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We have recently reported that overrepresentation of
8q24 (c-myc) is associated with clinical progression in
prostate cancer. In this study, we map the boundaries
of the overrepresented region within 8q23-q24 using
interphase fluorescent in situ hybridization analysis
of paraffin-embedded prostate cancer specimens.
One hundred primary prostate cancers and three
prostate cancer cell lines were evaluated, and the
minimally overrepresented region could be narrowed
to the �8.2-Mb region between D8S514 and H47317.
This region includes c-myc and is wholly within 8q24.
Eukaryotic translation initiation factor 3 subunit 3
does not seem to be overrepresented independent of
c-myc in prostate cancer. The cell lines PC3 and
DU145 have and do not have 8q24 overrepresenta-
tion, respectively. We then selected 39 expressed se-
quence tags (ESTs) within and surrounding the mini-
mally overrepresented region and performed
expression analysis using Northern blot hybridiza-
tion. Five ESTs/genes including c-myc were overex-
pressed in both the PC3 cell line and DU145, but the
PC3 to DU145 expression ratios were <2. Seven ESTs
were overexpressed twofold or more in PC3 com-
pared to DU145. This group included hyaluronan syn-
thase 2, nephroblastoma-overexpressed gene, eu-
karyotic translation initiation factor 3 subunit 3, and
an EST (R69368) encoding a hypothetical protein
(BM009). These seven genes as well as c-myc are can-
didate target genes within the overrepresented 8q24
region and their overexpression may be associated
with prostate cancer progression. (Am J Pathol
2002, 160:1799–1806)

Human prostate cancers commonly have alterations of
chromosome arms 1q, 7q, 8p, 8q, 10q, 13q, 16q, 17p,
17q, and 18q, as well as the X chromosome.1,2 We have
recently shown that overrepresentation of 8q24 is asso-
ciated with cancer progression and patient prognosis in

both clinically localized and metastatic prostate can-
cer.3,4 It has been known that the oncogene c-myc is
located within 8q24,5 and the gene is involved in several
neoplastic disorders.6,7 In breast and small cell lung
cancer, the minimally overrepresented 8q24 region has
been reported to be �16 cM and 3 Mb, respectively.8,9

However, the overrepresented region in prostate cancer
has not been reported. It is possible that other genes
besides c-myc may also be targets within the commonly
overrepresented region. For example, the overrepresen-
tation of 20q is commonly observed in breast and ovarian
cancer, and several candidate genes have been found in
the region.10 Even if c-myc is the target of the overrepre-
sentation of 8q24, then at least several of these genes
may be of diagnostic importance or may be unique and
potentially specific therapeutic targets.

In this study, we mapped the overrepresented region
of 8q24 in prostate cancer using interphase fluorescent in
situ hybridization (FISH) analysis of archival paraffin-em-
bedded tumor specimens. Additionally, we screened the
expression level of 39 known genes or expressed se-
quence tags (ESTs) within and surrounding the minimally
overrepresented 8q24 region to discover candidates of
target genes associated with prostate cancer.

Materials and Methods

Samples and Slide Preparation

A total of 100 cases of prostate cancer, selected newly or
from previously reported studies, and three cell lines (ie,
LNCaP, DU145, and PC3) were investigated. Forty of the
100 cases were previously reported to have c-myc over-
representation relative to the centromere of chromosome
8, 36 cases had gain of c-myc and the centromere of the
chromosome, and 24 cases had no apparent c-myc
anomaly.3,4 Of the 100 cases, 13, 74, and 13 cases were
stage pT2N0M0, pT3N0M0, and pT2–3N1–2M0, respec-
tively. For FISH analysis, 15 serial 5-�m sections were
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sliced from each paraffin-embedded tumor block and
mounted on glass slides. The first and the last sections
were stained by hematoxylin and eosin to determine the
region of interest. The regions that contained tumor were
precisely recorded. The locations of these regions were
transferred to unstained sections by etching the opposite
side of the glass slides. The same regions were then
analyzed by each of the FISH probe sets. The LNCaP,
DU145, and PC3 cell lines were obtained from the Amer-
ican Type Culture Collection (Rockville, MD) and were
cultured in RPMI 1640 medium (Sigma, St. Louis, MO)
supplemented with 5% serum at 37°C in a 5% CO2 hu-
midified incubator. The cells were grown to �80% con-
fluence and were harvested for mRNA isolation. For FISH
analysis of these cell lines, slides were prepared as de-
scribed previously.11

