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Abstract
Introduction: The tumor-suppressor gene (TP53) encodes p53 protein, the vital protein in the apoptotic
cascade pathway which has been presented to be of crucial potential in the progression of cancers. Genetic
variation SNP that were revealed to affect the regulatory biochemical functions of p53 are the exon 4 codon
72, (G)Arg/(C)pro polymorphisms. Aim: the present study aims to analyses genetic variation (SNP) of Tp53
gene, codon 72 and p53 protein level in Epithelial Ovarian Cancer (EOC). Methods: the study achieved on 26
EOC cell line specimens and 26 specimens as control group, using PCR-RFLP genetic analysis method and
cell lysate p53 level determined by ELISA technique. Results: the percentage of allele polymorphism come
as homologous GG variant 85% and 23% in EOC specimens and control respectively and (CC) (8% and
46%) in EOC case and the control in order. Heterologous pattern CG was (34% and 23%) for experimental
and control group respectively.
Conclusion: our study proposes that 72 codon polymorphism (GG) is closely related to EOC progressions.
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Introduction
Epithelial ovarian cancer (EOC) is one of the
highest harmful inherited malignancy disorders and
the fifth source of malignance-associated death of
women. The global incidence of this disease has been
estimated, about 239,000 case per year with 152,000
deaths record, through the year 2012[1]. The possibility
of epithelial ovarian cancer development appropriates
with age. Women with over 50 year age are more
visible to develop ECO condition, even, other age can
affected with this malignant cancer. Substantial attempt
aims to improve the prognoses guidelines of EOC
and detailed the early staging, along with invasive and
chemo-therapeutic administrations, have enhanced the
short-term progression of epithelial ovarian carcinoma.
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Modern records for incidence and death rates caused
by cancer, indicate that the EOC related death cases
have dropped about 14% percentage. The survival
proportion for EOC during the last 5 years has been
climbed from (36%) to (44%) of total cases of cancer.
Among colorectal, women breast cancer conditions,
and men prostate cancers conditions, epithelial ovarian
cancer is the only cancer companied with significantly
dropping of death curve [2]. Epithelial ovarian cancer
subdivided into tow type according on the histological
transformations and genetic variations, first type with
slow-grading tumors combined with mutate form of
PTEN , K-RAS and BRAF cell cycle controlling genes.
The second type of EOC characterized by mutated TP53
genes and harmful high-grading clinically [3].
Tumor suppressor protein p53 have dominant role
in genomic stability and integrity with a conventional
defensive role against malignant transformations [4].
RNA Transcription regulatory protein (P53) contributes
in control many cellular activates, including the gene

4066

Indian Journal of Forensic Medicine & Toxicology, April-June 2021, Vol. 15, No. 2

expression of several genes included in cell cycle
and genomic disturbance. When DNA damage is
detected p53 protein blocks cell cycle by suspends cell
division at point of transition from G1phse to S phase
(G1/S checkpoint) and promoting DNA repairing,
if genomic damage verified to be irreversible, p53
triggers programed cell death (apoptosis) [5]. P53
protein consists of four structural domains: N,-terminal
transcription activating domain, a domain that binding
to specific DNA sequence, a domain of tetramerization
and transcription regulatory C-terminal region. [6-7].
functional disturbance of the p53 protein is a distinctive
hallmark for different types of malignant tumor
conditions [8]. P53 switching The pathways-traffic of
several activates that determine the future of the cells
dividing under extreme endogenous or exogenous
conditions and inactivation of the p53 protein signaling
cascade pathway is approved in most human cancers [9].
Several recent Studies have verified that different genetic
changes and many abnormal environment aspects can
be triggering of cancer development, so TP53 gene
polymorphism has been consider a study matter due
to it is importance as a key tumor suppressor gene [10].
Genetic alterations in the sequence that encoded for p53
which leads to synthesis of inactive or truncated protein,
the abnormal production of proteins that interfere TP53
gene expression although, gene amplification that cause
increasing in MDM2 level and other proteins contribute
in normal metabolism of p53 in the cell, both of it cause
a functional disturbance in p53 function and influence
malignant tumors development [11].
There are well established links of possibility
of cancer progression, onset of cancers and inclusive
surviving of tumors with TP53 gene allelic C/G variant
at codon 72 (12). Single nucleotide polymorphism in
TP53 gene tightly connected with Epithelial ovarian
Cancers (EOCs) case, as 97% of High Grad Serous
Ovarian Cancer (HGSOCs) case show an polymorphism
in TP35 gene sequence [13].
P53 gene codon 72 (Arg/Pro) polymorphism, in
fourth exon, were inspected in many forms of human
cancer, a guanine base replacement with cytosine base
in this site results synthesis a contain an arginine amino
acid instead of praline with impaired anticancer activity
[14-15]
. The pointed genetic variations which including
exchange of (CGC) by (CCC), affects the tertiary structure

assembly of the trans-activating domain of this protein
and its critical activity. both allelic variants (Pro72 and
Arg72) of the p53 protein [16]. This introduction com
to confirm the prospective concern of this substitution
on transcriptional level, triggering of apoptosis events
and malignant transformation of affected cells [17].
We carried out a cell line based research to verify the
frequency of (rs-1042522- G/C) SNP of goal sequence
among woman undergoes EOC.

