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ABSTRACT

INTRODUCTION

Breast cancer usually results from an accumulation of many mutations thus the incidence increases with age. At the DNA level, a cancerous cell is
usually characterized by at least one active oncogene and the mutation of several tumor-suppressor genes. Breast cancer results from a series of
dysregulated mechanisms involving the gain-of-function of oncogenes (OCGs) and the loss-of-function of tumour suppressor genes (TSGs) including
BRCA1, BRCA2, P53, PTEN, STK11, CHEK2, ATM, BRIP1, and PALB2. Abnormal repression of tumour suppressor gene (BRCA1) results in
deregulation of the cell cycle or fail to repair DNA damage mainly through the modification in the protein products types and quantities thereby
leading to the mutations in other genes and thus developing the transformed phenotypes of the breast cancer cells.

Results

Materials and Methods

AIMS

—

Aims: to investigate the potential use of founder mutations occurring to exons 2 and 20 of BRCA1 gene as genetic biomarkers in 
the diagnosis of BC.
Tools: Bioinformatics online tools and software for mutation analysis and validation including webcutter, primer3, and In silico 
PCR.
The results: Forward and reverse primers were successfully designed to detect 187delAG and 5385insC mutations occurring to 
exons 2 and 20, respectively in BRCA1. In silico PCR has validated the success of the designed primers. Analyzing exons 2 and 20 
of the BRCA1 gene revealed that the reference sequence has 18 different restriction sites for a wide range of restriction enzymes 
such as Alw21I, ApaLI, BstXI and others. The restriction sites can be used in the detection of mutant BRCA1. 
CONCLUSION 
BRCA1 single nucleotide polymorphisms in exons 2 and 20 could be useful biomarkers of BC.

Table 1. Workflow of the project.

The BRCA1 gene (gene ID: 1956) is located on the short arm of chromosome 7 with the cytogenetic location (7p11.2) as indicated by the arrow on
figure 1. The size of the BRCA1 gene is 189,060 bp comprising 31 exons (table 2). The exact molecular location of the BRCA1 gene is between the
base pairs 55,019,021 to 55,208,080 (Homo sapiens Annotation Release 109, GRCh38.p12).

The objective of the current research is to evaluate the usage of exon 2 and 20 somatic and inherited mutations 187delAG and 5385insC of BRCA1 as
biomarkers in the diagnosis and prognosis of Breast cancer.

Fig. 1. Cytogenetic location of the BRCA1 gene as indicated by the arrow. 

Complementary DNA sequence of BRCA1 and mutation analysis..
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1. NCBI

provide information about the intron / exon structure, the coding sequences, and references. 

1. OMIM

provide all the allelic variants of the BRCA1/2 genes and the corresponding disorders.

1. Ensembl

Ensembl data base will be used to determine the domains of the gene in a graphical view.

1. PDB

The protein data bank (PDB) was used to download the amino acid sequence coded by the BRCA1/2 gene.

1. RasMol (RasWin)

The RasMol (RasWin) program will be used to view the protein sequence in 3D.

1. COSMO

This tool was used to obtain the complementary DNA sequence (cDNA) that contains the exon sequences only and to 
obtain the amino acid sequence coded by the BRCA1/2 gene as well as to determine the position of the mutations in the 

BRCA1/2 gene.

1. Webcutter

Webcutter was used to generate the restriction sites and to construct the restriction map.

1. Prime3

Primer3 was used to generate the primers for the given DNA sequences.

1. In silico PCR

In silico PCR was used to validate and confirm the success of the designed primers.
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