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Introduction

TP53 is a tumour suppressor gene with 11 exons on 
chromosome 17p13.TP53 gene encodes p53 protein, which 
is comprised of 393 amino acids and acts as transcription 
factor, having an essential role in genome integrity and a 
well established role in preventing tumorigenesis (Zhou 
et al., 2012). Somatic mutations of TP53 that result in 
malfunction or absence of p53 pathway arise from lesions 
during carcinogenesis. The loss of correct function of p53 
is associated with many types of cancer: Sporadic cancers, 
correlated with mutations in somatic cells (Vijayaraman 
et al., 2012).

 The mutations terminated in tumorigenesis are single 
base substitutions that result in amino acid substitutions 
in the DNA-binding domain of p53 (Whibley et al., 
2009). The most repetitive genetic occurrences between 
the tumour suppressors is in p53 that effect the cell cycle 
regulation in the G1/S checkpoint for DNA repair (Sharma 
et al., 2014).

P53 induces many cellular stress pathways, such as 
hypoxia, DNA damage, telomere shortening and oncogene 
activation (Zhou et al., 2012). Mutations in the p53 gene 
impairing its function are detected in breast cancer and 
associated with clinical phenotypes (Alawadi et al., 2011). 
Polymorphisms in this gene occur in both coding and non-
coding sequences, however, 90% of the polymorphisms 
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Abstract

 TP53 is assumed to be a very important tumour suppressor gene, as illustrated by recent reports that have 
shown effects of its polymorphisms on breast cancer risk. Arg72Pro and PIN3(16bp duplication) polymorphisms 
are proposed to have an effective role in structural changes of p53 and have therefore attracted interest as a risk 
factor for breast cancer in different populations. The aim of this study was to examine and determine whether 
p53 codon 72 and PIN3 Ins16 bp may be associated with an increased risk for breast cancer in female patients 
from the northwest of Iran. Genotyping was performed by PCR-RFLP (polymerase chain reaction-restriction 
fragment length polymorphism) method for a total of 100 women with breast cancer and 100 healthy women 
without any background of cancer, focusing on the TP53 Arg72Pro-16Del/Ins haplotypes and the combined 
genotypes. The results in this study established no statistical significant distinctions between the genotypes and 
allele frequency were found for Arg72Pro and PIN3 Ins 16 bp polymorphisms between patients and controls. 
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occurred in the noncoding sequences (Whibley et al., 
2009). Typically, TP53 exons 5-9 consists of the zinc-
finger domain and transactivating domain that are 
mutational hotspots. Missense substitutions in the TP53 
mutation are non random along the molecules, particularly 
the central DNA-binding-domain and therefore the affect 
of TP53 transcriptional activity to various degrees.

Wild type p53 protein has a short life span but the 
mutant forms have a longer half-life and exhibit wild 
type behaviour, resulting in the accumulation and 
overexpression of mutant p53 protein, illustrated by 
immunohistochemistry assays of abnormalities in the 
neoplasm (Bellini et al., 2012). One of the polymorphic 
variations of TP53 that may directly raise the individuals 
susceptibility to breast cancer is on codon 72 in exon 4 in 
a proline-rich region that is necessary at the protein level 
function for apoptosis (Hu et al., 2010). Polymorphism in 
codon 72, which is carried by 20±40% of the population, 
changes an arginine to proline substitution (Sjalander et 
al., 1996; Samson et al., 2007). Polymorphisms in codon 
72 (CCC or CGC) TP53 gene were found the in different 
cancers like colorectal cancer, lung cancer, bladder cancer 
and Breast cancer (Hu et al., 2010). In addition to the 
numerous coding region mutations, the p53 gene also 
contains various polymorphisms and intronic mutations 
Polymorphisms, such as a 16bp insertion (Ins) in intron 
3 localized at nucleotide 11951 (PIN3 Ins 16bp (Hrstka 
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et al., 2009). In the non-coding region of TP53, affect 
expression levels of p53 and its function (Guleria., 2012).  

