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Outline

« Target specific agents
— Hedgehog pathway
— IGF-1R inhibitors- antibodies and TKI's
— PI3-kinase inhibitors
— mTOR inhibitors
— MEK inhibitors
« Inhibitors of apoptosis
— TRAIL inhibitors
— Extrinsic Apoptosis (DR4/DR5) inhibitors
¢ Multi-kinase inhibitors
— MET/RET/VEGFR
— MET/ALK inhibitors




Sonic Hedgehog Pathway

Family of proteins

» Key role in many developmental processes
 Impaired signaling results in developmental

defects during embryogenesis

Aberrant hedgehog activation has been
implicated in cancer

Aikin RA, et al. EMBO reports 2008;9:330-336.

A Hh-responsive cell Hh-producing cell Hh-responsive cell
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Gorlin's syndrome
o Basal cell carcinoma
 Medulloblastoma
o Rhabdomyosarcoma

Non-Gorlin’s tumor:
© Multiple myeloma

o Glioma

@ Small cell lung cance
@ Melanoma

% Urothelial carcinoma

Adenacarcinomas:
© Esophagus

o Stomach

o Intestines

© Pancreas

9 Prostate

Phase | Study of GDC-0449

* Novel inhibitor of hedgehog SMOOTHENED
 Daily oral administration

» N=19 patients with advanced solid tumors

» Doses tested: 150-540 mg/day

« Salient toxicities: Fatigue, hyponatremia

» Long half life; no DLT

« Downregulation of GLI1 expression by > 2 fold in skin

biopsies in majority of pts

Lorusso PM, et al. J Clin Oncol 2008;26:Abstract 3516.




Anti-Cancer Activity

2 confirmed PR in basal cell carcinoma of skin
2 SD in adenoid cystic carcinoma

6/9 PR in patients with BCC reported with hedgehog
inhibitor (NEJM 2009, D Von Hoff et al).

Rapid but transient response in medulloblastoma
patient ( CM Rudin et al, NEJM 2009)

GLI1 expression reduced considerably in BCC patients

ECOG1508: Schema

« Pathways active in many cancer types
« First study of HedgeHog inhibitor or IGF-1R
inhibitor plus chemo in SCLC
« Pick the winner design
* Lab studies:
« IHC for hedgehog ligand expression
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Targeting IGFR

IGFR is a critical growth factor pathway

Targeting IGFR is being explored extensively for
treatment of various solid tumors

Both monoclonal antibodies and small
molecules are under development

CP 751,871 is furthest along

— Impressive results in squamous cell NSCLC




The IGFR
Pathway
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Figitumumab: A Novel IGF-1R Inhibitor

Hre W FCm FC120 mok

-Monoclonal antibody against
IGF-1R

-Randomized phase Il study
in advanced NSCLC
-Improved response rate
when given in combination
with chemotherapy
-Promising activity in
squamous cell histology

Hre  Heciomgig PCI20 makg

12 Weeks (%)

Progression-Free Survival @

Karp DD, et al. J Clin Oncol 2009; 27(15s). Abstract 8072.

MK-0646

* Humanized IgG1 antibody against IGF-1R
Potential to elicit ADCC

Multi-center phase 1B study

Administered iv Q 2 weeks

N=36 patients

DLT: Gr 4 platelets, Gr 3 Gl bleed and elevation
of liver enzymes

Hidalgo M, et al. J Clin Oncol 2008;26. Abstract 3520.




MK-0646

Hidalgo M, et al. J Clin Oncol 2008;26. Abstract 3520.

Clinical Activity

 Recommended dose is 15 mg/kg Q 2 weeks
« Stable disease noted in prostate cancer, colon
cancer and adenoid cystic carcinoma

* IGFR-1 expression is reduced within 6 hours in
peripheral cells

MK-0646: Weekly Schedule

* Once a week schedule

* N =53 pts

MTD not reached at 20 mg/kg
Sequential tumor biopsy

— Reduction in IGF-1R expression

— Recution of p-Akt, p-MAPK expression

— Stable disease noted in melanoma, Ewing’s
sarcoma and cholangiocarcinoma

Atzori F, et al. J Clin Oncol 2008;26. Abstract 3519.