Bacterial Artificial Chromosome (BAC) Probe
Preparation

Microsatellite markers and EST markers surrounding c-
myc were selected using the databases of the National
Center for Biotechnology Information (NCBI; http://ww-
w.ncbi.nih.gov) and the Whitehead Institute for Biomedi-
cal Research/MIT Center for Genome Research (http://
www-genome.wi.mit.edu/). These markers were used to
screen arrays of a BAC library (Research Genetics,
Huntsville, AL) using the protocols supplied by the com-
pany. Probes mapped in 8q23-q24 were first selected at
10-cM intervals, and then at �1-cM intervals to narrow
the overrepresented region. These selected probes were
labeled with digoxigenin and detected with a rhodamine-
labeled anti-digoxigenin antibody (Intergen, Purchase,
NY).

FISH Analysis

Metaphase FISH analyses of normal lymphocyte meta-
phase chromosomes were performed to confirm the
chromosomal location of the isolated BAC clone as pre-
viously described.10 Twelve of 20 BAC probes mapped
to the correct region. Dual-probe interphase FISH on the
paraffin-embedded section was then performed as de-
scribed previously to analyze the copy number of each
respective locus-specific probe (LSP) with reference to
the centromere of chromosome 8.3 The probe for c-myc
was provided from Vysis, Inc. (Downers Grove, IL).

The chromosome enumeration probe 8 (CEP8; Vysis,
Inc.) and LSP signals in each dual-probe hybridization
were enumerated in each total of 300 nuclei. The normal
and abnormal criteria were defined by a previously re-
ported normal control study.4 Briefly, in histologically be-
nign prostate, the ranges for percentage of epithelial
nuclei with 0 or 1, 2, and �3 c-myc signals were 12.7% to
37.5%, 67.5% to 84.6%, and 0% to 5.1%, respectively.
The ranges for percentage of epithelial nuclei with 0 or 1,
2, and �3 CEP8 signals were 14.0% to 33.0%, 63.6% to
85.1%, and 0% to 6.0%, respectively. The range for the
mean c-myc/CEP8 ratio was 0.93 to 1.04. The normal
value ranges for other LSP probes were similar to those of

c-myc and CEP8 (data not shown). On the basis of the
normal control study, the threshold values for the follow-
ing categories were determined. An LSP or CEP8 was
classified as normal if �10% of the nuclei had three or
more signals and if �55% of the nuclei had 0 or 1 signal.
An LSP or CEP8 was classified as loss if 55% or more
nuclei had 0 or 1 signal. An LSP or CEP8 was classified
as gain if 10% or more nuclei had three or more signals.
For the additional increase (AI) category, in addition to
the gain criteria, it was necessary that the overall mean
LSP/CEP8 ratio be �1.3. The boundary of the overrepre-
sented region was defined by a change in the LSP copy
number status.

