Lifetime Probability of Developing Cancer,

by Site, Women,

US, 1998-2000

Site Risk
All sites 1in3
Breast 1lin7
Lung & bronchus 1lin17
Colon & rectum 1in18
Uterine corpus 1in 38
Non-Hodgkin lymphoma 1lin57
Ovary 1in59
Pancreas 1in 83
Melanoma 1in 82
Urinary bladder 1in91
Uterine cervix 1in 128

Source:DevCan: Probability of Developing or Dying o
Applications Branch, NCI, 2003. http://srab.cancer.

f Cancer Software, Version 5.1 Statistical Research  and
gov/devcan

Breast Cancer Incidence Rates
Middle East Countries
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Immuno-histochemical assay and
Tissue Microarray definition of
Intrinsic Sub-types of Breast cancer

Select Breast Cancer Treatments
Based on Tumor Phenotype

» Tumor phenotype defines treatment options

| Hormone receptor |

=

Positive (60%-70%) Negative
Hormonal therapy Chemotherapy

} }

Positive (20%-25%) || Negative Positive (20%-25%) || Negative
HER2-targeted HER2-targeted
therapy therapy

A Prototypical “Basal-like” Tumor

High grade ER- PR - HER-

High Ki67  p53 + CK14 p63

Courtesy of A. Richardson

Key Differentiating Features of TN

vs non-TN BC
Method of BC detection in TN vs non-TN BC
Method of Non-triple Triple negatives P- value
detection negative N=958 | N=92 (%)
(%)
Clinically 53 71 0.0008
detected
Radiographically | 36 20
detected
other 11 10
Characteristics of TN BC vs non-TN BC at diagnosis
Variable Non-triple negative Triple negative P-value
(N=1421) ( N=180)
Median Age at dx 57.7 yr |53 I <0.0001
Grade Il 28.3% |66%| <0.0001
Lymph node negative 54.4% |44.6%| 0.02
For LN positive
T<1lcm 19.3% 55.6% | 0.04

Cohort study at Women College Hospital in Toronto
N=1601, 180 with triple negative BC ( 11.3%)

Dent et al Clin Ca Res 2007 13 (15) 4429




I-SPY: study to identify biomarkers of response to neoadjuvant CT

ER (P <.0001) | PgR (P <.0001) | HER2 (P = .02) | Ki67 Index ( P < .0001)

+ - A - + - Low Int High
(n: (n: (n: (n: (n: (n: (n: (n: (n:
115) | 88) | 95) | 107) | 28) | 137) | 50) | 62) | 70)

pCR* 16% 44% 12% 43% 39% 18% 10% 16% | 43%

Livasy et al. SABCS 2008. Abstract 5102.

TN vs non-TN BC: Hazard for

Progression

* TN relapses more often and more quickly than non-TN
* Relapse rate for TN & non-TN similar after 3 years

Most TNBC relapse <3 yrs

255 TNBC patients

863 non-TN patients
Neoadjuvant chemotherapy
PCR: 22% TN, 11% non-TN

Liedtke et al JCO 2008;26:1275-81

Breast Cancer Specific Survival in TN BC
vs non-TN BC

Inferior BCS survival for triple negatives

Dent, R. et al. Clin Cancer Res 2007;13:4429-4434

Complexity of HER Signaling

Receptor

Olutpul [ Apoptosis ] [ Migration ] [ Growth ] [ Adhesion ] [ Differentiation ]
layer

Adapted from Yarden and Sliwkowski. Nat Rev Mol Cell Biol. 2001;2:127.
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Herbst. Int J Radiat Oncol Biol Phys. 2004;59(suppl):21; Roskoski. Biochem Biophys Res Commun. 2004;319:1;
Rowinsky. Annu Rev Med. 2004;55:433.

