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Backgrounds and Aims: P53 gene is regarded important in pathogenesis of
different cancers. Therefore, this study aimed to investigate the frequency of p53
gene codon 72 Arg/Pro polymorphism in women suffering from breast cancer.
Materials and Methods: A total of 90 patients with breast cancer and 83
matched healthy control women participated in this case-control study. Genomic
DNA was extracted from peripheral blood circulation, and codon 72
polymorphism of the p53 gene was examined using the amplification refractory
mutation system polymerase chain reaction (ARMS-PCR) method with 4
different primers contemporaneously.

Results: A significant difference was observed between patients and controls
(p<0.05) in regard with allele frequency of the p53 gene codon 72 Arg/Pro. The
distribution of genotypes frequencies was also proved to be significantly
different between the cases and controls (p<0.05).

Conclusions: The results of the present study revealed that Pro/Pro
homozygous and its Pro/Arg heterozygous genotypes of p53 gene codon 72
constitute breast cancer in our community. However, the complex instinct of the
breast cancer and polymorphisms needs to be further studied in regard with
different polymorphisms along p53 and various genes in this population in order
to clarify the role of codon 72 in susceptibility of the breast cancer.
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Introduction

Breast cancer is one of the main general health
problems in 21"™ century. Several different
factors such as genetics and environment play a
considerable role in breast cancer pathogenesis
[1]. In fact, it is considered as one of the main
causes of death among women worldwide.
Nearly, 1.5 million new cases of the breast
cancer are annually diagnosed worldwide [2].
In Iran, breast cancer is one of the main causes
of the death among women [3].

It is accepted that cancers are the result of the
mutation accumulation in the genome. P53 has
a significant role in the formation and
progression of breast cancer. Since p53 gene
has a repair responsibility, it is also known as
the genome guard [4]. The results of different
studies indicate that p53 gene, one of the
tumor suppressor genes, is involved at least in
various cancers.[5, 6]. P53 has been known as
"the guardian of the genome", which aids in
DNA stability by preventing genome
mutation. There are several different Single
nucleotide polymorphisms (SNPs) in p53
gene that the biological effects of most of
these polymorphisms have been studied and
their clinical results are well known.
According to the molecular epidemiological
studies, p53 gene mutations are estimated to
be identifiable in breast cancer cases [7]. The
codon 72 is one of the main SNPs through
p53 that has been frequently studied in the
breast cancer. This polymorphism should be
effective in predicting the disease process.
The 72-codon is located on the exon 4 and

substitution of the C instead of G (Arg to Pro)

is a risk factor for the incidence of such
cancers as breast and endometrium [7, 8].
Patients with TP53 gene polymorphism
(pro/pro) showed poor prognosis and survival
in breast [9, 10], ovarian [11], lung [12], head
and neck cancers [12], as well as esophageal
squamous cell carcinoma [13]. Several
methods such as restriction fragment length
polymorphism polymerase chain reaction
(RFLP-PCR). Direct DNA sequencing and
amplification-refractory mutation system-PCR
(ARMS-PCR) have been used to examine the
polymorphism of the p53 gene codon 72. In
the current study, blood samples from breast
cancer patients were collected to determine
the prevalence of Arg72pro, rs1042522
polymorphism using ARMS-PCR technique.

Materials and Methods

Study population

This retrospective case-control study was
conducted among 173 participants after
obtaining permission from the ethical
committee at the clinical research from
Islamic Azad University of Tehran. The
patients were 90 women with breast cancer
who referred to the Shahid Sadoughi hospital
of Yazd for treatment during 2 years. Their
invasive ductal carcinoma tumor was
confirmed by the pathological assessments. A
group of 83 healthy women without the
cancer history were screened as controls from
the city population. Moreover, a signed
informed consent was obtained from all the

participants.
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Genotyping

The participants' blood samples were collected
on Ethylenediaminetetraacetic acid (EDTA)
0.5 mol for DNA extraction, using the
commercial extraction kit (Qiagen, Hilden,
Germany), which then were stored at 4°C.
Genotyping was performed using ARMS-PCR
method on the Gene Amp PCR System- 2000
(Perkin Elmer). Briefly, two sets of the
primers were developed for simultaneous
detection of the polymorphism at codon 72 of
p53 gene. The ARMS-PCR reaction was
performed in the final 25 pl volume
containing: 2.5 pl Buffer, 0.5 ul dANTP mix,
0,7 ul MgCl12, 0,5 ul for each primer, 0.2 pl
Taq Polymerase, 1 ul DNA and distilled water.
PCR initial cycle was performed by
denaturation at 94°C for 4 min., followed by
35 cycles (94°C for 30 sec., 55°C for 30 sec.
for Pro, 60°C for 30 sec. for Arg, and 72°C for
45 sec.). The primers sequences are

summarized in table 1.