Northern Blot Hybridization Analysis

Thirty-nine known genes and ESTs within and surround-
ing the minimally overrepresented region of 8q23-q24
and the surrounding region were selected using the NCBI
and the University of California Santa Cruz databases
(http://genome.ucsc.edu/) as shown in Table 1. Prostate
stem cell antigen (PSCA), which is located in 8q24.3, was
included with this study because it has been previously
reported to be frequently co-overrepresented with
c-myc.12 These clones were purchased from Research
Genetics and were incubated overnight in Luria Broth
(LB) agar containing an adequate antibiotic. Plasmid
DNAs were isolated using a Plasmid Mini kit (Qiagen,
Valencia, CA) and were labeled with [32P]dCTP
(RadPrime DNA labeling System; Life Technologies, Inc.,
Rockville, MD) after hybridization. Normal prostate tis-
sues were obtained from surgical specimens of radical
prostatectomy and were kept frozen at �70°C until use.
These tissues were pathologically confirmed to have nei-
ther benign prostate hyperplasia or cancer lesions. The
tissues were shaved with scalpels on dry ice and were
homogenized using Tissue-Tearor (BioSpec Products,
Inc., Bartlesville, OK) at 15,000 rpm for 15 seconds three
times in the presence of lysis buffer. Total RNA was
extracted from normal prostate tissues, PC3, and DU145
using an RNeasy mini kit (Qiagen). Ten �l of total RNA
was electrophoretically fractionated in 1% agarose gels
containing formaldehyde and morpholinopropanesulfo-
nic acid and transformed to nylon membranes (Hybond
N�; Amersham Life Science, Inc., Cleveland, OH). Blots
were prehybridized at 42°C in a hybridization buffer and
then hybridized at 42°C overnight with a cDNA probe for
each locus. Hybridized blots were washed with 2� stan-
dard saline citrate/0.1% sodium dodecyl sulfate for 30
minutes at room temperature and then 0.1� standard
saline citrate/0.05% sodium dodecyl sulfate for 15 min-
utes at 50°C. The hybridization signals were detected by
phosphorimaging (PhosphorImager; Molecular Dynam-
ics, Sunnyvale, CA) and were semiquantified by Image-
Quant (Molecular Dynamics). For each probe, the North-
ern blots were repeated at least three times using
independent normal tissue and cell line RNAs. �-actin
was used as a loading control.
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Results

FISH Analysis

A total of 12 LSPs including a c-myc probe were suitable
for FISH analysis; (from centromere to telomere) D8S207,
EBAG9, EIF3S3, D8S592, D8S269, D8S514, c-myc,
H47317, D8S1720, D8S557, D8S554, and PSCA. Repre-
sentative FISH results are shown in Figure 1. Figure 1A
demonstrates a nucleus from case 1C with three CEP8
signals (green) and five c-myc signals (orange) suggest-
ing gain of CEP8 and AI of c-myc. Figure 1B demon-
strates a nucleus from case 1C with four signals for CEP8
and four signals for H47317, suggesting that whereas
both probes were gained, H47317 does not exhibit AI.
Statistical analysis of the population of 300 nuclei exam-
ined for both LSPs supports these qualitative conclusions
(data not shown). Similarly, Figure 1C demonstrates a

nucleus from case 171C showing gain of CEP8 and AI of
D8S514, whereas Figure 1D demonstrates a nucleus
from 171C that does not have AI of D8S269 but simple
gain of both CEP8 and D8S269.

Figure 2 summarizes the copy number status of all of
the probes evaluated in our cohort of 100 cases and
three cell lines. Twenty-four cases showed no apparent
anomaly of any LSP or CEP8. Thirty-six cases and two
cell lines (LNCaP and DU145) had similar gains of all of
the LSPs tested and of CEP8, suggesting a simple gain of
all of chromosome 8 or of 8q. Twenty-three cases and
one cell line (PC3) demonstrated AI of all 8q23-q24 LSPs
as well as gain of CEP8, suggesting that they had gain of
the centromere of chromosome 8 as well as additional
overrepresentation of all of 8q23-q24. Eight cases exhib-
ited AI of LSPs with a normal CEP8 copy number, sug-
gesting they had a normal centromere 8 copy number

Table 1. Northern Blot Analysis of 8q24 Genes/ESTs in Normal Prostate Tissue, PC3, and DU145 Cell Lines*

NCBI accession no. of
EST/known gene

T/N Ratio†

PC3/DU145PC3 DU145

Group I (21 genes/ESTs): not detected AA195113/TNFRSF11B �‡ � �
in either PC3 or DU145 AI033054/SNTB1 � � �

AA041285/COL14A1 � � �
AA115496/PFDN2 � � �
AI027678/KIAA0429§ � � �
N35082 � � �
AI373141 � � �
AA652226 � � �
AA131866 � � �
AA662447 � � �
H99761 � � �
H43165 � � �
R06440 � � �
T83344 � � �
AA234000 � � �
N54807 � � �
AA134929 � � �
H47317 � � �
AA236935 � � �
H81291 � � �
AI093325 � � �

Group II (6 genes/ESTs): not N33223 2.1 � 0.1 1.2 � 0.2 1.8 � 0.2
overexpressed either in PC3 or AA505468 1.7 � 0.2 0.7 � 0.1 2.4 � 0.5
DU145 compared to normal prostate AI014960 1.7 � 0.0 0.8 � 0.1 2.0 � 0.3

AA012865 1.7 � 0.2 0.7 � 0.0 2.4 � 0.4
AA039790 0.8 � 0.2 0.9 � 0.1 0.9 � 0.3
AI139599/PSCA¶ 0.08 � 0.01 0.02 � 0.00 4.5 � 0.9

Group III (5 genes/ESTs): BG503734/RAD21 4.3 � 1.7 2.6 � 0.3 1.6 � 0.6
overexpressed both in PC3 and AA253165/EXT1 3.5 � 2.5 2.2 � 1.0 1.5 � 0.4
DU145 compared to normal prostate AA400196/SQLE 5.3 � 1.8 5.5 � 0.1 1.0 � 0.3

AA975567/C-MYC 5.5 � 0.4 3.2 � 0.3 1.7 � 0.0
AI168842/KIAA1249§ 3.6 � 0.8 2.8 � 0.9 1.8 � 0.5

Group IV (7 genes/ESTs): AA604355/NOV 2.4 � 0.5 0.2 � 0.1 15.0 � 7.0
overexpressed greater than 2 fold AA024720/EIF3S3 4.2 � 0.3 1.9 � 0.8 2.4 � 0.6
in PC3 relative to DU145 AA279171/PRO2577§ 3.6 � 0.3 1.2 � 0.0 2.9 � 0.4

AA031811/KIAA0196§ 3.1 � 0.6 1.5 � 0.9 2.3 � 1.0
AA166821/TRC8 2.8 � 0.1 0.8 � 0.2 3.5 � 0.9
AI142961/HAS2 �� � �
R69368/BM009§ 11.6 � 2.0 3.7 � 0.5 3.1 � 0.2

*Data are represented as mean � SD.
†Tumor/normal ratio adjusted for b-actin expression.
‡�, No detectable expression either in PC3 or DU145.
§Hypothetical proteins.
¶Located in 8q24.3.
�No detectable expression in normal tissue.
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with additional overrepresentation of the 8q23-q24. Case
5D and case 57C showed normal or gained copy num-
bers of all of the LSPs examined with loss of CEP8,
suggesting that the centromere of chromosome 8 was
lost with retention or duplication of 8q23-q24.

Seven cases had evidence of overrepresentation of a
delimited region within 8q23-q24 (Figure 2). For example,
case 68C had loss of CEP8 while exhibiting gain of the
proximal 8q23-q24 LSPs D8S207 through D8S1720 and
losing distal 8q24 LSPs D8S557 through PSCA. Case
45D lost CEP8 and three LSPs while retaining LSPs
EBAG9 through D8S1720. Case 1C defined the telomeric
boundary of the minimally overrepresented 8q24 region.
Case 1C showed gain of distal 8q24 LSPs H47317
through D8S557 while having AI of proximal LSPs EIF3S3
through c-myc. Thus, the distal boundary lies between
c-myc and H47317. Case 171C defines the centromeric
boundary of the minimally overrepresented region. This

case showed gain of CEP8 and proximal LSPs EIF3S3
through D8S269, while exhibiting AI of distal LSPs
D85S514 through D8S557. Thus, the proximal boundary
lies between D8S514 and D8S269. EIF3S3 is centromeric
to this boundary (Figure 2).

Overrepresentation of EIF3S3 independent of c-myc
has been reported in breast cancer.13 We selected 17
cases with no alteration of chromosome 8 and 31 cases
with simple gain of chromosome 8 to determine whether
EIF3S3 is overrepresented independently of c-myc. None
of the 48 cases showed overrepresentation of EIF3S3
(Figure 2).