Material and Methods
Study Subject
The present experiments were achieved on EOC
and control tissue culture provided by cell culture unit,
collage of medicine, university of Babylon as a gift. A
total 26 cell lines of EOC and control specimens was
included in the study.
Determination of p53 level
Cell lysate was prepared by frozen at (4˚C) and
resolving at (45˚C) for two times, cell lysate level of
p53 protein was determined by ELISA according to
manufacturing procedure of ELISA kit (Elabsit/ China).
TP35 codon 72 polymorphism (SNP) analysis
Genomic DNA from cell line culture for both EOC
and control group were extracted using DNA extraction
kit manufacturing procedure of (favorgen/korea). The
segment of the TP53 gene covering the codon 72 (G/C)
polymorphism (199 bp) was amplified by (PCR) using the
following primers pairs : Forward primer , 5’‑TTG CCG
TCC CAA GCA ATG GAT GA‑3’ and reverse primer ,
5’‑TCT GGG AAG GGA CAG AAG ATG AC‑3’. PCR
achieved by using premix (promega/ Spain) separated in
finally volume (20 µl). PCR reaction program carried
denaturation at (94˚C/30 sec) and annealing at (55˚C/1
min), followed by extension at (72˚C/1 min),the thre
steps repeated for35 cycle [18]. PCR products about
(199bp) were processed with restriction enzyme (BstUI)
concentration 0.1 µl (10 U/µl), RFLP reaction applied
at 60˚C for 18 hour, then electrophoresed for analyzing.
C Allele is not cleaved by BstUI producing a single
band with size about (199bp). The G allele is cleaved by
BstUI producing of double restriction fragments of (113
and 86 bp), heterozygous (CG) produce three bands of
(199, 113 and 86 bp) [19].

Indian Journal of Forensic Medicine & Toxicology, April-June 2021, Vol. 15, No. 2

4067

Statistical Analysis

Results and Discussions

Statistical analysis out carried by SPSS version 23.
as a mean ± SD for P53 level. allele frequency tested by
Hardy–Weinberg equilibrium.

P53 protein level, cell lysate p53 level was
determined by ELISA (figure 1), present study show
that (38.4%) of EOC and (11.5%) have an detectable
level of p53protein, there are non-significant increasing
of p53 protein level mean in ECO lysate in contrasting
with control (0.216pg/ml and 0.166pg/ml), respectively.

Significant increase of mutant p53, levels in
colorectal carcinoma patients compared to the control
group [20]. The mean levels of p53 protein of carcinoma
of colon were (0.12 ng/ml) [21]. Many experiments
show an clear relationships between cytoplasmic p53
concentration and both of triggering of programed
cells death and transformation of cancer cells, so this
increasing in level considered an powerful clinical of
cancers [22]. Extreme rising of cytoplasmic p53 protein
ESCC tissue culture about (1.89) fold above that of
the normal tissue [23]. Study observations com similar
to fondness of Shim et al represented by significantly
increasing of p53 in cancer patient specimens [24].

Several excremental analysis based recommendations,
suggested that p53 is an important indicator of cancer
cells behavior through treatment course [25].
TP53 codon 72 polymorphism, PCR-RFLP
genotyping for codon 72 SNP (CG) showed in (figure 2)
The results presented in (table 1), demonstrate an nonsignificant increasing in Arg alleles patterns (GG) 85%
in EOC case in contrast with 23% in control (p-value=
0.09), combined with non-significant decreasing in Pro
alleles patterns (CC) in EOC case among the control
(8% and 46%) respectively ( P-value= 0.069).
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Table (1) show genotype patterns of TP35 gene codon 72 polymorphism in EOC and control cases
No. (%)
Genotype

P-value

Phenotype

Mean ± SD of p53 level

case

control

GG

15(58%)

6(23%)

0.09

Arg / Arg

0.272 ± 0.072

GC

9(34%)

6(23%)

1

Arg/pro

0.315 ±.096

CC

2(8%)

14(46%)

0.069

Pro/ Pro

0.164 ± 0.042

Total

26

26

------

------

------

LSD value

------

------

------

------

0.899

In aspect of the several researches applied on EOC
conditions but there is not recorded instructions about
participation of mutated p53 in risk and pathological
aspect of EOC[26]. This may be owed to small sizes
sampling or mixed population included in study
subjects. present study reviles high Arg allele (GG) at
TP53 codon 72 in patient of EOC than in control, this
result was similar to several studies cured out on TP53
gene codon 72. The percentage of three patterns was
homozygote for the Arg allele (33%), homozygote for
the Pro allele (17%) and heterozygote Pro/Arg patterns
( 50%)among women population screened for ovarian
cancer [27]. meta-analysis proposes that the TP53 codon
72 CC / CG SNP are not related with an increased risk
of breast cancer progression [28]. The percentage of
homozygous (Arg=33%), homozygous (Pro=17%), and
heterozygous (Arg/Pro=50%) among patients diagnosed

for sever ovarian cancer; 62%, 6%, and 32% for health
group [29].
These observations administrate that p53 -codon 72
SNPS may attend as peril element for tumors progression
and this battle due to distinctiveness of malignant tumor
nature, study subjects bulk and ethnic distinction. Our
results propose that Arg/Arg pattern is associated with
epithelial ovarian cancer progression. The polymorphism
in codon 72 of p53 coding sequence is an instance of
an risk variation which may have a critical implication
in Epithelial ovarian carcinogenesis and stimulus DNA
repair in cells and apoptotic cascade events. These
outcomes may have a prolific consequence for genemediated therapeutic strategy in the treatment of EOC.
To certify the link between p53 (codon 72) mutation and
EOC, we suggest to achieving an additional cohorts with
high volume of international subjects.
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Figure (2) shows gel electrophoresis band pattern of p53 gene allels vesiolized on polyacrylamid gel under
UV transumilation, Lin1 undigested product, Lin2 100bp marker, lin(3,4,6,11) CG, lin(5,8.9,10) GG, lin (7)
CC pattern.
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