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Pathologic CR RatesNieoSphere
Trast1 | Pertuz - | Trast - Trast -
Docetaxel | Docetaxel Pertuz i Pertuz
Docetaxel
ITT
(Overall)
ER- 37% 30% 63% 21%
ER+ 20% 17% 26% 6%
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Pathologic Response in Néb.TTO
Path CR Path CR
(breast only) | (breast and
LN)
Lapatinib + 25% 20%
Paclitaxe
Trastuzumab + 29% 28%
paclitaxe
Trast + Lap + 51% 47%
paclitaxel

NO DIFFERENCE IN PROPORTION OF
PATIENTS UNDERGOING BREAST CONSERVATION
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& T-DM1, an antibody-drug conjugate,
combines biologic effect of trastuzumab
against HER2expressing cells with highly
potent antimicrotubule agent DM1

Z MOA likely involves receptor-mediated
iInternalization of T -DM1 after binding to
HERZ2, resulting in intracellular release of DM1

Austin CD et al. Mol Biol Cell. 2004:15:5268282.



hase Il Study Design and Outcomes

T-DM1 3.6 mg/kg IV q3w

Heavily pretreated population
- Average 18 month prior trastuzumab exposure (100% of patients)
- Average 6 month prior lapatinib exposure (60% of patients)
Median 3 cytotoxic regimens (range 412)

Response Independent Review (%) | Investigator Assessment (%)
n=112 n=112

ORR All Patients 25

CR 0 3
PR 25 36
SD 48 38
Clinical Benefit Rate (CBR) 35 45

CBR in Patients With  Prior
Trastuzumab / Lapatinib Exposure 36 45

n==67
Vukelja S, et al. Presented at the 31st Annual San Antonio Breast Cancer Symposium 2008; Abstract 33; \Vogel

CL, et al.J Clin Oncol 2009;27(15S). Abst]r'gct 101



T-DM1 Monotherapy

Multicenter, single arm (N=110)
Primary endpoint z ORR by IRF at 24 weeks

Eligibility
- Prior anthracycline, taxane, capecitabine, trastuzumab,
lapatinib
. Active disease progression on last therapy
- LVEF 50% or better

Krop I, etal. SABCS 2009. Abstract 5090



T-DM1 monotherapy

4 ORR (by independent review) 34.4%

& Clinical benefit rate (by independent review)
48.2%

4 Median PFS 6.9 months
& 7.3 months in centrally confirmed HER2+

& T-DM1 well tolerated
& Thrombocytopenia

Krop I, etal. SABCS 2009. Abstract 5090



-DM, versus Docetaxel

| TovM.__ . __D0T

N

ORR

Clinical Benefit
Discontinued d/t toxicity
PFS

67
47.8%
55.2%

7.2

14.2 months

70
41.4%
57.1%
28.8%

9.2 months

Hurwitz et al, ESMO 2011



Pertuzumab

E | Trasturumab and peuzumat bind to diterent regions on HERZ and may have synesgistic activity
HERZ r=capior
Trastuzrumab e 4 Pertuzumab
e = E}
i
Y
Subdomain 'V of HER2 [Jhmerizaﬁmdm-laimeEEE{l
B Trasiuzumab doe=s nof nbibt HERZ dimerization, thus EPefuzumab Inhloks HER2 formieg dimer pairs
biocking HERZ:HER 3 W Acttaate antisody-depardent celular cytotsaiciy
R B Periuzumiab does nok prevent HER2 recegior sheddng
B Trasiuzumab blocks HER 2 signaing and =lcks ADCC

Baselga J, et al. SABCS 2008 #3138



Pertuzumab + Trastuzumab

Table 1 Phase || Pertuzumab + Trastuzumab Efficacy Data.®

N (%),
oD on pric

Complete response®
trastuzumab Partial response®
Stable diseasa for = 8 cycles (approx. 6 months)
Objective response rate
Clinical benefit rate®

“Yledion duration of response was 25.1 wesks (range 12.4 —66.6).
Bt dota outoff, 21 [21.8%) of palierds hows not yst progresssd.