Strong signaling

Her2

Normal Amplification/Overexpression
HERZ2 receptor

/ protein 3

HER2

MRNA
2

Cytopé; / s HER2 DNA

Nucleus
Cytoplasmic
membrane

Poorer Survival of Patients With HER2+

Proportion surviving

Primary Breast Cancer

N=220 (majority >1 cm); all patients
received standard therapy

HER2—

HER2+

P<0.0001

T T T T T T T 1
2 4 6 8 10 12 14 16
Years

Adapted from Witton et al. J Pathol. 2003;200:290.




Adapted from Noonberg and Benz. Drugs. 2000;59:753.

HER2-targeted agents:
Crossing the plasma membrane
*Small molecules i eLarge molecules

— Generally, chemical : — Generally, large proteins
agents (~400 Da) (~150 000 Da)

— Varying degrees of : — Highly specific
specificity i — Cannot penetrate through

— Penetrate through the : the plasma membrane
plasma membrane i~ Flag cells for destruction

— Cannot flag cells for
destruction by the immune

by the immune system, eg,
monoclonal antibodies

system, eg, lapatinib and (mAbs)
other tyrosine kinases : \
(TKIs) >f\§
w Cellsurface  § Cell surface
receptors : receptors
Grb2 E Grb2

PIBK  ® H PBK @
® : G
ol E PO b

Adijei et al. J Clin Oncol 2005;23:5386-5403

%

Disease-Free Survival

AC TH
0
87% 85
AC T %
75%
67%
N Events
AC T 261
AC TH 134

HR=0.48, 2P=3x10-1?

Years From Randomization B31/N983
1

Lapatinib Mechanism of Action

* Binds to intracellular Lapatinib
ATP binding site of
EGFR

* Blocks downstream
signaling

» Dual blockade of

Downstream signaling

Slgnallng cascade

Rusnak et al. Mol Cancer Ther 2001;1:85-94; Xia et al. Oncogene 2002;21:6255-6263;
Konecny et al. Cancer Res. 2006;66:1630-1639




Time to Progession — ITT Population
HER2+ MBC or LABC
Previously treated with anthracycline, taxane and trastuzumab*

20 Nov 2006

14 Feb 2007

Lapatinib +
Capecitabine Capecitabine
100+ No. of pts 160 161
% 90t Progressed or died* 45 (28%) 69 (43%)
2 80} Median TTP, wk 36.9 19.7
s 0] Hazard ratio (95% Cl)  0.51 (0.35, 0.74)
% P-value (log-rank, 1-sided) 0.00016
e 60T
2 50]
(]
2 40
2 30}
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0

Time (weeks)

* Censors 4 patients who died due to causes othert  han breast cancer

Pertuzumab and trastuzumab bind to different regions on
HERZ2 and have synergistic activity

HERZ2 receptor

Trastuzumab

Subdomain IV of HER2

" Continually suppresses HER2 activity

" Flags cells for destruction by the
immune system

" Does not inhibit HER2
heterodimerisation

Pertuzumab

Dimerisation domain
of HER2

' Inhibits HER2 forming dimer pairs

" Suppresses multiple HER signalling
pathways, leading to a more
comprehensive blockade of HER
signalling

' Flags cells for destruction by the
immune system




Pertuzumab/trastuzumab combination therapy
more active than treatment with either agent

alone
Cohorts 1 and 22 Cohort 3* Cohort 3°
(P +H) P) (P P+H)
(n=66) (n=27%) (n=11%)
CR (%) 7.6 0.0 0.0
PR (%) 16.7 3.4 21.4
ORR (%) 24.2 3.4 21.4
SD 6 months (%) 25.8 6.9 214
CBR (%: CR + PR + SD

6 months) 50.0° 10.3 375
PD, % 50.0 82.8 57.1

*n=27, as at data cut-off 2/29 patients had notrea  ched overall best response endpoint (8 cycles of as  sessment
during this phase); *n=11, as at data cut-off 4/15 patients had not reac  hed overall best response endpoint

