{ BIOBANKING AS PART OF THE PROSTATE CANCER BIOREPOSITORY NETWORK (PCBN): A
FOCUS ON DNA, RNA AND PROTEIN DERIVATIVES FROM RADICAL PROSTATECTOMY
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INTRODUCTION

» The Prostate Cancer Biorepository Network (PCBN) is a collaboration between
Johns Hopkins and New York University, and is funded by the Department of
Defense (DOD).
» The goal of the PCBN is to develop a biorepository with high-quality, well-
annotated specimens obtained in a systematic, reproducible fashion using optimized
and standardized protocols.
» We describe our efforts to develop Standard Operating Procedures (SOPs) for the
extraction and biobanking of DNA, RNA and protein derivatives from frozen tissues
harvested from radical prostatectomy specimens including:
= Side-by-side comparison of extraction methods/optimization for prostate tissues.
= Establishing standardized methods for assessing sample quantity and quality.
= Development of routine real-time PCR assays for DNA and RNA samples based
on both housekeeping genes (GAPDH, 18S, B-globin) and markers differentially
expressed in prostate cancer (Racemase, Hepsin) that are performed on all
samples included in the biorepository.

» Additional efforts currently underway include determining global changes in RNA

expression and protein quality in frozen tissues collected from open radical
prostatectomy versus laparoscopic prostatectomy and the development of SOPs for
DNA/RNA extraction from archival formalin-fixed paraffin-embedded prostate tissues.

SOP DEVELOPMENT

» Specimen types available from the PCBN include tissue microarrays (TMAS),
formalin-fixed paraffin-embedded (FFPE) tissues, body fluids (serum, plasma, buffy
coat, prostatic fluid), and DNA derived from seminal vesicle. In addition, samples
currently available in the PCBN include frozen prostate tissue-derived molecular
derivatives such as DNA, RNA and protein.

» The goal in the development of DNA and RNA extraction SOPs was to choose
the processing method that preserves the greatest number of analytes while
maximizing quality/yield:
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» We conducted a study to determine the amount of frozen tissue to be used for
DNA extraction without exhausting the frozen tissue block (Figure 1). The number of
frozen sections in a tube versus nucleic acid yield was tested and 50 sections per
tube was selected as the optimal amount.

» The following standard QC methods were established to assess the integrity of the
isolated nucleic acid:

= Quantifications using Nanodrop and Agilent Bioanalyzer were compared and
examined for inconsistencies (Figure 2). Results led to selection of Nanodrop
for quantifying RNA and DNA. Additionally, Bioanalyzer will be used to obtain
RNA integrity number (RIN).

= Real time PCR protocols were optimized using control DNA and RNA
templates to yield PCR efficiency in the range of 90-110% with primers
amplifying the housekeeping genes B globin and 18S for DNA and GAPDH and
18S for RNA (Figure 3).

= |n addition, real time PCR protocols were optimized for biomarkers such as
hepsin and racemase that are differentially expressed in prostate cancer.

» As part of a study that will examine global changes in RNA and protein expression
between frozen tissue collected from open radical prostatectomy and robot assisted
laparoscopic prostatectomy, we collected preliminary data on hepsin and racemase
expression levels in RNA extracted from the two tissue types (Figure 4).

» Additional efforts included analyzing the effects of freeze/thaw on RNA quality and
amplifiability when stored in nuclease free water versus RNAsecure resuspension
solution (Ambion) (Table 1).

SPECIMENS

Bruce J. Trock?, Angelo M. De Marzo!?, Karen S. Sfanost

Departments of Pathology! and Urology?, Johns Hopkins University School of Medicine, Baltimore, MD
Departments of Pathology? and Urology#, New York University School of Medicine, New York, NY

RESULTS
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Table 1. Effects of freeze/thaw on (A) RNA quantification and quality as determined
by Nanodrop readings and RIN number, as well as on (B) RNA amplifiability by real

time PCR amplification of GAPDH.
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Figure 5. Western blot detection of pAKT and pS6 in protein lysates.
Myc-CaP extracts used as postive control and -actin as loading control.
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ONGOING/FUTURE EFFORTS

» Development of SOPs for protein extraction from frozen prostate tissue
including:

= Testing lysis buffers for the extraction of protein and protocol
optimization for yield and integrity.

* Yield to be calculated using standard BCA protein assay.

= Subsequent analysis by western blotting for proteins including
androgen receptor (AR), cMYC and Hifla as well as phospho
proteins such as pAKT and pS6.

Figure 5 is an example of a western blot for the detection of pAKT and
pPS6 in lysates extracted using RIPA buffer.

Development of SOPs for extraction of DNA/RNA from FFPE tissues.

Expansion of sample size for open radical prostatectomy versus
laparoscopic prostatectomy experiments. Future analyses with these
specimens are expected to include:

= Differences in RNA quality and/or gene expression patterns with
age of frozen tissues.

= Global changes in gene expression patterns in RNA extracted from
specimens from each surgical technique.

= Suitability of RNA extracted from laparoscopic prostatectomy in
advanced RNA assays such as RNA-seq and NanoString assays.

The Prostate Cancer Biorepository Network (PCBN) is a public
biorepository open to all prostate cancer investigators. Please visit
http://prostatebiorepository.org if you are interested in obtaining

biospecimens or other services.
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