Mapping Molecular Network Interconnections:

Kinase Substrate Protein Microarray Analysis

“If it were not for the great variability among individuals,
Medicine might be a science not an art. (Sir William Osler, The
Principles and Practice of Medicine 1892)

Individualized Molecular Medicine
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NCI / FDA Proteomic Technologies

Mass
& « Spectroscopy

- WA
Blood Sample bbq * r L

v

Proteomic Image

Micro-Array Chip

Pattern Recognition

Learning Algorithm

Early Diagnosis of Disease

Molecular
Circuit Image

OORCOECICC] MmN
O0RO0EE0E0ON0
OROROORCONC
OROOECECEC0
BO0E00ER0ON00
BEOROOOOCSCN

Choose the optimal therapy tailored
to the Individual Patient

Monitor Success of Therapy Early Warning of Toxicity
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Pathology of Premalignant Breast Cancer Progression
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A New Protein Array Technology:
Reverse Phase Protein Array

Oncogene 2001 Coupling Laser Capture Microdissection
With High Throughput Protein Arrays

Patient biopsy tissue
cells are microdissected: —_—

2000 cells =100 arrays

Each patient sample is arrayed in a miniature
dilution curve:
Always in linear dynamic range of
any antibody/ analyte pair

Arrays probed
with labeled
amplified antibody:

e.g. prostate cancer progression
From one patient probed with
Phospho-ERK antibody




Microarray Sensitivity and Linearity
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Signal Transduction Pathway Profiling

Signaling network protein chip
(e.g. Mitogenic pro-survival
pathway chip)  Target
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EGFR activation with 100 ng/ml EC
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Use of Novel Protein Array Technology:
Signal Pathway Profiling in Human Breast
Cancer Biopsy Specimens

Coupling Laser Capture Microdissection With True Signal Pathway Profiling

Normal/Normal (reduction mammoplasty)
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Ongoing work: cluster analysis with 135 phospho-specific endpoints, all
normalized to the self protein for true signal pathway profiling
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Mapping Signal Transduction Pathways
Using Reverse Phase Protein Microarrays
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FasL Stimulation of Jurkat Cells & EGF stimulation
of CCL250 Cells
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Two color ratiometric analysis of phospho- Stat-1
In breast tumors

Phospho-Statl
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total STAT1 intensity at 800 channel , BR35787
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Specimen/Pure Cell Procurement

2 cm X 0.5 cm tissue

T 10° cells in tissue section

10,000 tumor cells

T = (A*S)

X

T = threshold for cell procurement per volume
(cells/volume)

S = sensitivity of detection system (moles/volume)

A = Avogadro’s number (6.02*10%° molecules/mole)

X = # of analyte molecules per cell (molecules/cell)



Microdissected Breast Tumor Samples
Protein Microarray Data

CLINICAL TRIAL
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QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Principal Component Analysis
Of Human Breast Cancer
Phosphoproteome

43/45 Cancer (96%)
15/16 Normal (94%)

Discriminated by a combination of
phospho PKCa and phospho STAT1
levels

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.
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SIGNAL PATHWAY ANALYSIS OF HUMAN OVARIAN CANCER

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.



ROADBLOCKS TO SUCCESS:

REFERENCE STANDARD:
- NIST
- BD TRANSDUCTION LAB




a 90% inhibition =

DORRRRAXX XXX RXXRROXK

b 50% inhibition

. 50% inhibition
() O B

DOXRRRRY XXX XRRK

Nature Reviews | Drug Discovery
September, 2002



Medla + EGF + Eor;blnatlon

Crystal Violet Dye Uptake
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Cell growth is assessed by uptake of
Crystal Violet dye in colon cells grown for
10 days with and without inhibitors.
Profound inhibition of growth is seen in
the CAI / COX-2 inhibitor treated cells..




Synergistic Pathway Therapy Colony Growth Assay
PANC-1 HT1080 ras +

Vehicle Control 6“‘ o®
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Synergy of simultaneous inhibition of linked pathways
Pathway 1. COX-2 PGE2 pathway and

Pathway 2: Non voltage-gated calcium channel
pathway




Combination therapy suppresses EGFr activation

PEGH expression after stimulation with 100nM EGF
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CCL- 250 colon cancer cells were pretreated for 1 hour with the CAI/
COX-2 inhibitor combination or either drug alone before stimulation
with EGF. The combination shows dramatically less EGFr activation

than either drug alone.



Clinical Proteomic Trials at the NCI
Center for Cancer Research

Protein array based trials open to accrual:

» Phase ll Proteomic profiling of ovarian cancer patients during first clinical response (Elise
Kohn):

Reverse Phase Multiplexed Phosphoprotein Array
Serum Proteomic Pattern Analysis

* Phase Il Herceptin/Taxol combination therapy study for breast and ovarian cancer (Susan
Bates):

Reverse Phase Multiplexed Phosphoprotein Array

* Phaseland Il EGFR inhibitors and Gleevec study for breast and ovarian cancer (Elise Kohn):
Reverse Phase Multiplexed Phosphoprotein Array

PLAN:

INCORPORATE KINASE SUBSTRATE PROFILING USING REVERSE
PHASE PROTEIN MICROARRAYS INTO ALL CCR BASED TARGETED
THERAPY TRIALS
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