Selected Ongoing Randomized Studies

Agent

Figitumumab (Pfizer)

Figitumumab

R1507 (Roche)

Study Status

Carbo-Pac + Figitumumab
Vs. Ongoing
Carbo-Pac (Phase IlI)

Erlotinib + Figitumumab
Vs. Ongoing
Erlotinib (Phase III)

Erlotinib + R1507
Vs. Closed for accrual
Erlotinib + Placebo (Phase II)

P1-3K Pathway

PX-866: A Novel PI3K Inhibitor

Pan-PI3K inhibitor

» Under phase | evaluation
 Oral administration

» 5 days on, 2 days off X 2 weeks, repeated
every 4 weeks

« N=26 patients, advanced solid malignancies

JimenoA, etal. J Clin Oncol 2009;27(15s). Abstract 3542.




Time on Study by Patient Grouped per
Dose Cohort

i

JimenoA, et al. J Clin Oncol 2009;27(15s). Abstract 3542
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Median time on study = 56 days (range 11-165 days) |

Anti-Cancer Effects

PATIENTS WITH STABLE DISEASE

Days on
Cancer type Study Reason off study
Melanoma 165 Recurring pain/increase in

non-target lesions

Anaplastic thyroid 147 Disease progression
Squamous cell carcinoma of the 105 Disease progression
skin
Adenocystic carcinoma 136+ Active
(of right nostril)
Hepatoid carcinoma of the liver 73+ Active
NSCLC 73+ Active

PBMC Flow Analyses of 1 and 2 mg/dose Patients
Shows Sustained Inhibition of Phospho-S6 3
Days (Day 15) after Last Dose (Day 12)
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XL 765

» XL 765 is a potent PI3Kinase and mTOR
inhibitor

* Oral administration, BID schedule

* N=19 patients

» Doses up to 120 mg BID have been tolerated
well

» Stable disease noted in NSCLC, mesothelioma,
prostate and colon cancer

Papadopoulos KP, et al. J Clin Oncol 2008;26. Abstract 3510.

Papadopoulos KP, et al. J Clin Oncol 2008;26. Abstract 3510.

Regulation of mTOR Signaling

Energy stress

S Protein synthesis r's
(Cyclin D, c-Myc, etc)




Emory Phase Ib Study of RADOO1 in Operable
NSCLC-Supported by NCI (Lung P01), and DoD

(IMPACT and BATTLE)

Operable

NSCLC — Everolimus

PS 0-2 5mg QD =
Tumor X 3 weeks

Biops

Nzgoy Endpoints:

subjects/
10
controls

PET Scan: Pre- & post therapy
Pharmacokinetics
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PharmacoAdynamic: Buccal mucosal cells,

PBMC
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Chemo
TX

Study Endpoints

Quantitation of FDG avidity pre & post Tx on

PET scan

Study changes in biomarker expressions
Measurement of apoptosis induction by TUNEL

assay

Evaluate change in Ki67 with Everolimus

therapy

Correlative Science Studies

Pharmacokinetic sampling

—To correlate plasma drug levels with
pharmacodynamic markers

—0, 30 min, 1 h, 2h, 5h, 8h & 24 h

—Days 1,8& 21




Preliminary Results: Tolerability & Efficacy

* Twelve treatment and two control patients (7 female, 7
male) have enrolled out of 30 planned (20 Tx, 10
control)

* Treatment was tolerated well

« Salient adverse events included grade 1/2 nausea,
emesis, and hypertryglyceridemia.

« Two patients had prolonged post-operative recovery
that was attributed to pre-existing co-morbidity

« Paired FDG PET is available in 9 patients

« 6 out of 9 patients on treatment had reduction in SUV
(range 15-42%)

Phase IB Biomarker Study of RADO0O1 in
Patients with Resectable NSCLC

PET scan demonstrating reduction in FDG uptake in the tumor by
42% with 3 weeks of RAD 001 therapy

Feb 28, 2008 April 24, 2008

Patient # 1

p-AKT: Pre-treatment Post-treatment




Patient # 5

pS6: Pre-treatment Post-treatment

Conclusions

« Pre-operative evaluation of targeted agents is a
novel strategy to evaluate the molecular effects of
targeted agents in NSCLC tumors

« Everolimus is well tolerated and did not compromise

the ability to perform planned surgery

Upregulation of pAKT noted is consistently noted,

though modulation of downstream events were not

as anticipated

Consistent reduction in FDG uptake with everolimus

therapy

Model of Pharmacologically Enhanced
Oncogene Targeting

+ TKI
Rap \’\'EGFR

IGE1IR
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Translational Survival
control signaling

