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Abstract

Introduction: For a long time, various theories were expressed about the genetic nature of
breast cancer, and with the advancement of medical genetics, more attention was paid to
these hypotheses, and now we know that BRCAI and BRCA2 gene mutations in germ cells
cause the risk of infection. They become breastand ovarian cancer. BRCAI and BRCA2
genes are responsible for 20-25% of breast cancer cases, which is why we consider it
hereditary. Most of the mutations in BRCAI and BRCA2 genes cause premature loss of
proteins. The present study was conducted with the aim of investigating the role of BRCA1/2

gene mutations in breast cancer in Khuzestan province with the center of Dezful city.

Method: In this review study, information related to the role of BRCAL/2 genes in breast
cancer through patients referred to Raha Cancer Center, as well as collecting documented
information from colleagues in the north of Khuzestan province, Iran, as well as searching
Pub databases. Med,Medline, Science Iranian Database and related websites available in
Iran were searched. The time period in the selection of articles was from 2015 to 2022 for 7
years. Among the collected information, several articles were cited. BRCA1 and BRCA2

genes and their importance in breast cancer became the focus of researchers' attention.

Findings: This review study shows the identification of gene mutations of BRCA1 and
BRCA2 carriers in the south of Iran, especially Dezful city, and the necessity of screening
for families with There is breast cancer and also the expansion of this study to investigate

the mutations of these two genes in the clinical programs of the country is predicted.

Conclusion: In the south of Iran, like other studies in Iran and the world; BRCAL/2 genes
have a great importance and influence in the occurrence and development of breast cancer
and these genes can be consideredas molecular indicators in the early diagnosis of breast

cancer.
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Introduction

Breast cancer is one of the most common cancers it is women. The probability of getting this cancer during
life it is 10% for women. This cancer in developing countries found about 10% of all cancers and 23% of

cancers constitutes women (1).

More than 15% of healthy women at least one person with breast cancer in relatives have first degree and
experimental data show that the risk of breast cancer in these women is double (2).This cancer is the

second most deadly cancer among women is after lung cancer (3).

Today, many efforts are made to increase the incidence rate mortality in breast cancer through methods
reduce early detection. If detected in time, this cancer can be prevented by preventive methods prevents
breast cancer to a large extent. Although proper screening can prevent the development of cancer stop,
but usually in advanced types of cancer, treatment is consequential. In general, cancer is the result a
combination of different factors including: hereditary mutations and it is an environmental factor, the main

cause of cancer. The defect is in the genes and mostly isolated it occurs spontaneously in somatic cells
(4).

The highest prevalence of breast cancer in the countries western and developing countries in the 50-60

age group year, while the highest incidence of Breast cancer in Iran at the age of 40-50 y/o group.

Different methods for detecting hereditary mutations identified, analysis of mutations in the sequence
BRCA1 and BRCAZ2 genes by chain reaction polymerase and direct sequencing were able to detect

hundreds of mutations points, deletions and additions of nucleotides in this show genes.

Annealing-dependent probe amplification method multiple (MLPA = Multiplex Ligation-Probe
Amplification dependent) and quantitative multiple potential method PCR of short fluorescent fragments
(QMPSF= Quantitative Multiplex PCR of Short Fluorescent fragments) also were developed to identify
gene rearrangements. Including other methods of identifying genetic mutations through methylation, it is
possible from LOH (8-10).

Recent advances in molecular genetics and agents breast cancer diagnosis, in better understanding of

biology it helps to change and transform healthy tissue into cancerous tissue.

The present review study aims to introduce mutation- BRCAL/2 genes and its importance in the risk of
contracting breast cancer was done.
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Method

First, search in Pub Med databases, Scopus, Medline, Web of Science, Science Iranian Database and
websites it was related to the topic under study. Words the main keys were identified, including: BRCA
mutation, BRCAL, BRCAZ2, breast cancer and they were Iran. Also, the time frame in the selection of

articles from the year was 2015 to 2022 for 7 years.

In the first stage, articles were selected from the studies of candidate genes, studies genome-Wide

associations and Meta-Analysis were achieved these articles provide information about

BRCA1/2 mutations, their frequency and importance in breast cancer as suppressor genes they had

identified a tumor.

After the title and abstract articles were reviewed, articles were screened they took that in terms of
indicators such as geographical area, lifestyle and personality; They were close to the south of Iran, and
in the next stages, it was valuable for us to study that in terms of the number of samples control group,
suitable study design is specified they were. Finally, 32 articles as qualified articles which had a high

degree of connection with the subject, selection and the review were based on them.

Findings:
BRCA genes

BRCA1 and BRCA2 as the most susceptible genes breast cancer is known and several they have a cellular
function that includes a vital role in DNA repair is homologous (11). Proteins BRCA1 and BRCA2 play
a vital role in DNA repair there are two broken strands that this process by the process of homologous
recombination is repaired (12). Therefore, hereditary mutation in any of these genes along with lack of
heterorigosity, cells to instability chromosome and greatly increase the probability to change and

predisposes to the development of cancer (13).

