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Introduction

	 Carcinoma of the breast is one of the most common 
malignancies that affects and is the leading cause of female 
death worldwide (Ferlay et al., 2008). Breast cancer, like 
other malignancies, is a genetic disease with multiple 
genetic events leading to the malignant phenotype. 
Epidemiological studies suggest several risk factors that 
include family history, genetic, environmental agents, 
fat diet, nulliparity, early age at menarche, late age at 
menopause (Zubo et al., 2009). It has been implicated 
in the pathogenesis of breast carcinoma, amongst which 
p53 tumor suppressor gene is one of the most commonly 
mutated gene. The p53 is a 20kb gene located on the short 
arm of chromosome 17 at 17p13. It contains 11 exons, 
first of which is non-coding and some 10kb away from 
the rest (Dhingra and Hortobagy, 1996). The p53 tumor 
suppressor gene is the most involved genetic factor for 
breast cancer (Mabrouk et al., 2003). 
	 It is now accepted that inactivation of p53 gene, as a 
result of mutation, is a key step in neoplastic transformation 
and progression (Shojaie and Tirgari, 2008). It is estimated 
that about 50% of all human cancers contain a mutation 
in the p53 gene (Gasco et al., 2002). However, it is not 
yet completely clear which of the many properties of p53 
are particularly important in oncogenesis. The wild type 
p53 protein was believed to be “guardian of the genome” 
(Gretarsdottit et al., 1996; Smardova et al., 2001). The p53 
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Abstract

	 Background: The high incidence and relatively good prognosis of breast cancer has made it the most prevalent 
cancer in the world today. A large number of distinct mutations and polymorphisms in the p53 gene have been 
reported worldwide, but there is no report regarding the role of this inherited susceptibility gene in breast cancer 
risk among the Bengalee Hindu Caste females of West Bengal, India. Aim of the Study: We investigated the 
distribution and the nature of p53 gene mutations and polymorphisms in exons 5-7 in a cohort of 110 Bengalee 
Hindu breast cancer patients and 127 age, sex and caste matched controls by direct sequencing. Results: We did 
not observe any mutations and polymorphisms in our studied individuals. Conclusion: We therefore conclude 
that mutations in exons 5-7 of p53 gene are rare causes of breast cancer among Bengalee Hindu caste females, 
and therefore of little help for genetic counseling and diagnostic purposes.  
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gene is mutated in 25-40% of the breast carcinoma cases. 
This suggests an etiological role of exogenous chemical 
carcinogenesis in sporadic breast carcinoma (Levine et 
al., 1991). Mutations in p53 are often but not always 
accompanied by allele loss at 17 p13. Studies have directly 
correlated p53 mutations with breast cancer prognosis and 
it has recently been demonstrated that p53 gene mutations 
(exons 4-10) are the single most predictive indicator for 
recurrence and death in breast cancer. Direct detection of 
p53 mutations has substantially greater prognostic value 
than immuno histochemical detection. 
	 In the present study, our aim was to detect mutations 
in exons 5, 6 and 7 of the p53 tumor suppressor gene in 
breast cancer patients of Bengali Hindu caste population 
by Polymerase Chain Reaction amplification of the Target 
DNA followed by direct sequencing and understand their 
possible role as a prognostic indicator. To the best of our 
knowledge, this is the first report on screening mutations 
of p53 gene among the Bengalee Hindu females of West 
Bengal.
 
Materials and Methods

Collection of samples
	 The subjects included in this study are 110 patients 
with histo pathologically confirmed Breast Carcinoma 
visiting the Cancer Centre Welfare Home and Research 
Institute, Kolkata, India, from April, 2010 to December, 
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2011. Clinical data and detailed family history of each 
patient were collected with the help of collaborating 
clinicians after clinical examinations. Ethical approval 
of the research project using human subjects was 
obtained from the Institutional Ethical Committee of 
Anthropological Survey of India, Ministry of Culture, 
Government of India. Patient samples were mainly 
collected from The Cancer Centre Welfare Home and 
Research Institute, Kolkata and National medical College 
and Hospital is the main referral centre for cases related 
to Breast Carcinoma. The demographic data (name, age, 
address, origin, occupation, family history, educational 
status, etc) were collected using schedule method. 
	 Another 127 controls were collected; those were age 
sex and ethnic group matched. Controls didn’t have any 
family history of breast cancer.

DNA Isolation
	 Approximately 5mL peripheral blood samples were 
collected in BD Vacutainer K2 EDTA (6 mL) with 
written and informed consent from patients with Breast 
Carcinoma, and from normal individuals as controls, 
without any history of breast carcinoma. Genomic 
DNA was prepared from fresh whole blood by using the 
conventional phenol-chloroform method (Sambrook and 
Russel, 2001). Genomic DNA was dissolved in TE (10mM 
Tris-HCl and 0.1mM EDTA, pH 8.0).

