT/target CTLA-4+PD-1
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Maio M. et al, unpublished



Mouse models with improved tumor rejection and
survival due to combination therapy:
anti-CTLA-4 plus targeting the PD-1/PD-L1 pathway

Percent survival

100

- o CTLA-4/0PD-1

e o oPD-L1
50 e + aCTLA-4/oPD-1
254 P 4 oPD-1
oCTLA-4
] | . : —e oPD-L1
0 20 40 60 80

Days

Curran et al., PNAS, 2010

Presented By Padmanee Sharma, MD, PhD at 2013 ASCO Annual Meeting



CA209-067: Study Design

Randomized, double-blind,

phase Il study to compare NIVO+IPI

or NIVO alone to IPIl alone NIVO 1 mg/kg +
IPI 3 mg/kg Q3W for 4
N =314 doses then NIVO 3 mg/kg
Q2W
Unresectable or Stratify by:
Metatastic Melanoma . « Tumor PD-L1 N = 316 Treat until
*Previously untreated Randomize expression? - progression®
945 patient tid BRAF mutation > NIAO) ) me}ie) QP o or
° atients .
P status IPl-matched placebo unacceptable
toxicity
¢ AJCC M stage
N =315 IPI 3 mg/kg Q3W

for 4 doses +

NIVO-matched placebo

aVerified PD-L1 assay with 5% expression level was used for the stratification of patients; validated PD-L1 assay was used for efficacy analyses
bpatients could have been treated beyond progression under protocol-defined circumstances

ASCO 2016



Progression-Free Survival (Intent-to-Treat Population)

100 |vao +IPI (N = 314)| NIVO (N = 316) | IPI (N = 315)
90 — Median PFS, months (95% Cl) 11.5 (8.9, 16.7) 6.9 (4.3, 9.5) 2.9(2.8,3.4)
80 HR (99.5% ClI) vs. IPI 0.42 (0.31, 0.57)2 0.55 (0.43, 0.76)2 --
g -0 HR (95% Cl) vs. NIVO 0.76 (0.60, 0.92)b - -
g
S 60 — aStratified log-rank P<0.00001 vs. IPI
(,3) bExploratory endpoint
@
@ 504
5
= 40
[%)]
o
o 30
e
o
20 — Nivo+IPI
| ~ o
I I 14%
= |P|
| |
0 | | | | | | | | |
0 3 6 9 12 15 18 21 24 27
PFS per Investigator (months)
Number of patients at risk:
Nivolumab + Ipilimumab 314 219 174 156 133 126 103 48 8 0
Nivolumab 316 177 148 127 114 104 94 46 8 0
Ipilimumab 315 137 78 58 46 40 25 15 3 0

Database lock Nov 2015
ASCO 2016



Immunotherapy in solid tumours with
Immunomodulating antibodies

Brain tumursj I f . Other tumors

Breast cancer
Mesothelioma
X Lung cancer (NSCLC, SCLG)

Renal cancer /
@ Gastroesophageal cancer

Prostate nanuﬂrJ @ Pancreatic cancer
Bladder cancer @ Colorectal cancer

www.ImmunOncologia.it

Melanoma _L

@0 © PO®



Survival improvement for advanced NSCLC in the last 25 years

Advanced chemotherapies
and targeted age

a0 1 ~13-17t

:
[ :
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= e e e

Median Survival (Months)

|| Represents range

NSCLC? Squamous? 411 Honsquamous®

YEARS YEARS
~1990-2000 ~2000-2014

5-years survival < 2-3%



CheckMate 017 and CheckMate 057
Study Designs

CheckMate 017 (NCT01642004; N = 272) Nivolumab 3 mglkg IV Q2W

until PD or
unacceptable toxicity
(n =135)

Docetaxel 75 mg/m?2 IV Q3W
until PD or
unacceptable toxicity
(n=137)

Randomize 1:1

CheckMate 057 (NCT01673867; N = 582)

Nivolumab 3 mg/kg IV Q2W
until PD or
unacceptable toxicity
(n =292)

Docetaxel 75 mg/m2 IV Q3W
until PD or
unacceptable toxicity
(n = 290)