Carriers of BRCA1 and BRCA2 gene mutations, 10-20 times more likely to get breast cancer (14, 15)
because of the ability to repair DNA damaged, they have through the double-stranded DNA repair process
broken, BRCAL and BRCAZ2 genes to they belong to the tumor suppressor gene family.

The performance of these genes in normal cells, providing stability and stability DNA and help prevent

uncontrolled growth it is cellular (16).
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Published data of percentage BRCAL and BRCA2 mutations to develop Breast cancer up to the age of

70 years old (except for women Ashkenazi or other ethnic groups with a high percentage of probability
estimate - for breast cancer) in range 35-84% (17,18).

Multiple cases of breast cancer, risk of cancer breast in relation to BRCA1 mutation 52% and BRCA2 is
32%. In families with Hx of ovarian cancer, risk of ovarian cancer in relation 84% BRCA1 mutations and
14% BRCAZ2 mutations (19).

Evidence of a strong association between Fanconi anemia (FA) and the BRCA pathway (20).

BRCAL gene

BRCAZ1 gene (MIM#113705) as the first the most influential gene causing breast cancer was identified in
1994 it was the risk of breast cancer and also the risk it increases the incidence of ovarian cancer (21).
This Gene on chromosome 11921 it is located in genomic DNA and has 22 exons coding and 2 non-coding

exons and a protein with it produces 1103 amino acids (21).

The second finger Ring at the end of NH2 of BRCAL protein identification (46-20 amino acids). Exon 11
of this gene is intermediate domains with RAD51 (22), RAD50 and it includes FANCA (24, 23).

More than 500 different types of mutations have been identified in this gene which includes are single
nucleotide substitutions (SNPs), mutation in germ cells, deletion and insertion. Emergence of BRCA1

gene is under complex regulation. The transcription of this gene is under the control of two promoters

Produce B and a, which are two distinct transcripts (25).

BRCAZ2 gene
BRCA2 gene as the second most influential gene locus chromosome 13912 it is from genomic DNA.

This gene has 21 exons is that a protein encodes 3411 amino acids. More than 300 type of mutations in
the BRCA2 gene it has been identified that most of these mutations are of the type the end codons are
(26). The second C-terminal it is a conserved region in BRCA2 protein and with ssDNA and DSS1 are

bound for recombination homologue is required (27).
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Number of mutations in BRCA

BRCA1 and BRCA2 mutations are mostly mutations in germ line cells, somatic mutations and promoter
methylation (28).

Majority of coding regions and splice regions these genes are routinely screened for mutations have
became. However, there were several groups of this Genomic deletions and rearrangements have been
identified which are inside the genes that have been used by the method based on PCR have not been
identified (29).

Frequency of BRCA mutations

BIC reports show that the most common mutation- the identified BRCA1 genes include 185delAG
(5.10%) 5382 insC 1.1% and a nonsense mutation is of the type of codon change (1.1% C61G) (30).

BRCA1/BRCAZ ratio

In most of the reported studies, the frequency of mutations BRCAL is more frequent than BRCA2
mutations on the contrary, in the study of Nelson, (31,32,14) Musk (2012) showed that the mutation in
the gene BRCAZ is more than BRCA1 mutations( 33).

Effectors mutations and transporter distribution

Although hundreds of rare damaging mutations of the BRCA1 gene are presented, but the prevalence and
phenotype of in BRCA mutations (40). Countries and races are different major differences in the frequency
of specific mutations in populations there are different (41). This means that (Within specific populations,
some specific mutations they are common and specific to certain geographical areas are (effective
mutations). For example, in Iran 185delAG and 5382insC mutations in contrast they are extremely rare
worldwide (42).

However, in Ashkenazi Jewish population, three effective mutations 187delAG and 5382insC of BRCA1
and 6174delT of BRCA2 have been well identified and these are estimated to be 2% of the population
(43, 44). These three mutations include 98 to 99% of all mutations detected in this population (45).
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The risk of breast cancer with gene mutations BRCA for women

Probability of breast cancer in women who are carriers BRCA1 and BRCA2 gene mutations are is high
.In the presence of a pathogenic BRCA1 mutation, cumulative risk of breast cancer is 60-85% and ovarian
cancer risk is 40-60%. Carrier women BRCA2 mutation had 50-50% risk of breast cancer and 30% risk

of ovarian cancer (55-56).

The risk of breast cancer with gene mutations BRCA for Men

BRCA gene mutations are autosomal dominant (AD) inherit both male and female offspring of mutation

genes they inherit the trait from their parents with equal chances.
Consequently, men may be carriers of the mutation.Breast cancer in men are a rare disease.

At families with high risk of cancer breast/ovary, BRCAL gene mutations and BRCA2 is estimated to be

with 16% and 76% of male breast cancer is related (19).

Suffering from breast, pancreas, stomach and blood cancers in men who are BRCA mutation carriers,
above the report has been the risk of prostate and pancreatic cancer Especially in BRCA2 mutation carrier

men and age increases less than 05 years (51).

