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ABSTRACT
In spite of the clinical relevance of epithelial ovarian cancer (EOC),
little is known about its pathobiology and progression. Humanma-
lignant tumors are characterized by abnormal proliferation result-
ing from alterations in cell cycle regulatory mechanisms. The
regulatory pathways controlling cell cycle phases include several
oncogenes and tumor suppressor genes which display a range of
abnormalities with potential usefulness as markers of evolution or
treatment response in ovarian cancer. Alteration of these mecha-
nisms results in uncontrolled cell proliferation, which is a distinc-
tive feature of human cancers. This review describes the current
state of knowledge about the alterations of cell-cycle regulations
in the context of p16-pRb pathway, p21-p27 pathway, and p53
pathway. The identity of many tumor suppressor genes important
in epithelial ovarian cancer tumorigenesis remains unknown. This
review focuses on the prognostic significance of cell cycle-related
tumor suppressor genes in EOC and on the correlation with the
tumor grade and stage of the disease.
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INTRODUCTION
Epithelial ovarian cancers are characterized by a broad spectrumof
biological behavior ranging from tumors that have an excellent
prognosis and high likelihood of cure to those that progress rapidly
and have a very poor prognosis. This wide clinical spectrum is partly
reflected by a number of clinicopathological prognostic variables
which include International Federation of Gynecology andObstet-
rics (FIGO) stage, histologic subtype and grade, volume of residual
tumor remaining after surgical resection, performance status, and
age. There has been increasing interest by many groups to incor-
porate the independent prognostic variables intomultivariatemod-
els that could better predict outcome. This approach does appear
to allow the identification of different prognostic subsets. There

has been, and there continues to be a lot of effort in identifying
newprognostic factors that have a biologic rationale and thesewill
be discussed.Most of these new prognostic factors have not been
subjected to rigorous testing and this will be clearly necessary be-
fore they find clinical application. This is an area that is rapidly evolv-
ing with the increased understanding of the molecular basis for
ovarian carcinogenesis and progression coupledwith technological
advances such as DNA arrays and automated polymerase chain re-
action.We are at the threshold of developing a new andmore ob-
jective as well as rational approach to predict prognosis and
response to therapy. 1

Ovarian cancer remains a highly lethal disease. In developed
countries it accounts for more deaths than all other gynecological
malignancies combined; an estimated 22,430 new cases and
15,280 deaths occurred in 2007 (Cancer Facts & Figures 2007).
Dysregulation of cell cycle control, in particular G1-S-phase transi-
tion, is implicated in the pathogenesis of most human cancers, in-
cluding epithelial ovarian cancer (EOC). However, the prognostic
significance of aberrant cell cycle gene expression in EOC remains
unclear.
There have beenmany reports indicating that the down-regula-

tion of p21WAF1 is related to carcinogenesis and the development
of various tumors; nevertheless, its association with EOC remains
controversial.
Deregulation of the cell cycle is one of the important prerequi-

sites for cancer development. p21WAF1 (p21) and p27KIP1 (p27)
are both universal inhibitors of cyclin-dependent kinases and can
therefore influence cell cycle or tumor progression.
The tumor suppressor gene TP53 is a gene associatedwithmany

cancers that was identified by searching for loss of heterozygosity.
RB is the first tumor suppressor gene cloned; it is the defective gene
in retinoblastoma. Alterations in the retinoblastoma gene (RB-1)
are common in human neoplasia. However, the clinical significance
of the deregulated expression of RB-1 in ovarian cancer remains
undefined.
Recently, Dehari et al, have proposed a model for the develop-

ment of ovarian surface epithelial tumors. In this model, all histo-
logic types of surface epithelial tumors are divided into 2 categories
designated type I and type II which correspond to two pathways of
tumorigenesis. Type I tumors include low-grade serous carcinoma,
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