(8 cycles of assessment during this phase); At data cut-off, 21 (31.8%) patients had not experi enced PD

P = pertuzumab monotherapy; P + H = pertuzumabl/trastu  zumab combination therapy

Cortes et al. ASCO 2009; Baselga J, et al. SABCS 2009

Anatomy of T-DM1

DM1 is conjugated to trastuzumab via a non-reducible
thioether bond to a linker molecule (MCC).1

Average number DM1 molecules/monoclonal antibody=3. 5

1. Beeram M., et al. J Clin Oncol. 2008; 26 (May 20 suppl; abstr 1028).

T-DM1 selectively delivers a highly toxic
payload to HER2-positive tumour cells

Receptor T-DM1 complex is
internalised into HER2-
positive cancer cell

Potent antimicrotubule
agent is released once
inside the HER2-positive
tumour cell

Targeted Therapy Is No Different
From Standard Therapy If We Cannot

Identify The Predictive Marker




Angiogenic Switch and VEGF Dependency

Avastin the first anti-angiogenic agent to
show clinical benefit in cancer

- N\ ( .
Early effects Continued effects

L Regression Normalisation ) Inhibition

VEGF = vascular endothelial growth factor

E2100: Pivotal Trial of Paclitaxel + Avastin
Leading to Regulatory Approval

Previously Treat to disease

untreated LR/mBC Paclitaxel® progression, no
n=722 crossover

permitted

Stratification factors:

- Disease-free interval Paclitaxel® + T "
« No. of metastatic sites Avastin re?ct) t?eslssiiise
» Adjuvant chemotherapy 10 mg/kg g2w Prog

(yes vs no)
* ER status

*Primary endpoint: PFS
— Other endpoints: ORR, OS, quality of life, safety

290 mg/m? weekly for 3 weeks of a 4-week cycle
Miller et al. NEJM 2007 36




The addition of Avastin doubles
median PFS

E2100: Overall Survival

— Avastin + paclitaxel (n=368) e 95% orease ~ 1.0~ Avastin + paclitaxel (n=368): median 26.5 months
I 100 — Paclitaxel (n=354) . in median PFS Paclitaxel (n=354): median 24.8 months
©
g g 084~~~ 77 HR=0.869 (95% CI 0.722-1.046)
3 8o HR=0.6 §10 740% Log-rank p=0.1374
.g p<0001 E 5 59 2 0.6 ] p=0.0172 !
> 35 c 0.0+ 1
S 60 2 £ !
O moae 0 - " 1] 1
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apost-hoc
Avastin SmPC 2009; Cameron Eur J Cancer Suppl 2008; Roche data on file 2007 38
Genomic Health
Oncotype Dx 21-Gene
Recurrence Score
Assay
-2 H

Agendia Mammaprint 70-Gene
Prognostic Signature Assay




Oncotype DX 21 Gene
Recurrence Score (RS) Assay
16 Cancer and 5 Reference Genes From 3 Studies

RS = +0.47 x HER2 Group Score
- 0.34 x ER Group Score
+ 1.04 x Proliferation Group Score
+ 0.10 x Invasion Group Score

The Oncotype DX® Recurrence Score is a Continuous
Predictor of Recurrence Risk

What is the 10-year probability of distant recurrence
for a patient with a Recurrence Score of 30?

(]
I
+0.05 x CD68 $
- 0.08 x GSTM1 o
- 0.07 x BAG1 o A S R e
© -
(O]
g
g
Category | RS (0 -100) 3
(0] .
: x 20% risk of
REFERENCE Low risk RS <18 = distant recurrence
Beta-actin Int risk RS 18and<31 g at 10 years
GAPDH ; 5 a
RPLPO ngh risk RS 31
GUS
TFRC Dotted lines represent 95% CI Recurrence Score
(NO, ER +) 4
?7?
No benefit of Benefit of
Low RS p=061 RS o039 Chemotherapy if low Chemotherapy if high
Low sk Perts (6<10) i ik Pae (15 1530) Recurrence Score Recurrence Score
g TAM + Chemo 218 8 TAM + Chemo 89 9 ‘ ‘
§ TAM 135 4 TAM 45 4