5 (76
11 (16.7)
17 (25.8)
16 (24.2)
43 (50.0)

Figura T CLEOPATRA study design
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HERZ2i+) MBC
1 n=800
NO prlor Trastuzumab + docetaxel

trastuzumab + pertuzumab

An intemational Phase 1l randomized, doubls-blind, placsbo-controlled
study (approxmatsly 250 sites worldwida)

Enrllment stratified: Endpoints:
W Prioe irsalment fof breast cancar B Progression-ree and awerall eurival
W Geographical region of enmlmenl I Cuality of e

B Civrasrkosr aratyss

Baselga J, et al. SABCS 2008 #3138



cetaxel + Trastuzumab
Pertyzrimah

No prior Figure 7. CLEOPATRA study design
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11
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HER2(+) MBC

n=a400
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ER2+ Xenograft Model

The combination T-DM1 and pertuzumab treatment shows enhanced
activity a KPL-4 trastuzumab-resistant breast tumor xenograft model.

1200
. Tmab-MCC-DMH1
vehicle 1 mgkg
900 - pertuzumab
1 15 mg/kg

KPL-4: Human Breast Tumor Line
expresses HER1, HER2, and HER3

600
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Eligibility Criteria:
*Metastatic HER2+
*Prior HER2-directed
therapy (29 line +)
*Cardiac ejection
fraction >55%

1/6 DLT ( G4
thrombocytopenia)

T-DM1 3.6 mg/kg + | 0/3
Pertuzumab*

or
1/6 DLTs

3—6 patients

Primary
Obijectives:

*Safety/tolerability
*PK
*Efficacy: ORR

T-DM1 3.0 mg/kg +
Pertuzumab*

or
1/6 DLTs

|

T-DM1 2.4 mg/kg + 0/3
Pertuzumab*

or
1/6 DLTs

22: $tline

I:l Dose-Escalation Phase

TYes
0/3 No

Yes

I:l Expansion Phase

Expand T-DM1
3.6 mg/kg dose
level to 60
evaluable pts

enrolled
onPhll

evaluabh pts

+

Data presented: n= 44 for toxicity; n=28 for efficacy

Total prior systemic agents, median (range) : 8 (2-16)

Median time since metastatic diagnosis, mo (range): 34.7 (51 150)
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T-DM1 + pertuzumab

Objective Responses among Relapsed Patients

Cohort 1
(n=3) Cohort 2 (n=25) | Total (n=28)

Complete 0 0 0
response
Partial response 2 (66.7) 8 (32.0) 10 (35.7)
Stable disease 1 (33.3) 12 (48.0) 13 (46.4)
Progressive
e 0 4 (16.0) 4 (14.3)
Missing 0 1 (4.0) 1 (3.6)

Miller et al, ASCO 2010



T-DM1 First-Line Phase lll (BO22589):

Planned

-
_E: Arm A: trastuzumab + taxane
‘E (3 weekly docetaxel or weekly paclitaxel)
Eql
g8 )
5 ] Arm B: T-DM1
gl }
- ArmC: T-DM1 +P

Approximate
starting date:
May 2010

= Entry criteria: previously untreated HER2+ mBC or relapsing locally

advanced BC
- Primary endpoint: PFS by investigator

- Stratification factors: world region, adjuvant/neoadjuvant therapy,

visceral disease, prior trastuzumab

Data on File, Genentech, Inc.




Neratinib

Irreversible pan-HER TKI

. Covalently binds to the cytoplasmic domain of HER
proteins and inhibits their autophosphorylation and
subsequent phosphorylation of downstream substrates

In preclinical models, inhibits HER receptor complex
downstream signaling via the PI3K and MAPK pathways

Activation of PI3K signaling thought to mediate
resistance to trastuzumab or endocrine therapy

Chow, et alCancer Re2009;69(suppl):792s. Abstract 508



Neratinib(HK1272)

All Grades Grades 3 or 4

I \

Event PriorT | Noprior T Prior T No prior T
(n = 66) (n = ?D"h (n = 66) (n=70)

Prior T No prior T Total
(n=61) (n = 66) (n =127)

Objective Response 26% 56% 42%
Rate (95% Cl) (16, 39) (33, 51)
Clinical Benefit Rate 36% 68% 53%
(95% CI) (24, 49) (56, 79) (44, 62)

Burstein H, et al. SABCS 2008 #37



Response Rates for Novel HER2-
Targeting Agents after Progression
on Trastuzumab

Response Rates (%)

80
70
60
50
40
30
20
10

N=31

| 8

17-AAG

N=66

N=45

N=112

Pertuzumab

|
Neratinib

T-DM1

Modi et al, ASCO 2008; Gelmon et al, ASCO 2008; Swaby et al ASCO 2009; Bums et al, ESMO 2009



Neratinib(HK1272)

All Grades Grades 3 or 4

I \

Event PriorT | Noprior T Prior T No prior T
(n = 66) (n = ?D"h (n = 66) (n=70)

