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Somatic mutation theory of cancer

MUTAGENS INTERACT WITH DNA
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The balance of life

DNA DAMAGE
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DNA Repair Pathways Are Critical in Cancer

Normal cells Cancer cells

Six normal DNA repair pathways The specific pathway changes
determine the best course of
chemotherapy and radiation
(personalized medicine)

Courtesy of D Weaver (DNAR-On-Q-ity)



DNA repair pathways

Pathways

Lesions

Biomarkers
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DNA repair
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DNA repair capacity depends on multiple
pathways among which BER
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Role of PARP-1 in BER/SSBR

H-ravs Alkylating
agents, Oxygen
free radicalk:
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PARP inhibition prevents SSB repair, which
leads to DSBs

H2AX o
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Blockade of the replication fork

BRCA1/BRCA2 BRCA1/BRCA2
normal deficient
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Abnormal HR repair
Error prone

Repair based on Homologous

Recombination \
Chromosomal stability Chromosomal instability
Cell survival Cell death

ASCO 2009 i Based on Farmer H et al., Nature 2005;434:917-21 ; Bryant HE et al., Nature 2005;434:913-7
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Transcriptome: only few studies have shown
differential PARP expression between tumors
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Potti et al. CALGB cohort
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Other sets show more of an unimodal distribution of PARP
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Potti et al. Duke cohort
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Adenocarcinomas express low levels of PARP1
and BRCA1/2 compared to squamous histology
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PARP1 IHC
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PARP-1 Inhibitors in Development

Company Product Development
BiPar Sciences BS-201 Phase Il
(Sanofi-Aventis)

AstraZeneca AZD2281 Phase I/l

Pfizer PF-01367338 (AG014699) Phase Il

Abbott ABT-888 Phase Il

MSD MK-4827 Phase |
Inotek/Genentech INO-1001 Phase |

Cephalon CEP-9722 Phase |

MGI Pharma GPI 21016 Phase |
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Table 2. Partial list of Poly-ADP ribose polymerase inhibitors and their applications in clinical trials

Drug Company Route of administration Clinical trials Phase

Iniparib (BSI-201) BiPar Intravenous Mon—small cell lung cancer Il
(with gemcitabine-carboplatin)
Ovarian cancer, uterine cancer, and Il
glioblastoma (various combinations)
BRCA1- or BRCA2-mutant tumors Il
TNBC (with gemcitabine-carboplatin) 1]
Squamous cell lung cancer 1]
(with gemcitabine-carboplatin)
Veliparib (ABT-888) Abbott Oral Leukemia and lymphoma I
(with topotecan or irinotecan)
Other solid tumors (various combination) I
BRCA1- or BRCAZ2-mutant tumors I
Glioblastoma, melanoma, breast, and Il
colorectal cancers (with temozolomide)
Olaparib (AZD2281) AstraZeneca Oral Platinum-sensitive ovarian cancer Il
BRCA-positive tumors Il
BRCA1- or BRCAZ2-mutant tumors Il
TNEBC (single-agent or with carboplatin) Il

AG014699 Pfizer Intravenous Advanced solid tumors I
BRCA1- or BRCAZ2-mutant tumors Il
MK-4827 Merck Oral Solid tumors, ovarian cancer, and prostate cancer I
CEP-8933/CEP-9722 Cephalon QOral Solid tumors (with temozolomide) I
INO-1001 Inotek/Genetech Intravenous Melanoma (with temozolomide) I
GPI 21016 MGI Pharma Oral Solid tumors (with temozolimide) MN/A

Published OnlineFirst on September 7, 2010 as 10.1158/1078-0432.CCR-10-0526  Annunziata CM; CCR 2010
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Clinical data on PARP-1 Inhibitors

. . . . . AG-014699
Olaparib Veliparib Iniparib
AZDpZZSl ABTIO 888 BSI?IZOl P> MK-4827 | CEP-9722
( ) | (ABT-888) | ( ) 01367338)
KuDos / BiPar /
Pharma AstraZeneca Abbott Sanofi- Pfizer Merck Cephalon
Aventis
Route Oral Oral \Y; \Y; Oral \Y;
Mono / Mono / Mono /
Use Combo Combo Combo Combo Mono Combo
Status Ph. 2/3 Ph. 2 Ph. 3 Ph. 2 Ph. 1 Ph. 1




