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EDRN Biomarker Reference Laboratories serve as
the resource for clinical and laboratory validation
of biomarkers, including technological
development, standardization of assay methods
and refinement.

All the reference laboratories are CLIA certified
clinical laboratory.
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Daniel W. Chan, Ph.D., DABCC, FACB
Professor of Pathology, Oncology, Radiology and Urology
Director, Clinical Chemistry Division

Co-Director, Pathology Core Lab (CLIA and JCAHO cetrtified
clinical lab)

Director, Center for Biomarker Discovery
at The Johns Hopkins Medical Institutions in
Baltimore, Maryland
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Select the right technologies: Protein array and/or mass
spectrometry.

Use well characterized clinical specimens — plasma,
serum, urine, body fluid, tissue, cell: Pathology.

Develop bioinformatics tools for data analysis and
multiplexing of biomarkers: Engineering.

Design multi-center case control study with extensive
clinical validation to minimize the impact of possible
confounding variables: Statistics.

Discover and identify biomarkers (profile is not sufficient)
with biological (clinical) significance: Cancer Biology.

Translation of biomarker into multiplex clinical
diagnostics: Clinical Chemistry.
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Purpose: To assess the analytical and clinical
performances of one or more biomarkers (panel) in

order to set priorities for further stuc

les.

Performance assessment. To compare sensitivity,
specificity, ROC analysis (AUC) of biomarkers
using the same set of clinical specimen.

Outcome: Establish a cost effective (efficiency)

oractices.

process for pre-validation, validation and rapid
translation of useful biomarkers into clinical
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Harvard Medical School Network ™t

Collaboration between 3 Prostate CVEC sites
(Hopkins, UT-SA, BIDMC).

Case-control cohort of patients undergoing
biopsy who have cancer or not (controls)
N=120 per site.

The resource: blinded sample set, standardized
blood collection, standardized common data
elements

Specimen shipped to BRL (Dan Chan) for
aliguoting, re-labeling, and shipping to four
labs. Jacob Kagan did the blinding.
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Recommendation | I I | Speaker
Semmes: MS-Immunoassay 14 I
Wang: Immunomic Profiles 8 6 I-11
Sanda: Anti-AMACAR autoantibody 9 3 1 Il
Liu: CD90, CD10, CAl 14 I
Sokoll: ProPSA 1 10 3 11
Veltri: PBOV-1 12 2 I
Zhang: Proteomic Markers 8 3 I
Smith: EPS DNA Methylation 12 I-11
Cairns: Methylation/Renal 8 7 I
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Recommendation

Il 1] Speaker
Diamandis: Human Kallikreins 4 9 -1
Getzenberg: EPCA 6 7 [l
Sen: Mytotic Kinases 11 I

Rittenhouse: PCA3 3 8 1 1
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The top 5 biomarkers were selected for pre-validation
using the prostate clinical specimen reference set
(blinded): ProPSA, human Kallikreins, EPCA2, PCA3
and TSP1.

Completed testing of all biomarkers from the 4
Investigators and data sent to DMCC.

Each investigator sent a report (2-3 pages summary) to
the GU group.

A committee reviewed the data and made
recommendations for possible clinical validation.
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Molecular Forms of PSA in Serum
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Mikolajczyk et al, Urology, 59,797-802, 2002
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PSA Isoform Markers

ROC — All Data for Cancer Detection

Sensitivity (true positives)

0 1 1 1 1

== No discrimination
—&— AccPSA

-- - - - %fPSA

— —A& — %2proPSA

0 0.2 0.4 0.6 0.8
1 - Specificity (false positives)
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ROC — PSA Range 2 to 10 ng/mL for Cancer Detection

== No discrimination
—&— AccPSA

-- - - - %fPSA

— —A& — %2proPSA

Sensitivity (true positives)

0 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1

1 - Specificity (false positives)
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Develped a public-private partnership between
EDRN and Beckman-Coulter Company.

Participated by the EDRN CEVC and reference
lab.

Design and conduct clinical trial of proPSA
leading to FDA approval for clinical use.

Multi-center clinical trial to start March 2008.

Reagent and instrument will be provided by
Beckman.

Patient specimens and funding for the study
will be provided by both Beckman and EDRN.
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Non-coding mRNA with low expression level in normal
prostate cells and highly over-expressed in prostate

cancer cells

PCAS3 presented at GU Collaborative Group Workshop
(9/05) and selected as one of 4 markers to move
towards validation

At that time, appropriate samples were not available for
further studies

Prospectively collect samples to characterize the clinical
utility of the PCA3 marker

A public-private parternship bewteen EDRN and
Genprobe Inc.




PCA3 Assay Procedure

Apex

Digital Rectal Exam
(3 strokes per lobe)

Right Lobe

Urine Specimen

Quantitative ratio of
PCA3/PSA mRNA
= PCA3 Score

Early
Detection

PCA3 and PSA mRNA
concentrations measured
in separate tubes

11

PCA3 Score
< cutoff

Lower risk of
positive biopsy

Higher risk of
positive biopsy

PCA3 Score
> cutoff




Preliminary Data

ROC Curve, Common Specimens
PCA3 Scores / Common Samples
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Global Hypothesis: Independent of serum PSA level, PCA3 score will
define the risk of having cancer detected on prostate biopsy.

