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Abstract 
 
Breast cancer is the most common type of cancer among women. In families afflicted with hereditary breast and 
ovarian cancer, genetic analysis provides opportunities to prevent recurrence of the disease. We established a 
diagnostical strategy for determining BRCA1 and BRCA2 (BRCA1/2) gene mutations which have been believed to 
be the most common cause of hereditary breast and ovarian cancer. Our diagnostical strategy consists of scanning for 
various mutations of BRCA1/2 genes using DNA sequencing for all of the exons and their flanking regions. When a 
vandal mutation presents in BRCA1/2 gene, the risk of developing breast and/or ovarian cancer will increase and the 
doctor, who referred sample to us, will be informed to decide on preventive strategies.  
Keywords: BRCA1, BRCA2, Mutation, Sequencing. 
 
Introduction 
 
Approximately 10% of breast cancer is considered hereditary (Rowell S, et al 1994). The two 
most common genes, which have already been identified among individuals with hereditary 
breast and ovarian cancer, are BRCA1/2 genes (Claus, E. B., et al 1996). The lifetime chances 
of developing breast or ovarian cancer for women who have BRCA1/2 mutations are 
substantially higher than the rates for the general population. Therefore, the presence of 
BRCA1/2 gene mutation in a given patient, which had family history of breast and ovarian 
cancer, was considered as an important risk factor (Claus, E. B., et al 1996., Easton DF, et al 
1993., Ford D, et al 1994).   
There are many genetic labs and research centre which present different services for molecular 
analysis of BRCA1/2 genes worldwide. The list of these centres is accessible at GeneTest 
website (Gene Tests. http://www.genetests.org/). In order to molecular analysis of BRCA1/2 
genes in country, we set up a strategy for DNA sequencing of BRCA1/2 genes. The results of 
our survey could be used by oncologists and operators to make more rigorous decision for 
treating family members who are at risk of hereditary breast and ovarian cancer (Burke, W., et 
al 1996). 
 
Material and methods  
 
The genomic DNA was extracted from peripheral blood leukocytes and fetal samples using 
standard methods (Sambrook J, et al 2001). The DNA sequencing was performed by Sanger 
method using ABI 3700 machine in both forward and reverse directions for all of the exons and 
their flanking regions in BRCA1/2 gene. The sequencing results were analyzed using Chromas 
(www.technelysium.com.au/chromas.html) and FASTA softwares (www.ebi.ac.uk.fasta3). 
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Results 
 
Our samples include Iranian women who had two (or more) first degree relatives afflicted with 
breast cancer. They were referred to us by oncologist or their responsible doctor for molecular 
analysis of BRCA1/2 genes. In order to set up a strategy for molecular analysis of BRCA1/2 
genes, we began to gather information about molecular methods for mutation detection of 
BRCA1 and BRCA2 gene from different sources. Finally, we attempted to perform DNA 
sequencing. 
  
Primers were designed in order to amplify different BRCA1/2 Exons and their flanking regions. 
These included more than 55 different amplicons (>110 designed primers). When PCRs were 
set up and the amplication performed successfully, PCR products were purified and sent for 
sequencing (FazaBiotech Ltd). The sequencing results which would be received three weeks 
later, needed to be aligned with normal sequence to find any mismatch which supposed to be in 
sequence of affected samples. Normal sequences were downloaded from NCBI 
(http://www.ncbi.nlm.nih.gov/). The alignment of sample sequences with normal sequences was 
performed using Chromas, Generunr and FASTA software. That was taken several days for 55 
sequencing results of each sample. The above procedures usually take about one month for each 
sample.   
 
If the observed mismatches are real, they would be compared with known gene profiles to 
reveal the codon and the position of each mutation precisely. Routinely 4 to 10 different 
mutations were observed. These were not included those bp changes which were nonspecific 
background of sequencing. Finally, sequencing results of each sample which contained date, 
sample name & code, mutation type & position and used softwares were reported on a 
datasheet. This information is used to make further decisions about the nature and effects of the 
mutation on the function of BRCA1/2 protein.  
 
Discussion 
 
For women with an inherited predisposition to breast or ovarian cancer, it is important to 
understand which factors may affect the risk of developing cancer. The BRCA1 and BRCA2 
genes are thought to act as “tumor suppressor” genes when they are function properly (Easton 
DF, et al 1993). Mutations in BRCA1/2 genes are thought to account for the majority of 
inherited breast and ovarian cancers. 
 
As the BRCA1 and BRCA2 genes are very large, there are many places within each gene where 
a mutation can occur. On the other hand, one of the main and drastic step to scan various 
mutation which might be affected a breast cancer susceptibility genes, is determining the 
mutation effect on the protein function. We should know whether the found mutation could be 
affected normal function of BRCA1/2 proteins or it’s just a polymorphism. Research is 
underway to identify and characterize mutations in BRCA1 and BRCA2 (BIC website, 
http://research.nhgri.nih.gov/bic/). This research will lead to more rapid and efficient means of 
genetic testing, an improved understanding of the cancer risks associated with these alterations, 
and more information about the function of these genes.   
 
Our strategy which is based on the gold standard for mutation detection (i.e. Direct sequencing 
both gene) will enable physicians to make the right decision for female relatives of cancer 
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patients who carry BRCA1/2 mutation to take precautionary measures. Our mutation detection, 
though expensive and time consuming is the most assuring technique which when gives + or – 
result can be useful for the family and their doctor to take proper action. 
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