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Targeting the Death Receptor Pathway
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Apoptosis Signaling by DR4 and DR5 and Its Modulation
by Decoy Receptors
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TRAIL Receptor Family

TRAIL-R1  TRAIL-R2 TRAIL -R3 TRAIL-R4  OPG
(DR4) (DR5) (DcR1) (DcR2)

Functional death domains No functional death domains
Proapoptotic Not apoptotic

lgney and Krammer. Nat Rev Cancer. 2002,2:277



Extrinsic Apoptosis-Inducers

DR 4 Agonist Antibodies Mapatumumab

DR 5 agonist antibodies Apomab
AMG 655
Lexatumumab

Ligand agonist Apo2L/TRAIL




Extrinsic Apoptosis Inducers
RECIST Partial Response with AMG 655

Baseline Week 32, PR Week 40, Confirmed PR

A 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

A Recombinant human Apo2L/TRAIL is a soluble zinc-coordinated homotrimeric
protein closely resembling the natural ligand

A Phase Ib study of paclitaxel, carboplatin, bevacizumab with (rh) Apo2L/TRAIL (4
or 8 mg/kg/day x 5; 15T 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 Post -treatment
Soria JC, et al. J Clin Oncol 26:abstract 3539, 2008



Mapatumumab

A Fully-human agonist

; Extrinsic Intrinsic
monOCIOnaI anthOdy Mapatumumab —>>\ s or w«TRAIL
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A Randomized Phase Il Trial of Mapatumumab, a TRAIL-R1
Agonist mADb, in Combination with Carboplatin and
Paclitaxel in Patients with Advanced NSCLC-

J. Von Pawel et al , ASCO 2010



Disease Response

Al A A B Al C

Conitirell 10 mgikg 30 mgikg
N=36 N=37 N=36

0 0 1 (2.8%)
11 (308%) 5 (13.8%) 12 (3833%)

16 (441 4%)) 20 (54.12%) 10 (27.8%)

11 (308%) 5 (13.3%) 13 (36.12%)
p=0.07:88 p=0.611712

27 (75.0%) 25 (67.8%) 23 (639%)
p=0.483® p=0.306




Median Progression-Free Survival, Overall
Survival, and 12 Month Survival

A A A B Aim C
Contirell 10 mgikg 30 mgikg
N=36 N=37 N=36
PFS((moniiks) 4.6 4.6 4,9
(95% Q1) (4.1, 50) (2.8, 50) (1.7, 59)
p=0.8622 p=0.988P

Overall Suival 10.5 13.6 10.6
(months) (7.3, 192) (9.8, NIA) (6.2, NA)
(95% Q) p=0.3622 p=0.9748

12 Month Surrvival 47.2 56.8 40.9
(%) (30.5, G10) (40.2, T34) (24.7, B712)
(95% Q) p=0.4068 p=0.4075

& P-value for comparison of Arm A with Arm B




Overall Survival

— Arm A (control)

1D e= Arm B (10 mg/kg)
S Arm C (30 mg/kg)
= 0.8-
@
35 0.6 —
=
= 0.4
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o 0.2 stratified logrank test
o P-value = 0.4227
0.0 -

MonthO 2 4 6 8 10 12 14 16 18 20 22
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Ten Most Frequently Reported AEs

Peripheral sensory
neuropathy

Fatigue

Nausea
Neutropenia
Anaemia

Alopecia

Dyspnoea
Constipation
Decreased appetite

Diarrhoea

Arm A
Control
N=36

17 (47.2%)
21 (58.3%)
13 (36.1%)
18 (50.0%)
17 (47.2%)
12 (33.3%)
9 (25.0%)
9 (25.0%)
9 (25.0%)
7 (19.4%)

Arm B
10 mg/kg
N=37

23 (62.2%)
15 (40.5%)
18 (48.7%)
10 (27.0%)
11 (29.7%)
16 (43.2%)
16 (42.3%)
10 (27.0%)
13 (35.1%)

13 (35.1%)

Arm C
30 mg/kg
N=36

23 (63.9%)
15 (41.7%)
16 (44.4%)
15 (41.7%)
13 (36.1%)
12 (33.3%)
12 (33.3%)
13 (36.1%)
9 (25.0%)

11 (30.6%)



Dulanermin: A Pro-apoptotic Agent

A Pro-apoptotic ligand to DR 4 & 5

A Consists of amino acids 114 to 281 of
extracellular domain of the natural ligand

A Activates extrinsic apoptosis pathway



Dulanermin: Randomized Phase |l Study

Bev Ineligible

Advanced NSCLC

- PCB+ D
Bev Eligible

8mg/kg,dl -

PC+D

Response rate 38%

MPFS 5.5m

A Primary endpoint
I Response rate

A N=213 patients

A Higher rate of neutropenia
and hemoptysis with
dulanermin-combination

PCB PCB+D8 PCB+D20
50% 40% 40%

7.3 m 8.6 m 95 m

m OS 9.8

15.1m 13.9m 14.3 m

Blackhall et al, Abs # 7534, ASCO 2010




Drozitumab: Randomized Phase |l Study

A Agonist antibody to
DR5

A Carbo/pac/Bev with p—
placebo or drozitumab Drozitumab

A Drozitumab given as 10 Ul
mg/kg iv infusion every 2.9m
21 days 40%

Favorable HR with polymorpisms in Fc gamma type Il a receptor

Karapetis et al, Abs # 7535, ASCO 2010




Targeting Death Receptor Pathway

A Addition of mapatumumab (TRAIL-1/DR-4 mAb) to
carbo/Pac failed to improve in RR or PFS in
advanced NSCLC