Specific Aims

A. Primary Specific Aims: To evaluate the PPV of PCAS3 for initial biopsy
population and NPV of PCA3 for repeat biopsy population in a
multicenter prostate biopsy cohort of men without prior history of
prostate cancer.

B. Secondary Aims:

1. To evaluate the sensitivity, specificity, PPV, NPV, and absolute risk
prediction by PCA3 alone and multiplexed with other biomarkers and
clinical variables in the detection of prostate cancer

2. To evaluate the correlation between PCA3 and prostate biopsy tumor
grade

3. To evaluate the correlation between PCA3 and prostatectomy tumor
grade and volume

4. To collect and bank urine/serum for pre-validation studies of gene
fusion and other biomarkers
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In collaboration with Dr. Marrero (Univ. Michigan) to study
biomarkers DCP (des-gamma carboxyprothrombin), AFP
(a-fetoprotein), and AFP-L3% in early stage
hepatocellular carcinoma.

Validate the DCP assay from Sanko Junyaku Co. with
DMCC.

Validate the AFP, and AFP-L3% from Wako Diagnostics
with DMCC.

Perform DCP, AFP, and AFP-L3% on more than 800+
blinded samples of hepatocellular cancer cases and
controls from the DCP study.

Assay results were sent to DMCC for analysis.




Early

The analytical validation study.eiprelactin.in oetecti%%

Resear

ovarian cancer - UCLA BR Networ

Questions were raised on Dr. Gil Mor’s study
concerning prolactin level in ovarian cancer.

To validate the prolactin results, BRL tested 100
samples (ovarian cancers and controls) in a
blinded fashion.

The results were analyzed by DMCC, and the
results from BRL were highly correlated with Dr.
Mor’s result.
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To achieve high accuracy (measurement of
protein concentration).

To obtain consistent results (both within
and between labs).

To diagnose clinical conditions correctly
(separation of disease from health).
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PSA, ng/mL
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PSA: WHO 1st IS 96/688 - 100% free, WHO
1st IS 96/700- 90% complexed and 10%
free (1999).

Most PSA assays are more equimolar
(2007) due to iImprovement in assay
design: PSA epitopes, monoclonal
antibodies, matrix effects and reaction
Kinetics.
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Assays, Reagents, and Technologies (SMART) for Early Can Network™

Proposed Reference Standards for Cancer
Proteomics Analysis:

« 1.Peptide mixtures
2. Single proteins
3. Mixtures of defined proteins (3-5)

« 4. Complex mixtures: Serum/plasma pools
enriched with known cancer biomarkers

Barker PE, Wagner PD, Stein SE, Bunk DM, Srivastava S, Omen GS. Clin Chem 2006;52:1669
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JHU EDRN BRL and collaborators at NIST: Peter Barker,
Ph.D. and David Bunk, Ph.D.

The cancer proteomics reference materials consist of a
normal serum pool from healthy individuals and a cancer
pool prepared by spiking FDA approved cancer
biomarkers into the normal base pool to simulate the
cancer disease state.

The reference materials are intended to be used for serum
proteomics research for the early detection of cancer
biomarkers, to aid in providing standardization across
the proteomics research community, and for analytical
Instrumentation validation.
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Other Proteins Measured In the Re‘

Total Protein Alphal-acid SHBG IGF-1
glycoprotein
Albumin Alpha2-macroglobulin Beta2-microglobulin LH, FSH
Transferrin Apo Al, B PAP Growth Hormone
CRP Ceruloplasmin Free PSA Insulin
IgA, IgM, IgG Cystatin C CK-MB Prolactin
Rheumatoid factor RPB Troponin | PTH
: Soluble transferrin .
Haptoglobin receptor Myoglobin proBNP
L . Osteocalcin
C3,C4 Calcitonin Thyroglobulin
alphal-antitrypsin Gastrin TSH Ferritin
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Rationale for multiple cancer biomarkers and multiplexing
* Improve sensitivity and specificity over individual markers
* Measure analytes simultaneously with small sample and
reagent volumes

Caveat: these assays and assay systems must have the same
characteristics of commercial ELISAs or immunoassay

platforms with respect to
* Precision, Accuracy, Lower limit of detection, Interference
characteristics and Reliability.

Types of technologies for multiplexing proteins
« Bead-based fluidics assays with antibodies conjugated to
encoded beads and analysis by flow cytometry
« Spot-based microarrays with antibodies printed on the solid
support and analyzed by imaging




BioPlex 2200

from Bio-Rad Laboratories

1
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Cancer is a complex disease and requires a panel of multiple biomarkers.
Cancer diagnostics require high analytical and clinical accuracy.

High throughput multiplex nanotechnology should be developed for cost
effective analysis.

Future diagnosis will be based on genomics, proteomics and imaging
(PET, CT & MRI) to provide personalized medicine. (As a leading
Imaging company, Siemens Medical acquired Bayer diagnostics, DPC
and Dade Behring).

EDRN BRL serves as the resource for clinical and laboratory validation of
biomarkers, including technological development, standardization of
assay methods and refinement.

EDRN BRL, working together with the BDL, CEVC and DMCC, is in a
unique position to make significant impacts on biomarker discovery,
validation and the rapid translation of cancer biomarkers into clinical
practices.