PCR Amplification
	 Polymerase chain reaction (PCR) was carried out 
to amplify exons and adjacent flanking region in a total 
volume of 10.0 µL containing 40-100 ng genomic DNA, 
0.4 mM of each primer, 0.2 mM of each dNTP, 0.5-
1.5 mM of MgCl2 (as appropriate), and 0.2 unit of Taq 
polymerase (Invitrogen, Carlsbad, CA) in a Thermocycler 
(GeneAmp-9700; PE Applied Biosystems, Foster City, 
CA). Annealing temperature is calculated based on Tm 
of the primer pairs. The p53 exons (5-7) were amplified 
using the designed primers (Table 1). PCR amplified DNA 
fragments were analyzed on 2% agarose gel and then 
visualized by ethidium bromide staining.
 
Mutation and Polymorphism Detection
	 The PCR products free of contaminating bands due 
to non specific amplification were directly sequenced 
in forward and reverse direction in DNA Analyzer 
3730 (Applied Biosystems, USA). Nucleotide changes 
were detected by comparing sequence obtained in 
chromatogram with the normal p53 gene sequence using 
pair-wise BLAST (Tatusova et al., 1999) and SeqScape 
software v2.5

Results 

	 A total of 237 study subjects were included in the 
present study. The p53 mutations were screened for 110 
patients and 127 controls. 
	 The p53 mutations were screened for a total of 
110 patients with histopathologically confirmed breast 
carcinoma (mean±SD, age at diagnosis in years, 52±10.9; 
age range in years, 27-76) and 127 controls having no 

Table 1. Primer List for p53 Gene, Exons 5-7
Exon	 Length	 Sequence

5	 248	 F: AACTCTGTCTCCTTCCTCTT
		  R: AACCAGCCCTGTCGTCTCTC
6	 181	 F: GCCTCTGATTCCTCACTGAT
		  R: TTAACCCCTCCTCCCAGAGA
7	 238	 F: AGGTCTCCCCAAGGCGCACT
		  R: CAGGGTGGCAAGTGGCTCCT

family history of cancer (Table 2). The age distribution 
of the patients and controls were similar. The patients 
and controls were classified into five caste groups namely 
Brahmin, Kayastha, Baidya, Baishya and Scheduled 
Castes (Figure 1). Most of the patients underwent 
chemotherapy and had a family history of breast cancer 
(66.7%).
	 All of them received treatment from the referral 
centres and the clinical data were collected with the help 
of collaborating clinicians. Socio-demographic data like 
age, occupation, marital status, nationality, origin, diet, 
etc., were collected using pre-tested schedule method. 
Genetic analysis of the exons (5-7) of the p53 gene 
revealed none of the commonly reported mutations in 237 
subjects studied.
 
Discussion

The association between p53 gene mutations 
and breast carcinoma has been attempted by several 
studies, however, the issue is still controversial. The 
high incidences of breast cancer have prompted many 
researchers to understand its risk factors at the genomic 
level. We did not observe any mutations, after screening a 
cohort of 110 patients and 127 unrelated matched controls 
from the Bengalee Hindu caste females of West Bengal for 
the presence of common p53 mutations in exons 5, 6 and 7.

Our study has some limitations. The studied cohort 
is relatively small. Although the common mutations are 
absent in our study, their contribution to breast carcinoma 
cannot be completely excluded, as p53 is a large gene 
and mutations, other rearrangements, or upstream region 

Table 2. Distribution of Age in the Studied Sample 
Population
	 N (Total Number)	 Mean±SD (in years)	 Range (in years)

Patients 	 110	 54.0370±10.38324	 30-78 
Controls	 127	 53.9685±8.55323	 32-72

Figure 1. Distribution of Patients and Controls 
According to the Castes.
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polymorphisms may exist in this population. Thus, 
mutation screening of the entire coding region including 
11 exons of p53 is important to determine the contribution 
of this gene to breast cancer among the Bengalee Hindu 
caste females. Based on our results, routine testing for 
these mutations from diagnostic purpose and genetic 
counseling may not be cost effective, at least in the studied 
population.

Although, p53 mutations are reported at various 
frequencies in different populations, this study indicates 
that these mutations do not significantly contribute to 
Breast Cancer among the cases cutting across all the 
castes taken in our consideration; thereby, they are of 
little relevance for their pathogenic role in this disease 
inheritance and cannot be recommended for the diagnostic 
screening.
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