Olaparib (AZD2281) phase | trial in patients with
germ-line mutations in BRCA1 or BRCAZ2

Fong et al N Engl. J Med, 2009
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SSP (%)

Metastatic breast cancer : PARPI

PARP inhibitor BSI-201
Phase Il randomized trial in triple negative breast cancer

Progression free survival (SSP) Overall survival (SG)
Gem/carbo (n =59) Gem/carbo (n = 59)
100 - 100+
p = 0,0005
p <0,0001 80- HR = 0,348 (ICy; : 0,189-0,649)
80 - HR = 0,342 (ICy; : 0,200-0,584)
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Phase 2 Study A4991005
DESIGN

* Phase 2, open-label, multi-centre, Simon 2-stage minimax design

= PF-01367338 12 mg/m? given as a IV infusion followed by oral
temozolomide 200 mg/m? D 1-5 every 4 weeks

STAGE 1

= 27 patients with metastatic melanoma to be enrolled
= |f 3 or more responses were observed, go to stage 2

STAGE 2

» 13 additional patients with metastatic melanoma
» Success met if 7 or more responses seen in 40 patients

Phase | data : R. Plummer. Clin Cancer Res 2008;14(23) 7919-7923



Additional Ongoing Studies

= Phase 1 combo study A4991014 .

+ To assess safety and feasibility of escalating doses of PF-01367338
given Iv on Day 1-3 repeated every 3 weeks to patients with solid tumors
In combination with either:

¢ Carboplatin

¢ Carboplatin T Paclitaxel

¢ Cisplatin T Pemetrexed

¢ Oral formulation of PF-01367338 will also be explore



Multiple checkpoints after DNA damage

DNA Damage

CHK1 inhibitors:
PF- 00477736
AZD- 7762
SCH-900776

CHIR-1 2 4 é
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PARP-1 Inhibitors in NSCLC

Company Product Lung trials

BiPar Sciences Phase Il (SCC)
, , BS-201 Phase Il (all

(Sanofi-Aventis) . .

histologies)

AstraZeneca AZD?2281 (Olaparib) None

Pfizer PF-01367338 None

Abbott ABT-888 None

Inotek/Genentech INO-1001 None

Cephalon CEP-9722 None

MSD MKA4827 None

MGI Pharma GPIl 21016 None




Par

Phase 3 Squamous Cell Lung Cancer Study

N= 825 (planned)

International, Open-label
Gemcitabine + Carboplatin (G/C)

Patient Population:

A Advanced SCC A Patients restaged by CT scans (per RECIST 1.1

version) g 2 cycles (6 wks)

A Patients may remain on study after 6 cycles if there is
no evidence of PD or the presence of DLTs

Endpoints:

Primary: OS

Secondary: PFS, TTP, ORR,

safety/tolerability, QoL G/C + iniparib

Doses: Gemcitabine 1000 mg/m?D 1 & 8 +
Carboplatin AUC 5 D1 q3wk;

Iniparib 5.6 mg/kg IV D 1, 4, 8 & 11 g3wk First Patient Enrolled: March 5, 2010

BiPar is a wholly owned subsidiary of sanofi-aventis




Phase 2 NSCLC Trnial

A Randomized, open-label, international (France, Germany, Italy, Spain, UK)

N= 105 (planned)

Patient Population:

Gemcitabine + cisplatin

A Stage IV NSCLC

Stratification:
A Squamous vs non squamous
A Smoking status

Endpoints:

Gemcitabine/cisplatin + iniparib

Primary: ORR
Secondary: PFS, OS

Doses: Gemcitabine 1250 mg/m? D 1 & 8 + Cisplatin 75
mg/m? D1 g3wk; Iniparib 5.6 mg/kg IV D 1, 4, 8 & 11 q3wk

BiPar is a wholly owned subsidiary of sanofi-aventis

First Patient In: May 2010




DNA repair capacity depends on multiple
pathways: sequential tumor biopsies

DNA Repair DNAdamage P RIT —
Pathways |
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