Tumor growth




Docetaxel + Everolimus: A Phase | Study
in Advanced NSCLC

» Docetaxel is an approved agent for the
treatment of advanced stage NSCLC

« mTOR inhibitors are active as monotherapy
against NSCLC

* mTOR signaling pathway plays a critical role in
progression and metastasis of NSCLC

Ramalingam SS, et al. Cancer 2010 (In Press)

Dose Escalation Scheme

Boan vl Docetaxel |Everolimus Num_ber of
(mg/m?) (QD) patients

1 60 5mg 7

2 75 5mg 13

3 75 7.5mg 4

Ramalingam SS, et al. Cancer 2010 (In Press)

Patient Baseline Characteristics

Parameter N
Number of patients 24
Median age 62 (42-74)
Female 1
Histology

Adenocarcinoma 9
Squamous cell carcinoma 3
NSCLC-NOS 10
Other 2
Number of prior regimens

1 13
2 6
23 5

Ramalingam SS, et al. Cancer 2010 (In Press)




Results

Combination was tolerated well

7 patients received > 6 cycles of therapy

Partial response: 1

Stable disease: 10

» No evident effect of docetaxel on everolimus PK
characteristics

e Phase Il study in advanced NSCLC is ongoing

(second/third line)

Ramalingam SS, et al. Cancer 2010 (In Press)

Ras Activates Downstream Effector Pathways,
but Do We Have Effective Inhibitors?

Ras-GDP
(inactive)

l | ———ras mutation

Growth factors
Ras-GTP

— active) — GAP
/ 1 ccelerator)

— N\

Rac/Rho AKT MEK/MAPK
Cytoskeletal Survival Cell growth and
morphologic changes proliferation

Campbell SL, et al. Oncogene 1998;17:1395-1413.

Inhibitors Of The Ras/Raf/MEK/ERK
Signaling Pathway

L-778,123
R115777
ISIS 2503| _ T " | SCH 66336
e BMS-214662
Merck !
Glaxo | =i (Raf ) k== [ISIS 5132
Morphochem 1 LErafAON
BAY 43-9006 PD098059
MEKY u0126
) — PD184352 (CI-1040)
m|
- Kinase inhibitor 1 PD 0325901
O Antisense ERKD ARRY 142886




Targeting MEK in Lung Cancer

* MEK is a key protein kinase in the
RAS/RAF/MEK/ERK pathway

» MEK signals for cancer cell proliferation and
survival.

« MEK is frequently activated in cancer, in
particular in tumors that have mutations in the
RAS and RAF oncogenes.

AZD6244: Targeting MEK in Lung Cancer

 Oral compound, MTD is 200mg BID
RP2D 100mg BID

DLT is skin rash

Phase I-57 pts enrolled

Trial included 6 pts with NSCLC; others
included melanoma, breast, CRC.

No CR/PR, 9 pts with SD.

Adjei AA, et al. J Clin Oncol 2008;26(13):2139-2146.

Pre & Post Tumor Biopsy

A& B: p-ERK
C & D: Ki67

Adjei AA, et al. J Clin Oncol 2008;26(13):2139-2146.




AZD6244 Efficacy

Adjei AA, et al. J Clin Oncol 2008;26(13):2139-2146.

Targeting MEK in Lung Cancer

¢ Single agent activity modest

« Combinations with PI3K inhibitors look
promising preclinicaly.

¢ Alternative method to target KRAS?

Effective Use of PI3K and MEK Inhibitors to
Treat Mutant K-Ras G12D and PIK3CA H1047R
Murine Lung Cancers

Engelman et al, Nature Med,
14(12): 1351-1356, 2008




TRAIL Receptor Family

Functional death domains No functional death domains
Proapoptotic Not apoptotic

Igney and Krammer. Nat Rev Cancer. 2002;2:277

Extrinsic Apoptosis-Inducers

DR 4 Agonist Mapatumumab
Antibodies
DR 5 agonist Apomab
antibodies AMG 655
Lexatumumab
Ligand agonist Apo2L/TRAIL