Prior T No prior T Total
(n=61) (n = 66) (n =127)

Objective Response 26% 56% 42%
Rate (95% Cl) (16, 39) (33, 51)
Clinical Benefit Rate 36% 68% 53%
(95% CI) (24, 49) (56, 79) (44, 62)

Burstein H, et al. SABCS 2008 #37
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HERZzZargeted agents In trials at U

MM-111
. HER2/HER3bispecific antibody
- Monotherapy and in combination with trastuzumab

MM -302
- HERZ2 targetednanoparticle loaded with doxorubicin

GDC-0941
- Qral inhibitor of PI3K
. Combination with trastuzumab or T-DM1

GRN-163L
. Telomerase inhibitor, in combination with trastuzumab
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Interacts with MANY proteins (including BRCA2)
Required for efficient DNA repair, particularly homologous recombination
Loss of BRCA1

- enhances susceptibility to interstrand crosslinking agents, such as
cisplatin and mitomycin c

- dependency on other DNA repair pathways, such as base excision repair



BRCAZell lines

differential sensitivity

Cisplatin ... Doxorubicin | Paclitaxel
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Increase sensitivity to DNA damaging agents likecisplatin

Decreased sensitivity todoxobubicin and paclitaxel

Tassone P et al. Br J Cancer 2003 88(8):12



~Cisplatin as primary chemotherapy for

patients with BRCAl Mutations

- 25 patients with BE

. Stage HIl dis
- 10 T1 tumc

- 18 clinicall

- Treatment:
- Preoperati eks x 4

- Mastectom

- AC x4

. Path CR = No invasive tumor in breast or nodes

Gronwald et al, ASCO 2009, #502



Mechanisms of DNA Repair

Single Strand Breaks
- Nucleotide excision repair
- Base excision repair

Z PARP1

MAJOR DNA REPAIR Replication Lesions
PATHWAYS A Base excision repair
APARP1

Double Strand Breaks
- Non-homologous end-joining
- Homologous recombination
Z BRCA1/BRCA2
- Fanconi anemia pathway
- Endonucleasemediated repair

DNA Adducts/Base Damage
A Alkyltransferases
A Nucleotide excision repair

A Base excision repair
APARP1

Helleday et al. Nature Reviews. 2008; 8:19.



BRCADeficient Cells are Sensitive to
PARP Inhibition

0i Wild type
I e N BRCAZEDeficient Cells
BRCALl1+f
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Adapted by permission from Macmillan Publishers Ltd:
Farmer et al. Nature, 2005; 434:917, © 20C
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Olaparib For BRCaeficient MBC

Sequential cohorts of 27 patients
- 400 mg bid continuously

- 100 mg bid continuously (allowed to crossover at disease
progression)

In higher dose cohort, two thirds had BRCA1 mutation

Median 3 prior chemotherapy treatments, most with
exposure to anthracyclines and taxanes

Tutt et al, ASCO 2009 #501
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Olaparib (n=27)

Olaparib (n=27)

400 mg bid 100 mg bid
Overall Response 41% 22%
Complete 4% 0
Response
Partial 37% 22%
Response
Median Time To 5.7 months 3.8 months
Progression [4.6-7.4] [1.-5.5]

ose appears to matter
Brior therapy did not affect response
FPatients with both BRCA1 and BRCAZ2 responded to treatment

Tutt et al, ASCO 2009 #501




BRCA1lassociated Cancers and TNBC:

similar phenotype
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Additional Features
FEGFR+, cyclin E+
ELittle DCIS




Allelic loss in BRCA1, BRCA2, and
sporadic breast cancer

Sporadic Breast tumors

High Grade
HER2 +
a2 _| "= 0S8

BRCA1 Triple negative

1Me="rf-"0 8 _ - I

Low Grade
ER+ /HER2- ER+/HER2- BRCA?2?2
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Silver, Wang, Richardson, Iglehart: personal communication
Slide kindly provided by Eric Winer
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No allelic loss
(heterozygosity intact)

Allelic loss (LOH)

ZBRCAL and Triple Neg
tumors show similar
patterns

EBRCAZ2 tumors are not
similar to BRCA1
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BRCAXeficient and sporadic TNBC share a

abnormality in Xchromosome inactivation

Abnormalities in X chromosome inactivation (Xist) are seen in
most TN cancers and are nearly always present in BRCA1
deficient cancers

Triple Negative Sporadic High Grade NonrTN
15/18 (83%) TN were Xist Negative 2/20 (10%) were Xist Negative

Richardson et al., Cancer Cell2006:9:12-B2



