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ABSTRACT

Background: p53 is one of the important gene in suppressing tumor formation.
Polymorphism of the p53 gene in codon 72 is associated with an increased risk
of the cancer. This study aimed to evaluate the p53 codon 72 polymorphism in
esophageal cancer patients.

Methods: This case-control study was conducted using 32 patients with
esophageal squamous carcinoma and 32 healthy control subjects. The
polymorphism of the p53 gene was determined by using the PCR-RFLP
method. Serum P53 levels were evaluated by the ELISA technique.

Results: Our results showed that the frequency of arginine—arginine, arginine—
proline and proline-proline genotypes were 18.75, 37.5 and 43.75 in the patient
group and 9.53, 56.25 and 34.37 in the control group, respectively. No
significant difference was observed between the mean serum levels of P53
protein in the patient group and the control group.

Conclusion: The present study showed that the predominant polymorphism in
patients with esophageal squamous cell carcinoma is the proline-proline
polymorphism. Accordingly, it can be concluded that the proline-proline variant
may play an important role in the pathogenesis of esophageal squamous cell
carcinoma, and further investigation of it can lead to improved diagnostic and
therapeutic strategies.
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Extended Abstract

Background: Gastrointestinal cancers are
among the most common cancers worldwide,
accounting for more than 25% of all cancers
and more than one-third of cancer deaths.
Among gastrointestinal cancers, esophageal
cancer is considered a serious malignancy due
to its poor outcome. Esophageal cancer is a
highly aggressive malignancy with a poor
prognosis and a significant global health
impact. It ranks among the top ten most
common cancers worldwide and is a leading
cause of cancer-related mortality. Two primary
histological subtypes dominate its pathology:
esophageal squamous cell carcinoma (ESCC)
and esophageal adenocarcinoma (EAC), each
with distinct etiological and molecular
characteristics. In certain regions of Iran,
particularly Golestan Province, the incidence
of esophageal cancer is markedly elevated
compared to global averages, reaching a
prevalence of 100 cases per 100,000
individuals across both sexes. Risk factors for
esophageal cancer encompass nutritional and
environmental influences, biological
conditions, and genetic predispositions.
Among the genetic factors, the P53 protein
plays a critical role in tumor suppression. As a
nuclear phosphoprotein, P53 is involved in
several key cellular processes, including
transcription regulation, apoptosis, DNA
repair, and cell cycle control, all essential for
maintaining normal cell growth and preventing
malignancy. Mutations in the gene encoding
the P53 protein can impair its normal function.
When this occurs, the defective P53 protein
loses its ability to regulate the cell cycle,
leading to uncontrolled cell growth and
proliferation, ultimately contributing to cancer
development. These mutations give rise to
various polymorphic forms of the P53 protein,
most commonly as single- nucleotide
polymorphisms  (SNPs), which involve
changes to a single base. The majority of these
SNPs are located within the non-coding
regions (introns) of the p53 gene. One of the
most functionally significant polymorphisms
within the coding regions (exons) of the p53
gene is the codon 72 polymorphism. This
variant typically results from the substitution
of arginine with proline at position 72, leading

to a structural alteration in the P53 protein.
This change produces a distinct isoform with
modified functional properties and
electrophoretic mobility. Numerous studies
have demonstrated a strong correlation
between the codon 72 polymorphism and the
development of various human cancers,
including esophageal cancer. The presence of
p53 mutations in esophageal cancer has several
clinical implications, such as its association
with more aggressive disease and poor
outcomes. In regions like Golestan Province in
Iran, where esophageal cancer incidence is
notably high, investigating the prevalence and
impact of p53 mutations, especially codon 72
polymorphism, can provide valuable insights
into local risk factors and guide public health
strategies. Thus, the present study was
designed to examine the codon 72
polymorphism of the p53 gene in patients
diagnosed with esophageal cancer in Gorgan
city, located in Golestan Province.

Methods: A total of 32 individuals with early-
stage esophageal cancer and 32 healthy
volunteers were enrolled in this case-control
study. Ethical approval for the study was
obtained from the Ethics Committee of Ardabil
University of Medical Sciences, with the
ethical code ARUMS.REC.93.64. Patients
diagnosed with early-stage esophageal cancer
who visited in Sayyad Shirazi Hospital and
Deziani Clinic in Gorgan city over the period
of one year were recruited for this study.
Sampling was conducted following
comprehensive diagnostic and paraclinical
evaluations to confirm the presence of the
disease, and before any surgical intervention or
medical treatment. Healthy control subjects
were selected based on clinical evaluation by a
physician, confirming the absence of any
malignancy or underlying health conditions.
To ensure the consistency, both patient and
control groups were matched for age and sex.
After collection, the samples were transported
on dry ice to Ardabil University of Medical
Sciences for analysis. Serum P53 protein
concentrations were determined using a
standard ELISA kit. Genomic DNA was
isolated from whole blood samples to analyze
the codon 72 polymorphism of the p53 gene.
Extraction was performed using a commercial
DNA extraction kit (Cina Gene, Iran), and the
purified DNA was stored at —20°C until further
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processing. Polymerase chain reaction (PCR)
followed by PCR-restriction fragment length
polymorphism (PCR-RFLP) analysis was
conducted. Digestion with the BstUI restriction
enzyme and subsequent agarose  gel
electrophoresis revealed distinct banding
patterns: two bands at 110 bp and 149 bp
indicated the Pro/Pro genotype; three bands at
110 bp, 149 bp, and 259 bp corresponded to
the Arg/Pro genotype; and a single band at 259
bp signified the Arg/Arg genotype.

Results: Statistical comparison showed no
significant  differences in age or sex
distribution between the two groups. Analysis
of genotype frequencies revealed that the
Pro/Pro polymorphism was most common
among patients, whereas the Arg/Pro variant
predominated in the control group. Based on

our results, the Arg/Arg polymorphism was
observed at a notably lower frequency in both
the patient and control groups. Statistical
analysis using the t-test revealed no significant
difference in mean serum P53 protein levels
across the various polymorphisms between
patients and controls.

Conclusion: The findings of this study
indicated that the Pro/Pro genotype is the most
prevalent polymorphism among patients with
esophageal  squamous cell carcinoma.
Accordingly, it can be concluded that the
Pro/Pro variant may play an important role in
the pathogenesis of esophageal squamous cell
carcinoma. Further research into this
polymorphism may contribute to the
development of enhanced diagnostic tools and
targeted therapeutic approaches.
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