Extrinsic Apoptosis-Inducers
Mapatumumab

First Line Untreated Advanced NSCLC

Paclitaxel 200 mg/m 2 + Carboplatin AUC=6 ?’\‘Rj‘gsﬁ;
Paclitaxel 200 mg/m 2 + Carboplatin AUC=6 ARM B
(N=35)

Mapatumumab 10 mg/kg

Paclitaxel 200 mg/m 2 + Carboplatin AUC=6 ARM C
(N=35)

Mapatumumab 30 mg/kg

+ Co-Primary objective: ORR and PFS
+ Enrollmentcompleted July 2008, data capture ongoing




Extrinsic Apoptosis-Inducers
Phase | experience with DR5 agonist

AMG 655 APOMAB LEXATUMUMAB LEXATUMUMAB

Schedule q 14 days q 14 days q 14 days q 21 days
# of Pts 22 26 31 37

0.3-20mg/kg 1 -20 mg/kg 0.1-10 mg/kg 0.1-20 mg/kg
Mean Cycle # e o 4-6 2

No DLT %(%'Tlft 10T 3 DLT at 20 mg/kg
DLT 2G3 Lipase 0) at 10 mg/kg 1 Amylase
183 fatigue el G3 Amylase 1 kRIS

Response fbpslips% 12 pts - SD 10 pts - SD 12 pts - SD
T2 12 days 15 days 10 - 13 days 10 - 13 days

LoRusso P, et al. J Clin Oncol 25 abstract 3534, 2007; Camidge R, et al. J Clin Oncol 25:158s, 2007
Plummer R, et al. Clin Cancer Res 13:6187-6194, 2007; Patnaik A, et al. J Clin Oncol 24:123s, 2006

Extrinsic Apoptosis-Inducers
Ongoing Trials in Lung Cancer

AMG 655 APOMAB LEXATUMUMAB
Eﬁgggrnlzed Randomized Phase Il None
> Non-Squamous NSCLC
Paclitaxel . N
. Paclitaxel / Carboplatin
Carboplatin Bevacizumab +
AMG 655 -
Apomab
(two doses or T
N=120
placebo) Completed 2008
N=150
SWOG 0810
AMG 655
Vs,
AMG 655 +
Pemetrexed
In Previously
Treated NSCLC
N=120

Extrinsic Apoptosis Inducers
RECIST Partial Response with AMG 655

Lung

LN
(- () (e

Baseline Week 32, PR Week 40, Confirmed PR

In this patient, a partial response (41% reduction) was achieved at week 32 and the patient remains on study after 2 years.




Extrinsic Apoptosis-Inducers
Recombinant Human Apo2L/TRAIL

« Recombinant human Apo2L/TRAIL is a soluble zinc-coordinated homotrimeric

protein closely resembling the natural ligand

« Phase Ib study of paclitaxel, carboplatin, bevacizumab with (rh) Apo2L/TRAIL (4

or 8 mg/kg/day x 5; 15 — 20 mg/kg/day x 2) in NSCLC

No DLTs; 3 PTs with grade 2 LFT elevations; 2 PTs with grade 2 bilirubin

elevation

14/24 (58%) achieved an objective response (1 CR)

Pretreatment Post-treatment Pretreatment

Soria JC, et al. J Clin Oncol 2008;26. Abstract 3539.

Post-treatment

Mechanisms of MET activation

Gastric i PRCC,HCC, |

" ;o GBM : | scLer,

? SNP vs. mutation g, . ac | | SCCHN*
** rare ' '\ Meso*,
Melan*

Figure adapted from Merchant, ICTTO, 2007

Gastric
NSCLC
Prostate**
CRC**

Courtesy: A Adjei

XL-184: A Novel Multi-kinase Inhibitor

Inhibits MET, VEGFR2 and RET

* Active against common mutants of RET and

MET

 Preclinical activity in multiple tumor models

e Administered orally
« 5 days on, 9 days off
* N = 69 patients

Salgia R, et al. J Clin Oncol 2008;26. Abstract 3522.




