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Summary

Purpose: Ovarian cancer is the leading cause of death 
from gynecological malignancies. The early stages of this dis-
ease are asymptomatic and more than 75% of the cases are di-
agnosed with regional or distant metastases. p53 gene is fre-
quently mutated in some histological subtypes of ovarian car-
cinomas. The role of p53 mutations and polymorphic variant 
of codon 72 in the prognosis of disease is still unclear. The aim 
of this study was to determine the frequency of p53 mutations 
and polymorphic variants of codon 72 among ovarian carci-
noma patients and to correlate them with clinicopathological 
characteristics of disease.

Methods: 54 ovarian carcinoma patients were included 
in the study. DNA was isolated from tumor tissue by the salt-
ing-out method. p53 mutations in exons 4-8 were detected by 
PCR-SSCP (polymerase chain reaction ï single-stranded con-
formational polymorphism) electrophoresis. Codon 72 poly-
morphism was assessed by RFLP (restriction fragment-length 

polymorphism) method.
Results: p53 mutations were present in 11 out of 54 pa-

tients (20.4%). Twenty-four patients (44.4%) exhibited Arg/
Arg, 24 patients (44.4%) Arg/Pro and 6 patients (11.2%) Pro/
Pro genotype of 72 codon polymorphism. Correlations be-
tween p53 mutations and various clinicopathological char-
acteristics were not found. However, we observed that the fre-
quency of Pro/Pro genotype was increasing with higher his-
tological grade as well as in advanced compared to localized 
disease, but without statistical signiýcance. Distribution of 
p53 gene mutations between Pro/Pro genotype and Arg/Pro 
plus Arg/Arg genotypes was not statistically signiýcant.

Conclusion: Our study suggests that Pro/Pro genotype 
of 72 codon polymorphism could be an independent prognos-
tic marker in ovarian carcinomas.
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Introduction

Ovarian cancer is the leading cause of death from 
gynecological malignancies. The overall 5-year sur-
vival rate is about 50%. The early stages of this disease 
are asymptomatic and more than two-thirds of cases are 
diagnosed with regional or distant metastases [1].

Over 90% of these cancers are of epithelial ori-
gin. It is very a heterogeneous disease with variability 
of clinical characteristics such as histological subtypes, 
differentiation, potential for invasion and metastasis, 
response to therapy and outcome. Malignant transfor-

mation of epithelial ovarian cells is caused by genetic 
alteration that disrupt the regulation of proliferation, 
apoptosis and DNA repair [2].

One of the most studied genes in human malignan-
cies is p53. The gene is located on the short arm of chro-
mosome 17 at 17p13.1 position, and encodes a 53 kDa 
nuclear phosphoprotein that is involved in cell cycle 
control, DNA repair, genome stability, apoptosis, differ-
entiation, senescence and angiogenesis [3].

p53 gene is mutated in over of 50% of all malignan-
cies and often with high frequency. p53 gene is inactivat-
ed in ovarian carcinomas by point mutations, deletions, 
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codon 72 and examine the possible correlation with the 
clinicopathological characteristics of disease.

Methods

Patients

54 patients with ovarian carcinoma were included 
in our study. The age of patients ranged from 25 to 81 
years (median 56). The clinicopathological character-
istics of patients are summarized in Table 1.

DNA isolation

Genomic DNA was isolated by the salting-out 
method from ovarian carcinoma tumor tissue samples 
collected in liquid nitrogen (–197o C) after surgical 
treatment.

PCR-SSCP analysis

p53 exons 4-8 were ampliýed by PCR in auto-
mated thermocycler. Genomic DNA (400 ng) was am-
pliýed in 25 Õl reaction volume (12.5 Õl 2X AmliTaq 
Gold PCR Master Mix, 0.75 Õl 10 ÕM sense primer and 
0.75 Õl 10 ÕM antisense primer).

Primers sequences were: exon 4 S: 5ȭ-ATCTA-

loss of part of 17p chromosome and hypermethylation 
of the promotor region [4]. The primary mechanism of 
p53 dysfunction is the occurrence of point mutations in 
the evolutionary conserved DNA binding domain (exons 
5-8) of the gene. The percentage of p53 mutations vary 
from 0 to 80%, depending on histological subtypes, stage 
of disease and pathways of ovarian tumorigenesis [5].

About 95% of all p53 mutations are located in the 
DNA binding domain [6]. Because of that, we analyzed 
mutations in exons 5-8. Exon 4 was also included in 
this study because of the impact of this region on p53 
protein function in apoptosis [7].

p53 mutations are associated with worse progno-
sis in many human cancers. The role of p53 alterations 
as prognostic factors in ovarian carcinomas remains 
controversial. The impact of p53 alterations on prog-
nosis in patients with ovarian cancer has been studied, 
but has been mainly focused in advanced disease. The 
majority of studies demonstrated that p53 alterations 
have failed to inþuence the prognosis in multivariate 
analysis including known prognostic factors [8].

While p53 mutations are the most frequently stud-
ied alterations in human cancer, p53 polymorphisms are 
poorly investigated. The common polymorphism in p53 
gene is at codon 72 with single-base change that codes 
either arginine (CGC) or proline (CCC) in proline- rich 
region of the transactivation domain of the protein. These 
two allelic variants are structurally and functionally dif-
ferent. These differences between the p53 variants are 
based on the ability to bind components of the transcrip-
tional machinery, activate transcription, induce apopto-
sis, and suppress the transformation of primary cells [9]. 
Arg allele is more efýcient in inducing apoptosis than 
the Pro allele which appears to induce higher level of G1 
arrest [10]. Data about the role of this polymorphism in 
ovarian carcinoma development, prognosis and response 
to chemotherapy are insufýcient and controversial.

In the last decade, p53 polymorphism at codon 
72 has been associated with risk of developing various 
neoplasms [11]. A connection between this polymor-
phism and ovarian cancer has been suggested [12,13], 
but has not been extensively studied.

Concerning the prognosis and response to cisplati-
num/paclitaxel-based chemotherapy some authors re-
ported that Arg/Arg genotype is associated with better 
prognosis than Arg/Pro or Pro/Pro genotype, probably 
due to higher induction of apoptosis [14]. In another 
study women with the codon 72 Pro/Pro had a decreased 
overall survival compared with women with one or two 
arginine alleles [15]. The prognostic value of codon 72 
polymorphism in ovarian cancer is unclear.

The aim of this study was to determine the fre-
quency of p53 mutations and polymorphic variants of 

Table 1. Clinicopathological characteristics of ovarian carcinoma 
patients and number of p53 gene mutation detected

Characteristics	 Number of	 Number	 p-value
	 patients	 of p53
	 (n=54)	 mutations

Menopausal status
Premenopausal	 18	 4	 0.014*
Postmenopausal	 36	 7

Histological subtype
Serous	 35	 7	 0.069*
Mucinous	 2	 1
Endometrioid	 7	 0
Clear-cell	 4	 1
Undifferentiated	 2	 1
Adenocarcinoma NOS	 3	 1
Mixed (serous/mucinous)	 1	 0

Histological grade
G1	 19	 2	 0.121**
G2	 21	 6	 0.337**
G3	 6	 1	 0.446**
Unclassified	 8	 2

FIGO stage
I	 12	 0	 0.024*
II	 9	 4
III	 29	 6
IV	 4	 1

*chi-square test with Yates correction; ** Fisher’s exact test