Randomize 1:1

LCSS = Lung Cancer Symptom Scale; ORR = objective response rate; OS = overall survival; PD = progressive disease;
PFS = progression-free survival; TKI = tyrosine kinase inhibitor

ASCO 2016



Kaplan—Meier Estimates of OS
(2 Years Minimum Follow-up)

CheckMate 017 (SQ NSCLC) CheckMate 057 (non-SQ NSCLC)

100 - 100
Nivolumab | Docetaxel Nivolumab | Docetaxel
- (n=135 | (n=137) (n=292) | (n=290)
80 - Events, n (%) 110 (81) 128 (93) 80 - Events, n (%) 228 (78) 247 (85)
Median OS, mo 9.2 6.0 Median OS, mo 12.2 9.5
(95% Cl) (7.3,126) (5.1,7.3) (95% ClI) (9.7,18.1) | (8.1,10.7)
0,
- HR (95% Cl) 0.62 (0.47, 0.80) 60 HR (95% Cl) 0.75 (0.63,0.91)
Y o
é i 3 ' 1-yr R Nivolumab
8 147 08 = 42% = Nivolumab 8 A
40 - == Docetaxel 40 - == Docetaxel
1-yr OS = 39%
0 wos=al N e 20- 13
2-yr 0S = 16% ; g
\
0 | , 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 D 3 8 9 12 15 18 21 24 27 M 33 36 39

Time (Months) Time (Months)
No. of patients at risk:

No. of patients at risk:
Nivolumab 292 233 194 171 148 128 112 97 81 46 18 6 0 0

Nivolumab 135 113 86 69 57 51 38 34 20 19 14 7 1 0
Docetaxel 137 104 69 46 33 22 17 14 11 9 6 4 1 0 Docetaxel 200 243 194 150 111 89 66 53 45 26 6 3 1 O

ASCO 2016 15



€9 MERCK

News Release

Media Contacts: Pamela Eisele Investor Contacts: Teri Loxam
(267) 305-3558 (908) 740-1986
Courtney Ronaldo Justin Holko
(908) 236-1108 (908) 740-1879

Merck’s KEYTRUDA® (pembrolizumab) Demonstrates Superior Progression-Free
and Overall Survival Compared to Chemotherapy as First-Line Treatment in
Patients with Advanced Non-Small Cell Lung Cancer

KEYNOTE-024 Studied Patients Whose Tumors Expressed High Levels of PD-L1

KENILWORTH, N.J., June 16, 2016 — Merck (NYSE: MRK), known as MSD outside the United
States and Canada, today announced that the KEYNOTE-024 trial investigating the use of
KEYTRUDA® (pembrolizumab), in patients with previously untreated advanced non-small cell
lung cancer (NSCLC) whose tumors expressed high levels of PD-L1 (tumor proportion score of
50 percent or more), met its primary endpoint. In this trial, KEYTRUDA was superior compared
to chemotherapy for both the primary endpoint of progression-free survival (PFS), and the
secondary endpoint of overall survival (OS). Based on these results, an independent Data

Monitoring Committee (DMC) has recommended that the trial be stopped, and that patients

Jun 16, 2016



Effect iIn the CNS?

[A] Se:201 [H]
otudy Date:... Im:5 Study Date:...
__ - Study Time:... Study Time:...
~ A MRN: >y MRN:

Cbo4
WW385 W1189




Best Brain Metastasis Response by
MRECIST

100 150
| 1
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Maximum Response From Baseline (%)
=50
1

Mote: 4 patients were unevaluahble in the
brain due to rapid systemic progression

Pembrolizumab 33% ORR (brain+systemic)

E £ E =*= LS

*Confirmed brain metastasis response



Nivolumab Expanded Access Program in Italy
Preliminary data in squamous histology in brain Mets+

_ EAP squamous Checkmate 017-nivo arm

.
Evaluable for response 100

Overall response rate

X

Complete response

Partial response

Stable Disease

Progressive disease



NIBIT - M1

3-years survival update

NIBIT

Network Italiano per la Bioterapia dei Tumori

U

Secondary Endpoints

Study
population

(N=86)

Patients with
MBM (N=20)

Median OS, months (95% CI)