Results

Salient AEs: ALT, AST, lipase, mucositis

Long half-life of approximately 100 hrs

» Study was enriched for patients with medullary thyroid
cancer (N = 23 pts)

* 9/23 had an objective response (SD=8 pts)

» SD also noted in colorectal, melanoma, adenoid cystic
carcinoma

* MTDis 175 mg/day

» Ongoing studies in NSCLC, GBM and medullary
thyroid cancer

Salgia R, et al. J Clin Oncol 2008;26. Abstract 3522.

c-Met Dysregulation in Cancers

« Ligand-independent:
— Activating mutation
~ Gene amplification (transactivation via RTK density )
— Tumor hypoxia or loss of negative regulator (e.g. V. HL)
« Ligand-dependent:
— Paracrine activation (tumor cell c-Met & stromaHGF )
— Autocrine activation (tumor cell c-Met & HGF)

Confidence in Rationale Lowest

Target: Mutation/translocation/Amplification Activation —— Expression —_—

SEMA Domain

* CRC
+ Lung
« others

c-MET Inhibitors in Clinical Development

anti-HGF antibodies Anti-c-MET antibodies c-MET TKI's Other

« AMG 102 * MetMab +XL184 (BMS +ARQ 197
907351) (VEFGR2,
Amgen and RET) BMS
Genentech/Roche « MK-8033 ArQule
* HSP9O inhibitors
Merck
* XL880
(GSK1363089)
(VEGFR2)
Glaxo
« PF02341066

Pfizer
« PF04217093

Pfizer




ASCO 2009
Phase | Trials of cMET Inhibitors

PF-02341066 ARQ197
(n=37) (n=65)
Target MET and ALK c-MET
Administration Oral Oral
MTD 250 mg BID 360 mg BID
Fatigue, febrile
DLTs Not reported neutropenia, mucositis,
hand-foot syndrome

Current Status Phase I/l Phase I/l

Kwak EL, et al. J Clin Oncol 2009;27(15s). Abstract 3509.
Yap TA, et al. J Clin Oncol 2009;27(15s). Abstract 3523.

Phase | Trial of PF-02341066, an Oral MET and ALK
Inhibitor, in Patients With Advanced Malignancy

Phase | dose escalation (n = 37)
« Six total cohorts (MTD/RP2D: 250 mg BID)
« Grade 3 adverse events
Increased ALT: 1 patient (200 mg QD)
Fatigue: 1 patient (250 mg BID), 2 patients (300 m g BID)
« Plasma half life: ~ 53 hr (at 250 mg BID)
« Patients of molecular interest

1 patient with inflammatory myofibroblastic tumor (ALK fusion): PR by
cycle 2 (200 mg BID)

1 patient with EML4-ALK fusion NSCLC: dramatic cli nical response within
cycle 1 (300 mg BID)

Kwak EL, et al. J Clin Oncol 2009;27(15s). Abstract 3509.

Phase | Trial of PF-02341066, an Oral MET and ALK
Inhibitor, in Patients With Advanced Malignancy

NSCLC EMLA4-ALK fusion cohort (n = 19)
« Efficacy

Overall response rate was 53% (10/19)

Disease control rate at 8 weeks was 79% (15/19)
« Grade 3 adverse events (n = 18)

Increased ALT: 1 patient (6%)

Constipation: 1 patient (6%)

Kwak EL, et al. J Clin Oncol 2009;27(15s). Abstract 3509.




Ongoing Clinical Studies with c-MET
Inhibitors in Lung Cancer

Anti-HGF antibody AMG 102 Extensive SCLC

Phase Il Carbo/VP16 +/- AMG102 or AMG479 os

Anti-c-MET antibody MetMab 2n4/3r|ine NSCLC

Phase Il erlotinib +/- MetMab PFS

TKI XL184 3" line NSCLC

Phase Il erlotinib +/-XL184 in erlotinib failures RR

TKI XL880 No studies in lung cancer
TKI MK8033 Phase |

TKI PF02341066 Phase | (EML4-ALK fusion)
TKI PF04217093 Phase |

ARQ 197 2n4/3r¢line NSCLC

Phase Il erlotinib +/- ARQ 197 PFS

Novel agents in lung cancer?

Conclusions

Several new compounds have entered clinical investigation
this year.

Despite the broad spectrum of activity, targeting specific
molecular events is critical to the success of these agents
— Ex. XL 184 in medullary thyroid cancer

— PF-02341066 in EML4-ALK mutant NSCLC

Novel TKiIs are actively being developed for patients with
recurrent or metastatic NSCLC using increasingly rational
pharmacokinetic or pharmacodynamic methods.
Incorporating PET and DC MRI with CT, and increasing
window of opportunity studies represent important progress

in developmental therapeutics for lung and aerodigestive
tract cancers.




