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Investigation of gene expression
correlating with centrosome amplification
in development and progression of breast
cancer
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We have developed differential gene expression data sets from breast tumors
through analysis of 8 in situ and 32 invasive breast tumors relative to 6 samples of
normal breast tissue using arrays containing 40,000 DNA elements. Depending on
the cutoff values used, 10–20% of these sequences are differentially expressed in
breast tumors compared with normal breast tissues. We have taken the new
approach of using centrosome amplification, a tumor-associated phenomenon, to
rank tumors so that genes associated with this phenomenon can be identified for
further study. Centrosome amplification has recently been identified as a feature
common to many human tumors, including those of the breast. Proper structure
and function of duplicated mitotic centrosomes are required for fidelity in chro-
mosome segregation and preservation of diploidy. We have shown that in breast
tumors centrosome amplification correlates with aneuploidy. In the present work,
the degree of centrosome amplification was quantified by immunofluorescence
microscopy. We ranked tumors by their degree of centrosome amplification, and
genes whose expression strongly correlated with this ranking were identified. We
are testing the biological significance of genes identified in this manner in a cell
culture assay system designed to measure the effects of their overexpression on the
structural and functional integrity of the centrosome and mitotic spindle appara-
tus. Given the obligate requirement for proper structure and function of mitotic
and interphase centrosomes in regulation of mitosis and cell polarity, the identi-
fied subset of genes associated with centrosome amplification is probably involved
in the cell cycle and the development of aneuploidy, both of which are key factors
in cancer development and progression.
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Quantification of androgen receptor gene
expression in prostate carcinomas with a
real-time RT-PCR assay
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Androgen deprivation is the standard treatment for advanced prostate cancer. It is
initially highly effective, causing cessation of growth and induction of apoptotic
death of androgen-dependent tumor cells. It has been shown that both primary
and hormone-refractory prostate cancers express the androgen receptor (AR) pro-
tein. However, eventually a recurrent, hormone-refractory tumor emerges. In
addition, amplification of the AR gene has been found in 30% of recurrent tumors
and AR overexpression due to gene amplification has been suggested by nonquan-
titative in situ hybridization of messenger RNA. This study measured AR gene
expression in both hormone-naive and refractory prostate tumors. We have set up
a method for the quantitation of AR and prostate-specific antigen expression
using sequence detection by means of the Light Cycler real-time polymerase chain

reaction with reverse transcription (RT-PCR). We normalized measurements by
measuring the amount of mRNA from testosterone-binding protein in each sam-
ple. We analyzed 33 untreated and 13 hormone-refractory tumor samples as well
as 8 benign prostatic hyperplasias using RT-PCR. On average, hormone-refracto-
ry prostate tumors expressed sixfold higher levels of AR than untreated tumors or
benign prostatic hyperplasias (P<0.001; Kruskall-Wallis test). Benign prostatic
hyperplasias and untreated tumors expressed more than twice the amount of
prostate-specific antigen than hormone-refractory tumors (P<0.05). The analysis
of AR copy number by fluoresence in situ hybridization is continuing. The results
clearly demonstrate that hormone-refractory tumors highly express the AR gene,
further supporting the notion that AR plays a central role in the failure of hor-
monal treatment.
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Growth hormone interacts with the
Marek’s disease virus SORF2 protein and is
associated with disease resistance in
chicken
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Marek’s disease (MD) is a T-cell lymphoma of chickens induced by a herpesvirus,
the Marek’s disease virus. Since MD is a significant economic problem to the poul-
try industry, there is great interest in enhancing genetic resistance, which is con-
trolled by multiple genes. MD is also a biomedical model, as vaccines prevent dis-
ease formation but do not prevent viral replication. The influence of the major
histocompatibility complex has been clearly demonstrated, and several quantita-
tive trait loci have been mapped; however, no single gene influencing MD resis-
tance has been identified. Transcription of SORF2 is perturbed in the Marek’s dis-
ease virus recombinant clone RM1 owing to a solo insertion of the reticuloen-
dotheliosis virus long terminal repeat, which may explain the loss of oncogenicity
for this strain. Hypothesizing that SORF2-interacting host proteins are involved in
MD resistance, we screened a chicken splenic complementary DNA library by the
yeast two-hybrid assay using SORF2 as bait. The chicken growth hormone struc-
tural peptide was identified and the specific interaction verified by co-immuno-
precipitation. Immunohistochemical staining and indirect immunofluorescence
assay indicated that growth hormone and SORF2 are expressed and can be co-
localized in cells infected with the Marek’s disease virus and MD tumors.
Furthermore, depending on the major histocompatibility complex genotype,
polymorphism in the growth hormone gene (GH1) is associated with the number
of tumors in a commercial chicken resource population. We conclude that GH1 is
likely to be an MD resistance gene. Furthermore, a systematic search of virus–host
protein interactions should complement our quantitative trait loci scans and DNA
microarrays to identify other resistance genes to MD.
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