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INTRODUCTION

@ varian cancer is the leading cause of gynaecologic cancer
\) death, although it constitutes only 3% of all female
cancers worldwide (Hennessy et al., 2009). Despite availability
of screening measures, such as transvaginal ultrasound, cancer
antigen 125 (CA125) or a combination of both modalities,
mortality rates remain high due to the highly heterogeneous
nature of ovarian cancer (Chu and Rubin, 2006 and American
Cancer Society, 2012).

Ovarian epithelial carcinoma (OEC) is the most common
ovarian malignancy worldwide, with substantial histopathological
heterogeneity. According to World Health Organization (WHO)
classification scheme (2003), the most common histologic
subtype is serous ovarian carcinoma (59%), while other subtypes
include endometrioid (15%), clear cell (5%), transitional (8%),
mucinous (9%), and undifferentiated (5%) subtypes (Leitzmann
et al., 2009).

The widely used “gold standard” tumor biomarker
CA125, a high molecular weight glycoprotein, has limited
sensitivity between 50% and 60% (Sreeja et al., 2012).
Moreover, CA125 is elevated in some benign conditions, its
levels exhibit fluctuations associated with menstrual cycle and
pregnancy, all of which limit its specificity. As a result, CA125
assay has not been recommended in screening guidelines for

the general population (7oss et al., 2015).
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It is recognized that both genetic and epigenetic events
play a role in the development of ovarian cancer (Wei et al.,
2006). Epigenetic changes are changes in gene expression, with
no changes in DNA sequence, which are inheritable through
mitosis or meiosis and lead to phenotypic changes (Chong et
al., 2004).

DNA methylation comprises the best-known epigenetic
mechanism associated with gene expression. DNA methylation
occurs on the cytosine residues of CG dinucleotides (also
designated as CpG). Enzymes known as DNA methyltransferases
(DNMTs) catalyse the addition of a methyl group to the cytosine
ring to form methyl cytosine, employing S-adenosylmethionine as
a methyl donor (Herman et al., 2003).

The aberrant methylation of CpG islands in gene
promoters has been correlated with a loss of gene expression,
and it appears that DNA methylation provides an alternative
pathway to gene deletion or mutation for the loss of tumor

suppressor gene function (7oss et al., 2015).

The RASSF family of tumor suppressor genes encode
Ras superfamily effector proteins that, among their functions,
mediate some of the growth inhibitory functions. Several
members of this family are inactivated by promoter DNA
hypermethylation; and, hence, inactivation of RASSF1 has
been described in a growing number of tumor types (Baylin
and Chen, 2005).
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Therefore, a study on the molecular mechanism
underlying ovarian cancer progression, including a search for
methylation status, is important for early diagnosis and
effective therapy for ovarian cancer. There are limited data

about the genetic cause in ovarian cancer (Tcherkassova et al.,
2011).
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AIM OF THE WORK

I%e aim of this study is to investigate the association
between methylation of RASSF1A and ovarian cancer and
correlate results with the clinicopathological features of the

disease, as well as with the tumor marker CA 125.

10



& Qvarian Cancer

Chaptev 1

Review. of Literature —

OVARIAN CANCER

1) Epidemiology of Ovarian Cancer:

A Ithough ovarian cancer has a life time risk of only 1.3%
iin the general population and accounts for only 1.3% of
all new cancers and representing 3.8 % of all females’
malignancies, it is the fifth-leading cause of cancer-related
deaths in women (American Cancer Society, 2016).
According to National Institutes of Health (2016) there are
more than 22,200 new cases of ovarian cancer and more than
14,200 deaths from ovarian cancer in the United States
(National Institutes of Health, 2016). According to the
National Population-Based Cancer Registry Program in Egypt
(2008 —2011); ovarian cancer is the fourth most common
cancer among females with crude and age standardized
incidence rates (4.6 and 6.3) per 100,000 population,
respectively (Ibrahim et al., 2014).

I1) Classification of Ovarian Cancer:

The World Health  Organization  Histological
Classification for ovarian tumors separates ovarian neoplasms
according to the most probable tissue of origin: surface
epithelial (65%), germ cell (15%), sex cord-stromal (10%),
metastases (5%) and miscellaneous. Surface epithelial tumors

are further classified by cell type (serous, mucinous,
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