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The Hirshberg Foundation for
Pancreatic Cancer Research

Established in 1997 to find

a cure for pancreatic cancer,

In honor of Mr. Ron Hirshberg
who died of pancreatic cancer

in 1997, and the thousands of
people who are diagnosed with
thi s cancer each
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Rationale for Choosing Targets:
Beyond Chemo- and radiation RX
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Empirically

Mutated at high frequency
Overexpressed

Associated with poor prognosis

Based on restoring tumor
suppressor function

Based on activating cancer-
directed Immunity



Summary of 70 Phase |l Evaluations of Melanoma Therapies

(Korn, et al, J Clin Oncol, 2008)

l
\
DEo
- \
il
i u
L8]
£r &
E lJ - ; --_\_\___--
= o4d ——
o * = k
= . T =
o b -
é .t‘.. .*. [eprp—— LE LTELLEITERLTL o
D2d =0 _ = %
n --'_______
8 ',:Jf:___.r-"
— T T T T L]
L} 25 50 TE oo 126 18D

Trial-Arm Sample Size

Sik-Manth PFS Rates

054 |
0.4
- . o
0.3 -
—______
= L]
i s =
0.2 - i
iy w . 5
l_"l-" SWSsssssssssssssssoses
. -
a1d O :
‘ ™
(' . - ___________
— T _'--T = - |
o 26 B0 75 WD 125 1D

Trial-Arm Sample Size



Investigative Ophthalmolgoy and Clinical Science
(All-Ericsson, et al., 2004)
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c-kit expression



DAY O: TUMOR
BEFORE PLX4032
TREATMENT

PLX-4032
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B PLX4720 in the “active” conformation
PLX3203 in the “active” conformation
BN PLX4720 in the “inactive” conformation

JNCI, 09

DAY 7: TUMOR
AFTER PLX4032
TREATMENT
(20 MG/KG PO)




Regression of Metastatic Melanoma
In a patient with mutated B-Raf,
Following Rx withPLX4032
(Vanderbilt-Ingram Cancer Center)




Response to Gefitinib (Iressa)
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EML4-ALK: novel fusion oncogene in NSCLC
Caused by a small chromosome 2p inversion:
constitutively activated, chimeric tyrosine kinase.



Examples of Targeted Therapies

A Imatinib (Gleevec) for
CML, GIST, certain melanomas

Traztuzamab (Herceptin) for breast
cancer where HERZ2 is amplified

Iressa for lung cancer with mutated
EGFR; ALK4 inhibitor in other patients

PLX4032 to inhibit B-Raf in
melanoma, CRC (5% of CRC patients)

Anti-CD20 - Rituximab (Rituxan) for
non-Hodgki ndos | ymphoma,
Kras mutation status in CRC

50 billion dollars/year spent on cancer
therapy in the US: improved survival
In many solid tumors; not in PDAC
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PDAC STATISTICS

A Five year survival: 3-4% (worse of any
cancer)

A Mortality rates have remained roughly
the same for the past 3 decades

A Median survival following Dx is 4-6
months

A 6% of all cancer deaths
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Cross-Talk Between Integrins and RTKS
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The accelerator is stuck to the floor of the car



TbRII
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Friess, et al, Gastro, 1993

Kleeff, et al, JBC,1988;
Oncogene, 1999; Gastro, 1999

Rowland-Goldsmith, et al, Clin
Ca Res, 2001: Mol Ca Ther, 2002

Boyer-Arnold, et al, Ca Res, 2004,
JBC, 2005;

Yasutome, et al, Clin Exp Met, 2005

Wildi, et al, GUT, 2007

The break is more than broken:
It has turned into a second
accelerator! ==




A Dizzying Array of Cross Talking Signaling Networks
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Molecular Alterations
INn Pancreatic Cancer

A Key Genetic Drivers A Common Epigenetic

A K-ras mutations A Growth Factors/Receptors
A p53 mutations A Inflammatory cells

A Smad4 mutations A Desmoplasia

A p16 mutations A Epigenetic silencing

A NFkB, Stat3, AKT
A Hedgehog, Wnt, Notch

PDAC is a heterogeneous disease with key genetic drivers, many
low-prevalence gene drivers, and a cacophony of aberrant signaling



Median Survival (month)

Summary of 26 phase |,ll,1ll studies with TK inhibitors
for PDAC
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Current Therapies

Surgical: Whipple, etc [

Non-surgical

- Neoadjuvant
radiochemotherapy

- Chemotherapy
Gemcitabine (Gemzar®)
Plus Erlotinib (Tarceva®)

personalized targeted therapeutics




We need to think outside the box

Si nce 1td6s not one
what about MMPT?



Pancreatic Cancer: Causes

Heredity ~_ Diet
(10%) <~ (20%) Eat well
e Benign
Smoking Disease
30% (4%)

~_ Unknown
Stop smoking; avoid (36%)
second-hand smoke; be blood type O
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HYPOTHESIS: In almost ALL PDAC C@° PSC
patients we need to target oncogenic »

O

Kras and its downstream Both are
pathways, restore p53 and pl16
functions, and target the stroma
and the stellate cells

vimentin || e— IL-1,-6, -8
desmin + TGF-b, PDGF

Activated
PSC

Proliferation (GFs and
periostin) Migration

ECM production: Laminin,
collagen, FN, MMP2

Increased cancer cell
Proliferation and
Decreased apoptosis




Potential Specific Targets

Erlotinib Receptor |
Lapatinib Tyr.osme — PI3K, pro-survival, Akt
Kinase PTEN,
1 Bcl2, etc, inhibitors
Overexpressed or Proliferation
Kras Hras Mutationally ———Genomic Instability
Activated Inflammation
1 Wt Smad4
Mutationally Raf PLX4032
Activated Sorafinib
~
I~
PD0325901 Rho, Rac
AZD6244 UER |
1 'S _— 5 CyclinD1
. Cdk4/6

MAPK P38-MAPK, JNK CDKI



Normal Pancreas

185 Insulin

HER 3
PDAC HER 2



