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Diagnesiic challenges

 Genentech has been committed to personalized drug
development in oncology since Herceptin

e In spite of this commitment, our efforts to improve the
lives of individual patients have been challenged by:

— The differential pace of therapeutic drug development/innovation
when compared to diagnostic innovation

§ Example: Herceptin and HER?2 testing

— The technical challenges of pre-clinical to clinical diagnostic
transition

§ Example: Pertuzumab and HER2 pathway activation

— The regulatory environment governing the linkage of diagnostic
testing and targeted therapy

§ More about that tomorrow
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e Herceptiniprogranm haad a viable

pIemarkeRirent day 1

HER2 Expression Level

SK-BR-3 33
BT-474 25
MDA-MB-361 16.7
MDA-MB-453 16.7
MDA-MB-436 3.3
ZR-75-1 3.3
MDA-MB- 19
MCF7 1.2
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Antibody Inhibiton (4D5) of Anchorage-Independent
Growth Is Related to HER2 Expression Level
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Cell line

MDA-231
MDA-175
MDA-361
SK-BR-3

HERZ2/cell* IHC score FISH Score

21,600 0 1.1
92,400 1+ 13
~500.000 2+ ~4
2,390,000 3+ ~8

* Scatchard analysis

HER2 IHC score is directly correlated to HER2

density and amplification
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USE OF CHEMOTHERAPY PLUS A MONOCLONAL ANTIBODY AGAINST HER2

FOB METASTATIC BREAST CANCER THAT OVEREXPRESSES HER2
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EISH score distrution in the pivotal
IHErcepiin sty

27.9% of study patients were not HER2 amplified
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Quicene by EISH score in the

< pivotal IHerceptin study
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VWihat ciid this: entail?

 Minimizing loss of informative samples

— Sufficiently validating novel technology

— Enabled 96% of patients to be included in outcomes
analysis

 Bridging concordance with our FDA approved
diagnostic
— HercepT est vs PathVysion
e Replicating results
— 799 samples were analyzed in 2 independent laboratories
e Time
— Project initiated in April 1999, FDA approval April 2002
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HER2 testing by HERZ testin
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JouRNaL oF CLINICAL ONcoLoGY

American Society of Clinical Oncology/College of American
Pathologists Guideline Recommendations for Human
Epidermal Growth Factor Receptor 2 Testing in Breast Cancer

Antonie C. Wolls M. Elizaberh H. Hammaond, lared M. Sdvwariz, Karen L. Hagerty, 1. Craig Allred,

Richard | Cote, Mischell Dowsetr, Pateick L Firgpibbons, Wadad M, Hanma, Amy Lasges, Lo M. McShane,

Sovarnpang Paik, Mock D, Pegrong, Bdieh A, Peres, Michae! F. Press, Authovy Riodes, Curfearine Stacgeon,

Sheila B P, Mapatond Tuwbbs, Dad H Viarce, Mare van de Vigeer, Thorss M. Wheeler,

and Damiel F. Hayes
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rastuzumanivs: Pertuzumab

BELIEIEE ERZERINEIESTURCISHNCHEPIOPES & MOA'S

Trastuzumab Pertuzumab
Herceptin
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rhuMADb 2C4 responsive

Associated with HER heterodimers

Data: B. Bossenmaier & H. Koll



Hoewidenwerdetect HERZ heterodimers In

clincalisamples? (harder than you think)

HER2 activation
_ pHER2

Directly detect HER dimers

— Immunoprecipitation and blotting

— Heterodimer ELISA

— Development of heterodimer-specific antibody reagents
—  FRET (fluorescence resonance energy transfer)

— Proximity assays

Surrogate markers for receptor activation

— (Gene expression profile
— Proteomic profile

Downstream regulated gene activity
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Every patient underwent laparoscopic
biopsy for study entry

_ Gordon et al. J Clin Oncol. 2005;23:16S (abstract 5051).
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Gemcitabine
Ovarian cancer + Placebo

Platinum-resistant

Gemcitabine
+ Pertuzumab

Median Time (mo)
Hazard Ratio*
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N= 130
10 EP = PFS

Control Pertuzumab

2.6 RS
0.66

(0.43,1.03)
0.0708

14%

10

Duration of Progression-Free Survival (months)



A Hazard Ratio

Gem+ Gem+
Pertuzumab Placebo

Biomarker mRNA HR (95% CI) Better Better
All Subjects (n=130) 066  (0.43,1.03) —¢—
EGFR/HER1 '

< median 067  (0.38,1.20) —O—+

> median 0.82  (0.46, 1.47) —LO—
HER2 :

< median 058  (0.32, 1.02) —O—

2 median 1.02 (0.58, 1.81) 7
HER3

< median (0.17, 0.59)

= median (0.93, 3.06)
Amphiregulin \

< median 0.66  (0.35,1.24) ¢

> median 0.87  (0.51, 1.48) —O—

|

Betacellulin |

< median 072  (0.39, 1.30) —P—

> median 0.84  (0.49, 1.46) —Or—

|
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Fhisiisianiexample  efi detecting HER2

dimEnRzauenViarepewhsiieam regulated gene
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6 out of 8 OvCa cell lines down-regulate HER3 mRNA
expression after HRG stimulation
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QU cUFEent trprte the plate 1n evarian

celflesf

Phase 3, Randomized, Blinded Study in Platinum-Resistant
Ovarian Cancer

N=240, 120/arm b Continue until
CDDPR S0 PD, death, or
ﬂvana_n cancer Q 3 weeks unqqueptable
(>1 prior platinum- toxicity
based chemo, TTP >
< 6 months) Gemcitabine + 1° EP = PES
Low HER3 Placebo

Q 3 weeks

Looking for a big treatment effect in a
small, selected population
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BUNVharapeuiHERZ ampliiication?

i —> e =
Herceptin + Pertuzumab Stage 2 (n=66)

HER2+ MBC
Progressed on —_—
Herceptin

22Ror1R+12SD

or 13 SD in 1st 24 patients?
- B

n (%)
Complete response? 5 (7.6)
Partial response? 11 (16.7)
Stable disease for 38 cycles 17 (25.8)
(~6 months)
Objective response rate 16 (24.2)
Clinical benefit rateb 33 (50.0)

Gelmon et al. J Clin Oncol 2008;26(15S): Abstract 1026
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BUNVharapeuiHERZ ampliiication?

CLEOPATRA

An international Phase Ill randomized, double-blind,
placebo-controlled study (approximately 250 sites worldwide)

Enrollment stratified by: Endpoints:
N Prior treatment for breast cancer n PFSand OS
n  Geographic region of enroliment N Quality of life

N Biomarker analysis
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Conclilsieons

* In retrospect, Herceptin was the exception, not the
rule

e This is a lot harder than we thought!

« A major technologic hurdle remains the availability of
appropriately processed tissue for exploratory
biomarker assessments

 FFPE material is a bad platform....most of the
time
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