12.9 (7.1-18.7)

12.7 (2.7-22.7)

—

3-year survival rate, % (95% ClI) < 28.5 (20.1-41.3) | 27.8 (17.2-60.6)
~—— Py

Median ir-PFS, months (95% CI) 4.5 (3.1-5.9) 3.4 (2.3-4.5)

Di Giacomo AM et al., Annals Oncol 2015
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FONDAZIONE

I NIBIT

Network ltaliano per la Bioterapia dei Tumori

The NIBIT-M2 study design

Screening/
Baseline Randomization

4 N

ArmA
Induction Phase
Fotemustine: 100mg/m?2 iv
gl week for 3 doses

Manteinance Phase
Fotemustine: 100mg/m2 g3 weeks

K from week 9 for 6 doses J

l

/

Arm B
Induction Phase

Fotemustine: 100mg/m?2 iv q1 week for 3 doses

and then from week 9 for 6 doses
Ipilimumab: 10 mg/kg iv g3 weeks for 4 doses

Manteinance Phase

~

Qilimumab: 10 mg/kg iv 12 weeks from week Zy

l

Arm C

4 N
Induction Phase

Nivolumab 1mg/kg iv + ipilimumab
3mg/kg iv g3 for 4 doses

Manteinance Phase
Nivolumab 3mg/kg iv g2 weeks

N /
l

Treatment until PD or excessive to toxicity or patient’ s refusal

Follow-up phase




Nivolumab Expanded Access Program in Italy
Preliminary data in squamous histology in elderly

- EAP squamous Checkmate 017-nivo arm

I N N L
Evaluable for response

Overall response rate |

Complete response
Partial response

Stable Disease |

Progressive disease




0S (%)

80 1

Elderly Patients (>70 years): OS

>70 years (n=193) <70 years (n=662)
Median OS, months 8.9 7.0
1-year OS, % 38 35
2-year OS, % 22 19

b
5 aged >70 years

Patients aged <70 years

12 18 24 30 36
Time (months)

Maio et al. European Ipilimumab EAP, Italian Cohort of Patients.



Anti-CTLA-4 Tremelimumab studies in Mesothelioma

Study Schedule Phase/ ORR DCR mOS 2-yr OS Reference
setting
MESOT-TREM-2008 15mg/Kg Q90 days Il 7% 31% 10.7 36% Calabro et al, Lancet
) Oncol 2013
(IST study) 2nd line months
MESOT-TREM-2012 10mg/kg Il 14% 52% 11.3 NA Calabro et al, Lancet
i Resp Med 2015
2nd line months

(IST study)

Q4W x 6 doses,
then Q12W




DETERMINE: Overall Survival (ITT Population)
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Tremelimumab

Placebo

Tremelimumab

n

382

189

Events, n (%)

307 (80.4%) 154 (81.5%)

Median OS (mo)

7.7

7.3

18-mo survival

17.4% 18.2%

Analysis with 2 stratification factors (EORTC status and line of therapy)?

OS HR =0.92

95% 2-sided Cl =0.76, 1.12

2-sided p-value = 0.408

0
Number of patients at risk:
Tremelimumab 382

189

|
12

Months from randomization

116 69
48 32

36
17

ap-value for OS derived from stratified Log-rank test; HR and its Cl derived from stratified Cox regression. HR<1 implies a lower risk of death with tremelimumab.

Presented by: H. L. Kindler




FONDAZIONE

NIB]T

.......

A single arm, phase 11 clinical study of anti-CTLA4 tremelimumab combined
with the anti-PD-L1 monoclonal antibody Durvalumab in patients with
unresectable malignant mesothelioma:

NIBIT-MESO-1 study
Clincal Cancer Gov Id NCT02588131

Patients (n=40)

e Refused 1st-line CT O 4 Tremelimumab N
= Refractory/relapsed to 1st- line CT 1mg/Kg iv, Q4 wks, x 4 doses
= No autoimmune diseases R +
= ECOG PS0or 1 ] Durvalumab
= |ife expectancy >12 weeks \_ 20mg/Kg, Q4 wks, x 13 doses -

/

Status: Recruiting (FPFV: 30 Oct 2015)