benefit from

l 28% absolute
tam + chemo

High RS

High Risk Patients (RS 31) p<0.001
N

Events

TAM + Chemo 117 13
TAM 47 18

Paik et al. J Clin Oncol. 2006.
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Stratified log-rank p = 0.97 at 10 years g Stratified log-rank p = 0.033 at 10 years
Tamoxifen (n=55, 15 events) Tamoxifen (n=47, 26 events)
CAF-T (n=91, 26 events) S CAF-T (n=71, 28 events)
0 2 4 c s 0 “o 2 a s 8 10
Years Years

Albain, SABCS 2007, Abstract #10




Rx pre RS Rx post RS

Treatment alteration
Rx pre RS vs Rx post RS

Ben-Baruch N et al, ASCO 2007, Abstract #11008
Klang S et al, Value in Health, In Press

Gene Expression Profiles as Predictors of
Response Docetaxel (Taxotere)
Chang JC et al, Lancet 362:362-369, 2003

T sensitive

—

~—

resistant

* Identified 92-
gene
expression
pattern to
predict
response to
docetaxel

 Separated into
sensitive and
resistant
groups

The future of cancer therapy

Personalized or tailor-made treatments that
will enhance the likelihood of response to

treatment and reduce the risks and

toxicity
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Synthetic Lethality

DNA

Bulky 06-
adducts alkylguanine
(SSBS) (DSBS) Inserti(_)ns
& deletions
Mismatch
repair
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) exmspn /repalr excision reversal
repair \ repair
l HR NHEJ \
PARP BRCA1\2 DNA-PK XP, MsHz, AGT
poly-  MLH1

merases

DNA damage PARP

PAR chains
are
degraded Repaired
via PARG DNA
Repair PAR
enzymes

PARP-1

Binds directly
to SSBs

NAD+
Nicotinamide
+pADPr

Once bound to damaged
DNA, PARP modifies itself
producing large branched
chains of PAR

Inhibiting PARP-1 increases double-strand DNA damag

DNA SSB

PNK 1

pol " % l XRCC1
>k, oK Liglll Inhibition of
AV (S —— PARP-1
prevents
recruitment of

repair factors
to repair SSB
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BRCA 1\2 Related Cancer

BRCA1\2 carriers only have one functional copy of
gene, and cancer thought to arise from sporadic
loss of the single functional copy

; LOH
Normal cell with two P P
T Only one functional Sporadic loss of single
copy... >>cancer

Ccopy present

PARP inhibition and tumor-selective
synthetic lethality

o H2AXo

\
@ .
= ’\\
ssB I| PARPl

DNA replication fork
arrest and collapse

Normal BRCA1/BRCA2
BRCA1/BRCA2 failure
"\ Impaired HR repair
RAD51 i X
= Q C Alternative error prone repair

HR-based repair

}

Chromosome Stability Chromosomal Instability

Cell Survival Cell Death

Farmer H et al. Nature 2005;434:917-921; Bryant HE et al. Nature 2005;434:913-917

BRCAL1 and BRCAZ2 -/- embryonic stem
cells are very sensitive to PARP inhibition

Increased levels of chromosomal
aberrations in PARP inhibitor
treated BRCA2 -/- cells

Log 0+ e
surviving
fraction
17 Wild type
-2 Control + PARP inhibitor
Wild type
-3 A BRCA2 +/- BRCA2 -/-
BRCA2 -/-
-4 u T T T T d Control + PARP inhibitor

0 10° 10® 107 106 10° 10*
PARP inhibitor concentration (M)

Farmer H et al. Nature 2005;434:917-920
Personal communication, Alan Ashworth

Olaparib
A novel, orally active PARP inhibitor
A phase | trial identified olaparib (AZD2281; KU-0059436) -

400 mg bid as the maximum tolerated dose! with a signal of efficacy
in BRCA-mutated ovarian cancer?