Electrophoresis of the PCR products was
performed via applying 1% agarose gels that
was already prepared using 1gr agarose and 100
ml Tris/Borate/EDTA. The electrophoresis
buffer was a 0.5x Tris-acetate/EDTA buffer
(20 mmol/L Tris, pH 7.2; 10 mmol/L sodium
acetate; 0.5 mol/L EDTA). The DNA staining
was performed using EDTA and the bands
were visualized under UV light, using gel
document system (Gel Digidoc II; Qiagen,
Valencia, CA; Tehran, Iran).

Statistical analysis

In the present study, the statistical analysis was
performed using SPSS software (version 17.0).
Frequency of the genotypes and alleles within
and between groups was carried out using
Fisher’s exact and Chi-square tests. P<(.05
was considered statistically significant, and the
odds ratio (OR) was calculated with 95%

confidence interval (CI).

Table 1. The primers sequences used in p53 codon 72 analyses by ARMS-PCR.

Primers

P1(Arg forward amplifying)

Sequence Products size

5'-TCCCCCTTGCCGTCCCAA-3'

P2 (Arg reverse amplifying) 5'-CTGGTGCAGGGGCCACGC-3' 141 bp
P3 (Pro forward amplifying) 5'-GCCAGAGGCTGCTCCCCC-3'
P4 (Pro reverse amplifying). 5'-CGTGCAAGTCACAGACTT-3' 177 bp

Results

The mean age of two groups was not
demonstrated to be significantly different
(p<0.05, cases 45.35 £7.53 years, controls
45.28 +7.59 years). In this study, the genotypic
and allelic frequencies for codon 72 of the p53

gene were compatible with the Hardy-

Weinberg equilibrium. The study results
showed a significant association between Pro
allele and breast cancer risk among the
patients (Table 1). There was a statistically
significant difference in the frequencies of the

codon 72 genotypes between the patients and
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controls (Table 2). The observed genotypes
frequencies for patient group were 39% for
Pro/Pro, 45% for Pro/Arg and 11% for
Arg/Arg. While in the control group, the
genotypes frequencies were identified as
Pro/Pro 35%, Pro/Arg 47% and Arg/Arg 25%.
Similarly, the study findings revealed that the
Pro/Pro genotype was significantly more
associated with breast cancer occurrences

(p=0.03). In both groups, the Pro allele

frequency was higher than Arg. Thus, it can be
assumed that there is an apparent correlation
between Pro/Pro genotype and breast cancer
(p=0.03, OR=1.6, CI=1.04-2.47). Although the
present study indicated the statistical
significance of the codon 72 with breast
cancer, the p53 codon 72 genotypes did not
correlate with the cancer grade or stage (p=0.4,

p=0.1, respectively).

Table 2. Allelic and genotypic frequencies of polymorphism in codon 72 of p53 gene.

TP53-72Pro/Arg

Total women N=90
Allele frequency

Pro 64% (115)

Arg 36% (65)

Genotypic frequency

Pro/Pro 39% (35)

Pro/Arg 45% (45)

Arg/Arg 11% (10)
Discussion

There are a large number of the literatures,
which aimed to examine the relationship
between p53 gene codon 72 polymorphism
and risk of different cancers such as breast,
lung, esophagus, stomach, nasopharynx, liver
and prostate [14-21]. Arg allele at codon 72
seems to be associated with higher suppress
cellular transformation and apoptosis. Codon 72
of the p53 gene has a complex role in breast
cancer risk [22]. Singh et al. showed a protective
role for p5S3 Arg72Pro genotype against breast
cancer among Indian postmenopausal women.
Moreover, this heterozygous genotype with

another polymorphism along the p53 was

Patient frequency (No.)

control frequency (No.) p-value
N=83

52% (87)
48% (79) 0.03

35% (60)
47% (82)
25% (31)

associated with premenopausal breast cancer
risk [1].

The results of several studies demonstrated
that the p53 gene codon 72 genotypes were
associated with breast cancer susceptibility.
In contrary, several studies do not present
consistent results to support the association
between the p53 gene codon 72
polymorphisms and breast cancer [16,17].
Furthermore, the findings of the present study
revealed that codon 72 Pro/Arg genotypes
were associated with breast cancer incidence. |
Pro homozygote and heterozygote genotypes
were observed to be associated with higher

breast cancer occurrences. Codon 72
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polymorphism does not seem to be sufficient
for breast cancer incidence due to the

environmental and other genes interactions.
Conclusion

Our findings showed that Pro/Pro homozygous and
its Pro/Arg heterozygous genotypes of p53 gene
codon 72 constitute breast cancer in Iranian

population. Further studies with larger sample size
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