@ FONDAZIONE

" NIBIT

mlh&iﬂpt L Bt iagda dle T

Efficacy

Unconfirmed tumor responses
(at first TAw12)

120
100
80
60
40
20
0
-20
-40
-60
-80

Tumor size/mm

*One pt with clinical PD (no radiological assessement at W12)

Calabro L et al, unpublished



A-BRAYE—TRIAL

ADJUVANT TREATMENT FOR HIGH-RISK TRIPLE NEGATIVE
BREAST CANCER PATIENTS WITH THE ANTI-PD-L1 ANTIBODY
AV ELUMAB: A Phase Ill randomized trial

EUDRACT: 2016-000189-45

Co-primary endpoints: DFS in all-comers and DFS in PD-L1+ patients
Study centers: Multicentric study (about 40 Italian Institution)
Sponsor: Universita di Padova

Principal Investigator: Prof. Pierfranco Conte



Somatic mutation frequencies observed in exomes from

3,083 tumour-normal pairs

57 121 13 63 214 11 394 219 20 49 181 231 76 88 35 335 179 121

n=22 20 52 134 26 23 81 227 O1

ewoueepy

BlIOUIoIeD (|92
snowenbs Bunn
BLWIOUIOIBD
-ouape Bunn

1,000

-—

100
10

(Qw/) Aouenbayy uoneinw onewog

0.11 ¢
0.01

1eppe|g

yoewols

BWIOUIDIBO0USPE
feabeydosaQ

[e19210]0D)
328U pue pesH

10810

[eainsen

auLIoNW
BWOISBIQOND

UBLIBAD

8o Asejpded
Aaupry

l1e0 seajd Asupiy
ewopAw sidniny
sealoued

Jseaug

ewoy|b apeib-mo
110

ajejsoid
BLWOISB|qOINaN
plouiosed
BwWOjSe|qojinpay
TNV

plosAyy

ewoases Bum3

Jnown) piopqeyy

Lawrence et al, Nature 2013






Overall Survival

All Cohorts CRC Cohorts
Mismatch-repair deficient Mismatch-repair deficient
1002341 /
= 80 ki _
% *_:E
5 60- %
E 40- E
1]
o 20 / L
n L] L] L] L] u T T . .
0 5 10 15 20 0 : 10 15 20
Months Months
Mismatch-repair proficient Mismatch-repair proficient

Annual 15
Meeting

e
SLIDES ARE THE PROPERTY OF THE AUTHOR, PERMISSION REQUIRED FOR REUSE, PRESENTED AT: Ahca

Presented By Dung Le at 2015 ASCO Annual Meeting



CTLA-4
Melanoma . PD1-PDL1

- Lung cancer

CTLA-4/PD1




Immunotherapy of lung cancer .........?!7




Medical Oncology and Immunotherapy, University Hospital of Siena

AL

AT}

AL / : | 81 :
mﬁ“;f-k " D oty ﬁﬂﬁfﬁ Wgir

L ﬁfﬂﬂ[
2015 ;TUG[ m[ P

iang




Immune check-point(s) blockade-based
combinations/sequences holding the most promise
for future development

® Vaccines

® Cytokines

®* Tumor microenvironment modulating agents
* Selected chemotherapeutic agents

* Targeted therapies

Gpigenetic thera@




EPIGENETICS

Heritable changes in gene expression
not based
on modifications of the DNA sequence




EPIGENETICS AND CANCER

GENE-SPECIFIC promoter
HYPERMETHYLATION

DNA methylation

GLOBAL genomic DNA
HYPOMETHYLATION

Cancer development and progression

A




EPIGENETIC MODIFICATIONS

£VACTIE
TRANSCRIPTION

Histone
wemoy MOdifications

RANITEBA OF
7 9 (O TRANSCRIPTION

PHARMACOLOGICALL
REVERSIBLE
DNA l
methylation
S— HDAC inhibitors
“Towsaero (HDACH)
DNMTSs inhibitors