Northern Blot Hybridization Analysis

Table 1 summarizes the PC3 and DU145 expression
results for known genes or ESTs in 8q23-q24. These 39

Figure 1. Dual-probe FISH with a centromere probe for chromosome 8 (CEP8, green) and a LSP (orange) in critical cases for determination of the minimally
overrepresented region of 8q24. The cases examined are indicated in the top left of each panel. Case 1C showed an AI in c-myc signals with a gain of CEP8 signals
(A), but no AI of H47317 (B). For case 1C the ratio of LSP to CEP8 was 1.32 for c-myc and 1.17 for H47317. The percentage of nuclei with three or more CEP8
signals was 23.7% for c-myc and 25.6% for H47317. The mean number of CEP8 signals per nucleus was 2.15 for c-myc and 2.19 for H47317. Case 171C showed
an AI of D8S514 with a gain of CEP8 (C), but no AI of D8S269 (D). For case 171C the ratio of LSP to CEP8 was 1.51 for D8S514 and 1.06 for D8S269. The percentage
of nuclei with three or more CEP8 signals was 21.8% for D8S514 and 25.57% for D8S269. The mean number of CEP8 signals per nucleus was 1.96 for D8S514 and
2.10 for D8S269.
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genes were categorized into four different expression
pattern groups. Four known genes [tumor necrosis factor
receptor superfamily 11B (TNFRSF11B), syntrophin, �1
(SNTB1), collagen type XIV (COL14A1), and prefoldin 2
(PFDN2)], one hypothetical protein (KIAA0429), and 16
ESTs were not detected in either normal prostate tissue or
the two cell lines (group I). One known gene (PSCA) and
five ESTs were not overexpressed in either of the cell
lines compared to normal prostate tissue (group II). For
example, PSCA was expressed in normal prostate tissue
but was down-regulated in both PC3 and DU145 (Figure
3). The remaining four ESTs were similarly expressed in
normal prostate tissue and the cell lines. Four known
genes and one EST were overexpressed to similar ex-
tents in both PC3 and DU145 (the expression ratio of PC3
to DU145 was �2) (group III). This group included
RAD21 (Schizosaccharomyces pombe) homologue, mul-
tiple exostoses 1 (EXT1), squalene epoxidase (SQLE),
c-myc, and a hypothetical protein (KIAA1249) encoded
by the EST. Four known genes and three ESTs were
overexpressed twofold or more in PC3 compared to
DU145 (group IV). Group IV included the nephroblas-
toma-overexpressed gene (NOV), EIF3S3, patched-re-
lated protein translocated in renal cancer (TRC8), and
hyaluronan synthase 2 (HAS2). Three of the ESTs en-
coded hypothetical proteins (PRO2577, KIAA0196, and
BM009).

Discussion

Overrepresentation of 8q24 and c-myc is frequent in
prostate cancer.3,4,14 We recently demonstrated that the
overrepresentation of c-myc is observed in 12.8%,
19.4%, and 44% of pT2N0M0, pT3N0M0, and pT2–3N1–2M0

prostate cancers, respectively (N Tsuchiya, JM Slezak,
MM Lieber, EJ Bergstralh, RB Jenkins, unpublished da-

ta).3,4 Overrepresentation was correlated with cancer
progression and patient prognosis.3,4 Despite the fre-
quency of 8q24 overrepresentation in prostate cancer,
especially hormone-refractory or metastatic prostate can-
cer,4,14 the overrepresented region has not been
mapped. In the present study, we mapped the minimally
overrepresented 8q24 region in prostate cancers. The
centromeric boundary of the region, D8S269, is �8 Mb
proximal to c-myc, whereas the telomeric boundary,
H47317, is �0.2 Mb distal to the c-myc locus and is
wholly within 8q24 according to the NCBI database.