* Most common toxicities: CTCAE I
grade 1 and 2 nausea and fatigue

» Significant PARP inhibition and
tumor response at olaparib doses
100-400 mg bid O

1. Yap T et al. J Clin Oncol 2007;25(18S):abst 3529; 2. Fong P et al. J Clin Oncol 2008;26(15S):abst 5510.




Study aim and design

To assess the efficacy and tolerability of oral olaparib in BRCAL/ «
BRCAZ2 mutation carriers with breast cancer

Multicenter proof-of-concept phase Il study, single-arm sequential <
cohort design

Confirmed BRCA1 or BRCA2 mutation
Advanced refractory breast cancer
(stage HIB/IIIC/1V) after failure of 1 prior chemotherapy
for advanced disease

Efficacy

Cohort 1 (enrolled first) Cohort 2 *
Olaparib 400 mg po bid (MTD) Olaparib 100 mg po bid
28-day cycles; n=27 28-day cycles; n=27

Olaparib Olaparib
400 mg bid 100 mg bid
ITT cohort (n=27) (n=27)
Overall Response Rate, n (%) 11 (41)* 6 (22)*
Complete Response, n (%) 14 0
Partial Response, n (%) 10 (37) 6 (22)

*An additional 1 patient in the 400 mg cohort and 3 patients in the 100 mg cohort had unconfirmed resp ~ onses

* Following an interim review of the emerging efficac y of each cohort, patients ongoing in
100 mg bid cohort were permitted to crossover to rece ive the 400 mg bid dose

MTD, maximum tolerated dose (determined during Phas e | evaluation)

400 mg bid 100 mg bid
Per protocol cohort (n=26) (n=24)
Overall Response Rate, n (%) 11 (42) 6 (25)1
Complete Response, n (%) 14 0
Partial Response, n (%) 10 (39) 6 (25)

*An additional 3 patients in the 100 mg cohort had u nconfirmed responses

RECIST response to olaparib
400 mg bid

Pre-dose Day 180 on study

 BRCAL1 carrier
* ER -ve, PR -ve, HER2 -ve
¢ Adjuvant dose dense AC-T, capecitabine/bevacizumab,
vinorelbine/bevacizumab
» Olaparib commenced 12.6.07 — remains on olaparib
Courtesy of Mark Robson MSKCC

Progression-free survival

100 - .
Median PFES (95% CI

2 90 7 Olaparib 400 mg: 5.7 (4.6—7.4) months
S 80 o i .
s Olaparib 100 mg: 3.8 (1.9-5.5) months
o
2 704
g 60 NB: Non-randomized sequential cohorts
(2]
R S
5 40 1
‘= 307
2
S 20 7
]
I 10 T

0 T T T T T T T T 1

0 50 100 150 200 250 300 350 400 450
PFS (days)
No. of patients at risk

400 mg: 27 26 22 17 13 8 6 5 1 0
100 mg: 27 25 17 10 4 0 0 0 0 0




BRCA1 downregulation

High histological grade
Medullary histological type

Basal-like immunophenotype

Hanneman et al. EBCC6 2008: Abst 308

Phase Il TNBC Study: Treatment Schema

Metastatic
N =120
(
Gemcitabine 21-Day BSI-201
Carboplatin Cycle Gemcitabine
Carboplatin
RESTAGING

* Patients randomized to gem/carbo alone could crossover to
receive gem/carbo + BSI-201 at disease progression («




Overall Survival BSI-201 + Gem/Carbo (n = 57)

0

The future of cancer therapy

Personalized or tailor-made treatments that
will enhance the likelihood of response to
treatment and reduce the risks and
toxicity