The role of 16bp polymorphisms in breast cancer 
is controversial. The involvement of the intronic PIN3 
Ins 16bp variant in breast carcinogenesis is not well 
defined and there is therefore little data for specific 
human population available. Some studies have reported 
that PIN3 Ins 16bp polymorphism is associated with an 
increased risk for breast cancer (Alawadi et al., 2011).

Materials and Methods

The mean age of the selected participants was 45 years, 
patients of the Nejat Hospital, Tabriz, Iran. Peripheral 
blood samples were collected from 100 women diagnosed 
with sporadic breast cancer.Additionally, blood samples 
were also collected from 100 healthy cancer-free females. 
The samples were collected in vacutianer tubes containing 
EDTA anticoagulant and the samples were stored at 
4°C until analysis. The blood samples were drawn and 
collected upon completion of the written informed 
consents and signed by the patient. A DNA sample was 
extracted from 2 cc of blood, the salting out method was 
utilized for this purpose. 

PCR amplification of exon 4 (codon72)
The size of the PCR amplified with a forward primer 

5́-CTGGTAAGGACAAGGGTTGG-3΄ and reverse 
primer 5́-ACTGACCGTGCAAGTCACAG-3́ in 25 
μlreaction volume containing, 1.25 μl of each primer ,0.5 
μl of dNTPs, 1 μl of MgCl2, 2.5 μl of a standard PCR 

buffer, 0.4μl of Taq polymerase and 3 μl of DNA template. 
Science Protocol was Touchdown PCR Thermal cycling 
conditions were the following: 95°C for 2 min, 95°C for 
30 s, 63.3°C decrease 0.5°C per cycle, 30 sec,72°C for 
40 s, followed by 14 step cycles of extension, 95°C for 
30 s, 56°C for 30 s, 72°C for 40 s, repeated in 19 cycles 
at 72°C for 5 min. RFLP (Restriction fragment length 
polymorphism) was performed with 0.1 μl of BstU1 at 
37°C for 24 h.The digestion products were then resolved 
on a 8% polyacrylamid gel. A single 396 bp bond for 
mutant homozygote’s (C/C), 165 bp, 231 bp, 396 bp bonds 
was produced from heterozygotes (G/C) and 165 bp, 231 
bp bonds from homozygote’s (G/G).

PCR Amplification of Intron3 16 bp duplication
The intron 3 16bp duplication was amplified with 

forward primer 5΄-TGGGACTGACTTTCTGCTCTT-3΄ 
and reverse primer 5΄-TCAAATCATCCATTGCTTGG-3΄ 
.PCR products was 180 bp or 196 bp. PCR products were 
resolved on a 8% polyacrylamide gel and then both bonds 
were detected in the stained with AgNO3 1% and NaOH 
37.5%. DNA from wild-type allele showed a 180 bp (no 
duplication) and allele with duplication demonstrated at 
196 bp(16- bp duplication).

Results 

Polymorphisms R72P in TP53 gene were analyzed 
for a total of 100 sporadic breast cancer patients and 100 
women cancer-free. The age ranged from 20 to 70 years 
of age, in group- cases and control-groups. According to 

Table 1. Allele and Genotype Frequencies of P53 Polymorphisms in Breast Cancer Patients and Healthy Women
Polymorphisms  Cases n (%) Controls n (%) OR(95%CI) P-Value Codon 72 Arg/Pro