Nupponen and colleagues13 recently demonstrated
that several hormone-refractory prostate cancers, pri-
mary breast cancers, breast cancer cell lines, and pros-
tate cancer cell lines exhibit overrepresentation and high
expression levels of EIF3S3, which is located in 8q23.
They also mapped the minimally overrepresented region
surrounding EIF3S3 using primary breast cancers and
breast cancer cell lines.15 The region was determined to
be �2.5 cM in size between markers D8S166 and WI-
7959, and it did not apparently include c-myc. When we
began these experiments, the locations of EIF3S3,
D8S592, and D8S269 were unclear. Molecular cytoge-
netic mapping studies of several of the markers in the

Figure 3. Differential expression of selected known genes and ESTs for
8q23-24 in normal prostate tissue and in the PC3 and DU145 prostate cancer
cell lines. Each lane contained 10 �g of total RNA from the indicated tissue
or cell line. The blots were hybridized with the probes to the indicated
genes/ESTs. The expression level was semiquantitated by phosphorimage
analysis (PhosphorImager). Differences in loading were normalized using
�-actin as a control. The number below each blot indicates the cell line/
normal tissue expression ratio of each gene/EST for PC3 and DU145.

Figure 2. Summary of the CEP8 and LSP8 status in 100 prostate cancer cases
and three prostate cell lines. Six common patterns are summarized at the left
of the figure and the number of cases is listed above each pattern. Seven
cases have unique patterns. The genetic distance along chromosome 8 (in
Mb using the NCBI database) is indicated in the scale on the right. A bold
line indicates the minimally overrepresented region.

8q24 Overrepresentation Mapping in Prostate Cancer 1803
AJP May 2002, Vol. 160, No. 5



region (including EIF3S3, D8S269, c-myc, D8S514) dem-
onstrated that EIF3S3 was located centromeric to both
D8S592 and D8S269 (data not shown). The genomic
data in the most recent releases of the NCBI, Whitehead
Institute, and University of California Santa Cruz data-
bases now agree with this locus order. Thus, the mini-
mally overrepresented region that we determined in this
study does not encompass EIF3S3. Saramaki and col-
leagues16 recently reported that 1 of 79 prostate cancers
with 8q23-q24 overrepresentation had overrepresenta-
tion of EIF3S3 without overrepresentation of c-myc.
Among 48 cases without overrepresentation of c-myc that
we examined, no case showed overrepresentation of
EIF3S3. Together these data suggest that EIFS3S over-
representation independent of c-myc is rare in prostate
cancer. However, EIF3S3 is commonly co-overrepre-
sented with c-myc. In this study 34 of 36 cases and in the
study of Saramaki and colleague16 68 of 68 cases co-
overrepresented c-myc and EIF3S3 (Figure 2). EIF3S3 is
a component of EIF3, which is involved in the initiation of
protein synthesis.17 Although the function of EIF3S3 is still
unclear, some members of the EIF family are suggested
to be associated with apoptosis, cell growth, and prolif-
eration.13,18,19

C-myc has already been mapped within the 8q24 re-
gion and has been assumed to be the primary target of
the overrepresentation. The oncoprotein c-myc exerts its
effects by transcriptionally activating genes, such as cy-
clin D and cyclin-dependent kinases (Cdks), which pro-
mote cell-cycle progression. Conversely, c-myc expres-
sion inactivates several Cdk-inhibitors, such as p27Kip1

and p21Cip1, which also results in cell proliferation.20

Overexpression of c-myc in model systems increases
cellular proliferation rates, induces apoptosis, and in-
creases tumorigenicity.20 Interestingly, c-myc was not
overexpressed in PC3 compared to DU145, although it
was highly overexpressed in PC3 relative to normal pros-
tate tissue. The DU145 results demonstrate that the over-
expression of c-myc is thus induced both by genomic
overrepresentation and by other genetic mechanisms.

However, it is possible that other genes besides c-myc
may also be targets within the commonly overrepre-
sented region. Even if c-myc is the target of the overrep-
resentation of 8q24, these other genes may be used for a
diagnostic or therapeutic purpose. We therefore exam-
ined the expression of 39 genes/ESTs within and sur-
rounding the minimally overrepresented 8q23-q24 region
by Northern blot hybridization. As shown in Figure 2, the
PC3 and DU145 are prostate cancer cell lines, which
have and do not have overrepresentation of 8q23-q24,
respectively. Thus, these cell lines can be used to deter-
mine which genes in 8q23-q24 are overrepresented and
overexpressed.