A Dulanermin and Drozitumab studies demonstrated
similar disappointing results

A Three studies did not fail due to dad luckd

A Has targeting the death receptor reached a @ead
end®



Hypothesis(1l): Role of p53

A DNA-damaging agents induce DR5 expression in a
p53-dependent manner

I Possible mechanism behind synergy between platinum
and TRAIL agonists

A P53 mutations are common in NSCLC
I This might abrogate the synergistic interactions

I Evaluation of outcome by p53 status might shed
additional light

Naganee et al, Cancer Res, 2000; Baritaki et al, Mol Cancer Ther, 2007.



P53 regulates apoptosis at multiple levels
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Hypothesis (2): Role of C-FLIP

A FLIP inhibits TRAIL-
Induced apoptosis

A FLIP is overexpressed in
majority of NSCLCs

A Baseline expression of

C-FLIP could impact
outcome of combination
g regimen

_, Activated caspase-8
[

Procaspase-8

Effector caspase activation
and apoptosis

Wilson et al, Cell Death and Differentiation, 2009: Liu et al, Cancer Res, 2006.



Targeting Bcl-2 in SCLC: rationale

A Bcl-2 is expressed in the majority
of SCLC

A Bcl-2 expression is associated
with therapeutic resistance

A Suppression of Bcl-2 may
Increase efficacy of cytotoxic
chemotherapy, or may Kill tumors
highly dependent on Bcl-2
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Strategies for inhibiting Bcl-2

Bcl-2 gene
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Small molecule inhibitors of Bcl-2
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A Obatoclax

A ABT-737/ABT-263

hBad - 0.5 15 33 4800 >10000

obatoclax** GeminX 220 ~500 ~500 ~500 -

ABTF263*** Abbott ¢0.5 ¢1 ¢l 550 >3000

*J. Holmlund, Ascenta Therapeutics **Manion et aCurr Opin Invest Drugs:1077, 2006 ***S. Rosenberg, Abbott Laboratories



ABT-737 in SCLC: targeting the apoptotic threshold
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Phase I/ll study of ABT-263 in SCLC
and other solid tumors

Dose escalation
— Safety
Phase 1 (21d cycle: 14d on/7d off) PK (21d cycle: 21d on/0d off)

~ 50 subjects: MTD_____
Solid tumors

Phase 2a
—-.

~ 40 subjects:
Disease specific in SCLC

A Enrollment complete
A Doses explored
I 10— 475mg on 14/21 d schedule
I 225 - 325mg on 21/21 d schedule
A Principal investigators

I Bonomi, Camidge, Chu, Gandara, Gandhi, Garon, Giaconne, Hanna, Joynson,
Kalemkarian, Khaira, Lee, Nicholas, Ramalingam, Ranson, Ribero de Olivera,
Rudin, Shapiro, Spigel



ABT-263: dose-dependent transient
thrombocytopenia

— Bar represents median values

Platelet Count (Fraction of Baseline)
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Patient 338 with SCLC

Matient receiving 425mg (intermittent dosing) demonstrated a 43% reduction in target lesions by
RECIST at the end of Cycle 19 assessment.
APatient currently shows no evidence of FDG-PET/CT avid disease and remains on study.

Limited stage disease with prior therapy included carboplatin/etoposide; cisplatin/camptosar




TUMOR SIZE % CHANGE FROM BASELINE
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Phase | — percent tumor change from baseline

DOSE
10 =130 425
= 20 - 225 475
‘ = 30 325
A29 treated SCLC & neuroendocrine
A23 evaluable SCLC & neuroendocrine
- 1 unconfirmed PR per RECIST at C19 (43% 1)
- 7SD and 13 PD
- 2 other (eg. withdrew consent)
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ABT-263 conclusions

A Phase Il schedule 325mg continuous daily
I one-week lead-in of 150mg/d

A Linear PK
T 1 e ~ 7 hours
T Tue ~ 15 hours

A Dose-dependent thrombocytopenia
I apoptotic mechanism via Bcl-x.
I Transient and non-cumulative: improves with continued daily dosing

A 86 subjects enrolled

I Single agent anti-tumor activity seen in both phase | and phase Il
cohorts

A First-line study with cisplatin & etoposide launched 2009



Extrinsic apoptotic pathway Intrinsic apoptotic pathway
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Death receptor (e.g., DR5)
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Conclusions

A Approaches to enhance or promote apoptosis remain an
attractive strategy that has yet to bear fruit.

A Targeting TRAIL with monoclonal antibodies or ligands has
been unsuccessful to date.

A Targeting Bcl2 should be explored further in Small Cell Lung
Cancer.

A Biomarkers that identify responsive and resistant patient
subgroups are an important priority.



