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e HER2 is a 185-kDa transmembrane oncoprotein
(p185) encoded by HER2/neu gene located on
chromosome 17 (gq21.1).
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® HER2 receptor is
overexpressed in 20-30 %

of BC.
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® Trastuzumab (Herceptin)

lgG1, a monoclonal 79" November 2013
° e hova otels esorts
antibody, has been Ky

approved by FDA to be
anti-HER2 therapy.



Trastuzumab Resistance

Almost 50 %
do not
respond to
Trastuzumab-
based therapy.
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Value

e Trastuzumab costs about USS70,000 for a full
course of treatment:

* Trastuzumab brought = $327 million in

revenue for Genentech in the fourth quarter
of 2007.

7% . 9" November 2013
° Ref. Le Royal Hotels & Resorts
Amman -Jordan

—  FleckL (2006). "The costs of caring: Who pays? Who profits? Who panders?". Hastings Cent Rep 36 (3): 13—7.
— "WillHerceptin Media Blitz Help Or Harm Patients?". Scoop. 2006-02-14. Retrieved 2006-12-01.



http://www.scoop.co.nz/stories/HL0602/S00144.htm

Determination of the most probable
mechanism/s of resistance

Design of more efficient treatment protocols
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Trastuzumab Resistance

Proposed Mechanisms of
Trastuzumab Resistance
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2. Upregulation of HER2 signaling pathwa\}mg |
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4. Failure to trigger ADCC
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of ADCC
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Study Population

= 77 females with metastatic breast cancer
overexpressing HER-2.

= Avarage Age of Diagnosis: 55 years.

= 45 % < 55 years
= 55 % > 55 years L& Royal Hotels & Resort

Amman -Jordan



No. Of % of
Gene Exon Mutati | Mutati | Total % | Total % | Total %

on ons
PIK3CA 9 7/77 99
21 %
20 9/77 12 % 24 %
AKT1 4 2/77 3% 3% 38 %
57 d LT‘:‘- 9"‘||'\I|_Iovelinliea 2013
PTEN '™ 1477 18%  18%  18% e ok et

HER-2 17-24 0 0 0 0



Her2/neu Mutations

e Her2 Mutations are not found in

exons 17 - 24

7% . 9" November 2013

* Exon 17 SNP has been noticed.
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PIK3CA mutations

— Exon 9 mutations=7/77 — 9%
— Exon 20 mutations=9/77 . 13 %

—Mutation in ethier Exons = 15/77
21 % 7% . 9" November 2013
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OverAll Survival (OS)
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PTEN Mutations Analysis

Exon5 — 7/77=10.2%

Exon7 — 9/77=13.2%

Exon8 — 2/77=29%

5 petients have more than one muation

Total Mutated Patients 14/77 =18 %....... ..
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In vitro and in vivo effects of trastuzumab-F(ab’)2.

A T = trastuzumab
TF = trastuzumab—F(ab')2
120 1 yIMT-1
.’__\
@ 100 { g .
8
2 B0
. g
In vitro = 60
> Di#
= ]
<40 {
: :
=20 )
b
o N .
TTF TTF TTF Saline
B 1500
A
£
£1000
. =
In vivo £
o
=
5 500
£
=
=
0

84256708

14
TTTTTTT¢TTTT

days post-inoculation

Barok M et al. Mol Cancer Ther 2007;6:2065-2072

NnNVNioOoleecwualar Camcer TTherappeuwuutics

©2007 by American Association for Cancer Research



In vitro trastuzumab-mediated ADCC against ErbB2-positive tumor cells.
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PIK3CA/Akt Pathway
and
FcgRIlla
Impact on Over All Servival (OS)
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) Molecular Profiling of Breast Cancer

Breast cancer is the most frequently diagnosed cancer and the leading cause of cancer death in females waorldwide,
accounting for 23% (1.38 million) of the total new cancer cases and 14% (458,400) of the total cancer deaths in 2008
(Jemal. 2010; Jemal, 2011). Classically, treatment decisions have been based upon histology of the tumor and on the
status of three main biomarkers: estrogen receptor (ER), progesterane receptor (PR), and HER2/neu. Despite significant
improvements in the treatment of breast cancer, novel therapies and treatment strategies are needed.

Maolecular alterations invalving the PI3K/AKT pathway (Figure 1) occur
in over 30% of invasive breast tumars. Alterations in breast cancer
resulting in hyperactivity of the PI3K pathway include gain-offunction
mutations in PIK3CA (the gene encoding the PI3K catalytic subunit
p110a), mutations in AKT1, amplification of AKT2, and loss of the
phosphatase PTEM (Engelman. 2006). Mutations in PIK3CA cluster in
two major ‘hot spots' located in the helical (E542K and E545K in exon
9) and catalytic (H1047R in exon 20) domains (Saal. 2005; Bachman,
2004). Expression of these mutant p110a isoforms confers growth
factor-independent proliferation and protection from anoikis (a form of +

Pro-growth
signal

cell death) and chemotherapy. AKT Rl

Both genetic and biochemical data suggest that activation of the

PI3KIAKT survival pathway contributes to breast cancer development

and tumorigenesis. PIK3CA mutations in primary breast tumors have /J \’ .
been associated with lymph node metastases, presence of ER and PR, Cell growth Apoptosis
and HER? overexpression (Saal 2004, Stemke-Hale 2008) The impact Proliferation

of these mutations and of PTEN loss on the virulence of breast cancer

and patient outcome is not completely clear yet. However, PI3K  Figure 1: Schematic of the PI3K/AKT
hyperactivity has been associated with resistance to anti-HERZ and :i:;;gmpjxﬁnf;\ﬂ:?:: :';ﬂ:ﬁ::
anti-estrogen therapies. For example, presence of activating PIK3CA of the FI2K signaling pathway (FI3K-AKT-
mutations and loss of PTEN in HER2-overexpressing cancers mTOR). The letter K" within the schema
corelates with a lower response to trastuzumab and lapatinib (Berns. CETHEiiET T MR e na

Alt+F4

& Personalized Medici... Microsoft PowerPo

m




IGF1R/B2M

IGF-R1 expression

2.5

2.0

1.5

1.0

0.5

0.0

IGF1R Relative Expfression

L

SE

SE

e e

S

PD

RP

L

ES

[

—
L]

SD

RC

Trastuzumab Response Groups




because | have th
was my fault.......