We found seven ESTs in 8q23-q24 that were overex-
pressed specifically in PC3 relative to normal prostate
and DU145. The most interesting gene found in this study
was hyaluronan synthase 2 (HAS2) because HAS2 was
expressed only in PC3 and was undetectable in both
normal prostate tissue and DU145. HAS is considered to
regulate hyaluronan production,21 which is a ubiquitous
polysaccharide expressed in skin, soft connective tis-

sues, and some epithelia.22,23 HAS has been also known
to regulate cell proliferation and migration,24,25 and
overexpression of hyaluronan is associated with can-
cer cell invasion, metastatic potential, and poor prog-
nosis.23,26,27 Recently, Simpson and colleagues28 re-
ported that HAS2 and HAS3 were overexpressed in
PC3 and PC3M-LN4, both of which had highly meta-
static potential compared to DU145 and LNCaP. It is
possible that overrepresentation of 8q24 is a mecha-
nism for HAS2 overexpression and that this genetic
alteration may partly explain the invasive and meta-
static behavior of prostate cancer.

Other interesting ESTs/genes overexpressed in PC3
are R69368 and NOV. EST clone R69368 encodes the
hypothetical protein BM009 (NCBI accession no.
AAF64265). This protein shows 85% homology to a
mouse protein (NCBI accession no. BAB27204), al-
though the function of this mouse protein is still unknown.
NOV was originally found in myeloblastosis-associated
virus type 1 (MAV1)-induced nephroblastoma.29 This
gene is a member of the CCN (connective tissue growth
factor, CYR61, and NOV) family that stimulates the
growth of fibroblast and endothelial cells.30 NOV is over-
expressed in some human cancers, and it may also be
involved in prostate cancer.31

PSCA is often co-overrepresented with c-myc and is
overexpressed specifically in high-grade, advanced, and
metastatic prostate cancer.12,32 In this study, we ob-
served five cases that had AI of c-myc without AI of PSCA
(cases 68C, 45D, 146C, 37C, and 1C in Figure 2). Thus,
our data suggest that PSCA is not the primary target in
the overrepresented 8q24 region. In addition, we ob-
served that PSCA was not overexpressed in PC3 or
DU145 compared to normal prostate tissue. As the ex-
pression level of PSCA may be affected by confluency
status in vitro or by castration and testosterone adminis-
tration in vivo, it is likely that PSCA may be regulated by
other factors such as the cell-cell contact or andro-
gen.33,34 It should be noted that to optimize our PSCA
expression studies, we used RNA from 80% confluent
cultures in our Northern blots.

The most frequent anomaly in prostate cancer is loss of
8p. The rate of 8p22 loss has been reported to be 29 to
50% in prostatic intraepithelial neoplasia, 32 to 69% in
primary prostate cancer, and 65 to 100% in metastatic
cancer.3,35 Several studies using comparative genomic
hybridization analysis have revealed that most cases that
had 8p22 loss exhibited deletions of the distal two-thirds
or all of the 8 p-arm.14,36,37 In a previous report, we
hypothesized that the alteration of 8p is an early event in
the development of prostate cancer and is followed by 8q
gain.3 One chromosomal mechanism for this alteration is
isochromosome 8q formation [I(8q)]. I(8q) has been sug-
gested to contribute to both 8p loss and 8q gain in a
prostate cancer cell line.38 Although our data suggest
that some cases have a delimited region of 8q24 gain,
most of the cases we analyzed gained all of 8q23-q24
and probably all of 8q. Thus, isochromosome 8q forma-
tion is likely to be the explanation for most, but not all, of
the cases with 8q24 overrepresentation. We recently
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demonstrated that AI of 8q is associated with a poor
patient prognosis, particularly when it is accompanied
with loss of 8p in prostate cancer.3 The finding suggests
an importance of I(8q) formation to acquire the further
aggressiveness in cancer progression.

Prostate cancer is now the second cause of cancer-
related death of men in the United States. Despite the
recent progress in treatments for prostatic cancer, we
have no efficient treatments for those patients who suffer
from metastases or refractory disease. Therefore, the
development of novel therapeutic interventions is critical
for such patients. In this study, we found several candi-
date genes lying on the overrepresented 8q24 region. It
is likely that these genes may be targets for such novel
therapies for prostate cancer.
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