Genotypes
Codon 72 Arg/Pro
Arg/Arg 31(31) 31(31) Ref Ref
Genotypes 
 Arg/Pro 48(48)   57(57) 1.18 (0.63-2.22) 0.63
 Arg/Arg 31(31) 31(31) Ref Ref
 Pro/Pro 21(21) 12(12) 0.5 7(0.24-1.35) 0.27
 Arg/Pro 48(48) 57(57) 1.18 (0.63-2.22) 0.63
Alleles
 Pro/Pro 21(21) 12(12) 0.57 (0.24-1.35) 0.27
 Arg 110(55) 119(59.5) Ref Ref
 Alleles Pro 90(45) 81(40.5) 0.83 (0.56-1.23) 0.36
 Arg 110(55) 119(59.5) Ref Ref
 Pro 90(45) 81(40.5) 0.83 (0.56-1.23) 0.36
Intron3 Ins 16 bp 
Genotypes 
Intron3 Ins 16 bp
 A1A1 53(53) 60(60) Ref Ref
Genotypes
 A1A2 38(38) 37(37) 0.68 (0.47-1.54) 0.65
 A1A1 53(53) 60(60) Ref Ref
 A2A2 9(9) 3(3) 0.29 (0.07-1.14) 0.07
 A1A2 38(38) 37(37) 0.68 (0.47-1.54) 0.65
Alleles  
 A2A2 9(9) 3(3) 0.29 (0.07-1.14) 0.07
 A1 144(72) 157(78.5) Ref Ref
 Alleles A2 56(28) 43(21.5) 0.74 (0.44-1.11) 0.13
 A1 144(72) 157(78.5) Ref Ref
 A2 56(28) 43(21.5) 0.74 (0.44-1.11) 0.13
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the SPSS16 test no significant differences between the 
allele frequencies were noted for R72P polymorphism in 
the sporadic breast cancer patients and the control-group 
analyzed in this study. The proportion of RR, PP and RP 
genotypes in these patients were found to be 31%, 21% 
and 48%, respectively, as compared to 31%, 12% and 57% 
in the control-group. The frequencies of mutant allele in 
the sporadic breast cancer patients was 45% and in the 
control-group 40%, no statistically significant associations 
were noted in the presence of the p53 Pro allele and the 
increased risk of breast cancer (p<0.19) (Table 1). The 
frequencies of TP53 PIN3 Ins 16bp variant genotypes 
A1A1(180 bp in individuals homozygous for wild- type 
allele), A1A2 (180 bp and 196 bp in heterozygotes) and 
A2A2 (196 bp individuals for homozygous mutant) in 
the sporadic breast cancer patients were found to be 53%, 
38 % and 9% respectively, as compared to 60%, 37% 
and 3% in the control-groups. No significant differences 
were observed in the genotypes and alleles frequency 
in the breast cancer patients versus the healthy control-
groups (p<0.17). The frequencies of A2A2 genotype were 
common in the breast cancer patients than in the control-
groups (9% vs. 3%). The statistical analysis of the two 
polymorphisms demonstrated no differences of genotypes 
and alleles frequency in the breast cancer patients versus 
the healthy women (Table 2).

Discussion

A number of studies revealed high risk of breast 
cancer development due to 16 bp duplication in intron3, 
while others studies failed to demonstrate any association 
between the duplication and cancer, and the differentiation 
in the results are in all probability, due to the ethical factors 
(Berrada et al., 2013). A number of studies indicated that 
women with these polymorphisms have an increased risk 
for developing breast cancer (Costa et al., 2007; Bellini et 
al., 2012). However, others studies, found no association 
between the R72P and intron 3 (+16 bp) duplication and 