MicroRNA (DNMTI)

gene silencing

Maio et al, unpublished



Epigenetic Immunomodulation of Cancer cell

Immune cell

Endoplasmic | Endoplasmic CD154
reticulum CD40 ((( reticulum
; cDz2s
Tapasin Golgi CD80/CD86 [ Tapasin
TAPY/2 -, | Epigenetic drugs TAP1/2 2 TCR
- — »
)Y |. — i :

ICAM] ==t

' MICA/MICB @ «
! Peptides U(Bp / D_EMTl

Proteasome %

MICA/MICB/
+ 5 Peptides ULBP f

© 2015 American Association for Cancer Research

CCR Molecular Pathways AAGR

Maio M. et al., CCR 2015




Epigenetic immuno-sequencing:%3“"'*
the NIBIT-M4 Study

(NCT02608437)

SGI-110
5 days 21

Ipilimumab w1 w4 W7 W10
4 x q21

FPFV October 12, 2015

A.M. Di Giacomo et al. Semin Oncol, 2015



In 2010, six Individoals with advanced hing
cancer all recetved bad news. Earty prachinioal
studies in mice had suggested that a drug
called azackidine might work In combination
wth an erperimental medication called
entinostat to treat their non-small cell lung
cancer {MSCLC). But none of these six people
enrolled in the sdbsequent clinical trial saw
any sknificant tumor shrinkage. Hoping
to buy the patienis a ltitle more tme, fulle
Hrahmer, the grouphs onoologist ab Johnos
Hopking' Sldney Klmmel Cancer Center
gave them an Immunotherapy dnag called
nivolumah. When & warks, this drug uncheds
the tmmmune system to fight cancer.

among people with MECLC partictpating
In other studies, fewer than half of those
on nivolumab—a checkpolnt  nhibibor
that targets o cell surface protein known
FO-1—murvived six months withoot cancer
progression. Bribmer and her colleagnes
expected similar resuks in her telal: pethaps
three of the six would survire for af lesst six

muonths, and maybe one for leoger than a pear
[N, Bagi. | Mod. 366, 2443-2454, 2012). et
five suryived past the o tal sic months—and
four years later, two are still alive. A thind
pemon, who died of complications from
previons treatment, showed no evidence
of cancer recurrence at the tme of dexth,
1ocording tn Brabmmer ({Cancer Discow 1, OF1-
OFLD, 1Y

Given the small size of the group, the
possibiliy that the snocess could be dussimply
1o dhance cannot be naled out. But azactidine
ind entincstat, which ahter the eplgznome.
may have primed the patients’ Immune
spstems to respond tothe checkpolnt inhibtor
The experiment was the first bo mggest that
palring these dnygs could radically fmprove
Patiznt cubcomes.

The Idea of combining different
therapeitic agents to fight cancer is not
new. Immunoiberapeutic agents such as
chieckpodnt inhib#ers are being tested and
used In comblnation with other treatment

methods, such as chemotherapy and radlation,
and In October 2015, the US Food and Drug
Adminisiration [FDW) spproved for the
first fime a combimtion immunothenpy—

nivalumab and another inhihtinr
knizwn @ ipilimomab—fior the treatment of
melanoma. These comblnations have proved
mare effective than using one drug alone,
which smypporis the idea that cancer 1s mors
likely to yield tfhit from mulitple directions
atonce (V. Bagl. | Med 373, 2334, 2015}
Eplgenetic theraples mach as azacitidine
and entinostat might offer inother approach
o rendering combimations more effecthve,
and the next few years will see this 4322 pm
to the test. Shored up by a growing body of
iranslational peseanch that hints af iremendous
pobential, af least seven trials In the UE, and
mure In Canada and Enrope, are wnder way
0 test combinations of Immune dyedepoints
and epigenstic therapies in solld twmors,
A irial in people with melanoma started
in Ociober 2015 In Slena, Haly, At Johns

WOLEIAE 13 | WLWABER 1 | JARTAEY 1008 HATLURE MEDITINE

NEWS FEATURES
Nature Medicine 2016



Evolving Therapeutic Options for
~Cancer Treatment

Surgery B Chemotherapy

Radiotherapy Immunotherapy




Melanoma as a tool for cancer research

v Tissue
samples
readily
accessible

v Adaptable to
tissue culture

v Amenable to
testing of
novel
therapies




