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Complexity of Signaling

Pathways in Cancer L,
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g’ Uses of Imaging Biomarkers TVD

Analyze effect on target/downstream pathways In
pre-clinical studies

Select Dose in Phase | and identify potential
biomarkers of response/resistance

Refine Response/Resistance Biomarkers in Phase
1

Select Patients and Standardize in Phase lli



g’ perio Why Semi -quantitative TVMD
=Y Immunohistochemistry — for understanding

the local environment efficacy / toxicity?

We all hope for magic bullet serum markers, but...

Until then we must understand what is happening in the organ and tissue of
interest

Much higher, more specific signals in tissues than in serum
— the location in the tissue matters.

Preclinical and clinical trials are run by pathologists (DVM / MD), they are
trained to look at tissues with I[HC

Infrastructure for IHC already in place at preclinical and clinical trials
CROs (ever tried running protein-based mass spec at a large CRO?)

HER2/ER/PR with semiquantitative IHC is an accepted standard now for
patient stratification with Herceptin
IHC is inexpensive and easy to run, with hundreds of assays available.
Some limitations

Perceived as non-quantitative

Requires good histology and attention to standardization

Computer-assisted semiquantitative IHC

Requires certified pathologists
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Workshop Outline

Semiquantitative IHC for understanding the

local tumor environment

« Membrane, nuclear, cytoplasm markers, angiogenesis
responses in tissues

Imaging examples in clinical trials with
phosphorylation markers

Measurement of pre- & post- treatment phospho-biomarkers in
Phase | dose escalation study

Biomarker measurement of pre- and 4 week treatment biopsies to
guide individual patient dosing

Approaches to standardization in imaging

biomarkers

Results of the Aperio FDA 510k clearance data on HER2 —
repeatability across intra/inter lab, pathologists, instrument

TMD'’s approach to standardizing using image analysis and
multiple contract pathologists



Workshop Outline

The need for a centralized database for

comparing pathology results

Organizing the study slides
Sharing data securely between CRO and pharmas

Suggestions for standardization of IHC In

sample processing and staining

TMD’s PhosphoGuard Specimen Collection Kits and clinical
trial specimen management

Pros and cons of various ways of combining multiple protein
biomarker variables with outcome measures (response and
survival based)



Aperio Science Webinar series
Repeated two times (7:00 a.m & 5:00 p.m. California Time)

December: 21 CFR 11 Compliance in Preclinical & Clinical Trials
January 10: Angiogenesis in Microvessel Analysis on Whole Slides

February 13: Practical Image Analysis from a Pathologist’s
Perspective

Frank Voelker, DVM, DAVCP (ret. Novartis)

March: Digital Pathology in Clinical Trials: Phosphorylati on
Assays in Phase | dosing studies

Jason Hill, Ph.D. Targeted Molecular Diagnostics

April: “Performance of Digital IHC (Digital Read & Image Analysis)”
Holger Lange, Ph.D. Aperio Technologies

To register for these free events, please visit
www.aperio.com/events/webinar_events



Presenter biographies

Jason Hill

Director of Molecular Biology for Targeted Molecular
Diagnostics 2004-present

Guiding development of new assays for clinical biomarker trials
with pharmaceutical partners

Previously Post-doc Cleveland Clinic, Cancer Genetics

Ph.D. from University of lllinois, Chicago
|dentification and characterization of p53 modulating compound

M.S. in Biochemistry from Thomas Jefferson, Philadelphia
B.S. in Biology from Univ of Scranton, PA



What TMD Does

Pharmaceutical Physician and
Services Hospital Services
A
Targeted
Novel Approach to Diagnostics to

Drug Development

Using Biomarkers Guide Cancer

Treatment



PreClinical Development Support
Through Phase Ill and Beyond

PreCIinicaI> Phasel> Phasell> Phaselll> FDA > MFG > Dist. >

PHARMA & Biotech — Drug Developmer>

Master Research
Services
Agreement

Master Laboratory
Services Agreement

Development &
Testing Support

Technology Transfer,

. . . Regulatory & Promotion
*Diagnostic companies need to manufacture

and sell the final test Support

*Frequently have a hard time understanding DlagnOStl_C Companies —

pharma/biotech companies. We can help. Commercial Development
& Distribution




Presenter biographies

Steve Potts

Scientific Director for Aperio Technologies. Responsible for
use of digital pathology in discovery, preclinical and clinical
trials by pharma and CROs

Previously Head of Bioinformatics / Biostatistics for Quest
Diagnostics Nichols Institute

Launched numerous multi-analyte assays for use in diagnostics
and clinical trials in the area of oncology, inherited disorders,
hematology, and infectious disease

Clinical arrayCGH assays, multi-gene assays for oncology
prognosis (breast cancer, cancer of unknown primary)

Scientist at SRI International, Accelrys, SurroMed

Ph.D. from University of California Davis: Biological
engineering, MBA from UC Davis

B.S. in Physics from Wheaton College, Illinois



Aperio Overview

Focus Systems and services for Digital Pathology

Slide Scanners

Sharing of images between CROs and pharmas,
secure management of preclinical and clinical

Our :
trials pathology data

Products p 9 . . . .
Algorithms for protein expression, angiogenesis,
rare event detection, etc
20 issued or pending patents

Proven Installed base ~ 350 systems in 23 countries

Success | 80+ peer reviewed publications

e Founded in 1999

Histor
Y|« staff of 120+