the risk of breast cancer (Siddique et al., 2005; Hrstka et 
al., 2009; Alawadi et al., 2011). The investigative purpose 
and primary findings in this study was to evaluate R72P of 
TP53 and PIN3 Ins 16 bp polymorphisms in women with 
sporadic breast cancer versus the healthy women and the 
possible link between these polymorphisms and risk of 
developing breast cancer in this population (Alawadi et al., 
2011).The TP53 Arg allele was preferentially expressed 
in most heterozygote breast cancer patients, suggesting 
that TP53 Arg expression correlates with breast cancer 
development.Various studies have demonstrated that 
healthy Asian heterozygous individuals (Tp53 Arg/Pro) 
tend to preferentially express the Tp53 Arg allele at the 
RNA level (Siddique et al., 2005). Reports from earlier 
studies suggest that the Tp53 Arg were associated with 
cancer predisposition (Sjalander et al., 1996; Ainsley 
Weston and James H. Godbold 1997; Papadakis et al., 
2000; Bergamaschi et al., 2003) and further implied that 
even if the Tp53 Arg form might be capable of inducing 
and enhancing the formation of apoptosis, that this may not 
be sufficient in preventing the formation of cancer. This 
study selected a total of 100 patients for participation in 
this research, the frequency of R allele in the breast cancer 
patients were 55% and P allele was 45% and 59.5% of R 
allele and 40.5% for P allele in the healthy control-groups. 
The involvement of intron 3 polymorphism and risk of 
breast cancer is controversial (Wang-Gohrke et al., 1998; 
Costa et al., 2007). These results demonstrated that women 
with A2A2 genotype have an increased risk for developing 
breast cancer. However, other studies have expressed no 
correlations between the intron3 genotypes and the risk of 
breast cancer (Oliveira., 2005; Costa et al., 2007; Bellini 
et al., 2012). In this research no association between the 
intron 3 (+16 bp) polymorphism and the risk of developing 
breast cancer were noted. In TP53 PIN3 polymorphism, 
the findings of this study demonstrated no correlation of 
A2A2 genotype with sporadic breast cancer. Moreover, 
in this study, the frequency of A1allele was 72% and A2 
was 28% in the breast cancer patients and frequency of 

Table 2. Genotype Frequencies between R72P, PIN3 Ins16bp Polymorphisms

Genotypes Frequency (%) Breast cancer risk
RR A1A1 24(24%) 22(22%) Ref Ref
Patients Controls OR(95%CI) P-value 

RR A1A2 5(5%) 6(6%) 1.3(0.35-4.9) 0.68
RR A2A2 0(0%) 2(2%) -
RR A1A1 24(24%) 22(22%) Ref Ref
RP A1A1 22(22%) 35(35%) 1.73(0.79-3.81) 0.16
RR A1A2 5(5%) 6(6%) 1.3(0.35-4.9)0.68 
RP A1A2 21(21%) 22(22%) 1.14(0.49-2.62) 0.75
RR A2A2 0(0%) 2(2%) - -
RP A2A2 4(4%) 1(1%) 0.27(0.02-2.63) 0.23
RP A1A1 22(22%) 35(35%) 1.73(0.79-3.81) 0.16
PP A1A1 6(6%) 2(2%) 0.36(0.06-1.99) 0.23
RP A1A2 21(21%) 22(22%) 1.14(0.49-2.62) 0.75
PP A1A2 10(10%) 6(6%) 0.65(0.2-2.1) 0.47
RP A2A2 4(4%) 1(1%) 0.27(0.02-2.63) 0.23
PP A2A2 4(4%) 0(0%) 0.85(0.73-0.99) 0.065
PP A1A1 6(6%) 2(2%) 0.36(0.06-1.99) 0.23
PP A1A2 10(10%) 6(6%) 0.65(0.2-2.1) 0.47
PP A2A2 4(4%) 0(0%) 0.85(0.73-0.99) 0.065
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these allele in the healthy control-groups were 78.5% and 
21.5% no significant differences were noted, in the breast 
cancer patients versus the healthy women .We analyzed the 
combined R72P PIN3 Ins 16 bp polymorphisms in TP53 
gene and their association with an increased risk of breast 
cancer. This investigation did not find any association 
between these Single-nucleotide polymorphism (SNPs) 
and breast cancer risk in the affected patients versus the 
control-groups. 

In summation, based on the research and data 
represented by this study, for TP53 Arg72Pro and 16 bp 
duplication polymorphisms risk of breast cancer the results 
demonstrated that the intron3 (+16 bp) and exon 4 (Arg) 
pairwise haplotypes were not associated with a higher 
risk of breast cancer in northwest female population.
however,this initial project limited as the group sizes were 
small in number.
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