Some gene studies related to BRCAL/2 in Iran

Nematzadeh et al. (2014) a search based on articles published until January 2014 did that In Medline Pub
Med, Science Iranian Database, Google and websites were present and associated with BRCA1/2 gene

mutations they were from Iranian families (71).

Koshiar et al. (2013) effective gene mutations 185delAG and 5382insC of BRCAL in 31 female patients
with breast cancer and 21 healthy women at risk above and their results showed that both gene mutations

are present in both groups of women (42).

Hereditary breast cancer screening

Screening for breast cancer in BRCAL carriers BRCAZ2 including annual review of resonance imaging it
is magnetic (MRI). The sensitivity of MRI shows Given that it is more than mammaography.
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MRI screening must be done annually from the age of 25 -65 year should be done. Mammography is a
low-cost alternative. But in cohort studies of BRCA carriers, People who were only screened by
mammography, Cancer rates have been shown to be unexpectedly higher. When the annual MRI done the

accuracy of mammography-based diagnoses increases (77).

Prevention of hereditary breast cancer

Prevention strategy in the short-term interval period which provides protection in the long term, ideal will
be. Preventive strategies can be divided into two Division divided. A section is about people who
Providing temporary protection and the other part is related to people which offers lifetime protection
(78). Breast conserving surgery, the treatment of choice for stages | and Il breast cancer in the world.
Mastectomy Prophylactic almost complete protection against cancer the breast provides that in this way a

large part of breast tissue or all breast tissue is removed from the body (79).

Discussion

Breast cancer is one of the most expensive because of its high prevalence diseases and social injuries and
economic issues it is very important for our society. On the other hand as mothers, women are one of the
pillars of the family in the society, and this disease affects people at the age of maximum personal and
social activity. That if not diagnosed and treated on time, without exception, it will lead the affected person
to death.

From since Iran is located in the middle part of Asia and Breast cancer is the fifth major cause among
Iranian women death and as the first cancer among cancers the diagnosis is known, the importance of
identifying affected people in the early stages is that in how to diagnose breast cancer in the early stages
and how to do it proper treatment, the life expectancy of more than 10% of the higher sufferers will go
early detection of breast cancer can reduce economic costs, and early detection of breast cancer is more
likely there is treatment and increasing the life span of the affected person(85). Also, in order to diagnose
and predict people with breast cancer using genetic markers an important step can be taken. About a
decade since the discovery of the BRCAL/2 genes goes on. BRCA1/2 genes are tumor suppressor genes
and mutations of these genes can lead to familial breast cancer. Many studies have shown that BRCA1
genes and BRCAZ can be used as a reference to identify and screen cancer patients from healthy people

even in the early stages. These genes are one of the first genes that cause breast cancer. High frequency
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of gene mutations BRCAL and BRCA2 show that when the gene product is defective, it causes it to lose

its function and breast cancer appears.

In normal cells, BRCA1 and BRCAZ2 genes they help to prevent cancer and their role by making proteins
that cells do protect them from growing uncontrollably. Now if there is a mutation in these genes, they
cause breast cancer, and if a copy of these genes is inherited from the parents, the risk of breast cancer in
a person is high. Many screening studies have shown that the rate of BRCA1 mutations is around 45%
and this mutation rate in families with breast cancer ranges from 1 to 35% (86). Cells lacking BRCAL1 and
BRCAZ2 are unable to repair DNA strands broken by the recombination process they are not homologous
and therefore the repair process is carried out through error-prone paths such as the non-homologous
junction terminal. These cells may undergo mutation During the DNA strand repair, they often suffer from
rearrangements Cumulative chromosomal rearrangements during cell division become (11). The studies
conducted so far in Iran on BRCA Although it has been used to determine the range of BRCA mutations
in Iranian patients with breast cancer It is helpful, but with limitations such as not providing appropriate
prevention strategies, screening and counseling strategies based on mutation data. They have faced each
other. Therefore, more studies should be done larger experimental groups to determine the extent BRCA
mutation and determination of founder mutations in Iranian population, because the effect of many BRCA
mutations on the protein is still unknown It is difficult to predict its consequences on breast and ovarian

cancer.

Therefore, it is suggested that a large number People undergoing genetic testing for BRCA mutations be
placed to the results of these people; Report mutations that have clinical significance and lead to providing
solutions in risk assessment, counseling and care be preventive also in the discussion of reduction strategy
Breast Cancer risk in women at high risk of breast and ovarian cancer, breast cancer specialists, genetic
counselors, obstetrician-gynecologists, and primary care physicians play an important role. Assessment
of risk factors Pathogenesis and family history acquisition, two An important step in assessing the risk of
breast cancer They are ovaries. Although genetic testing can Diagnosed with high risk of breast and

ovarian cancer.

However, genetic tests may be 100% not accurate if the result of a test is negative, a person still has a
chance of getting breast cancer, and if the result of a test is positive, there is still a 15-20% chance. There
is a possibility that a person will not get breast cancer. Also genetic testing is expensive and costs from
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$400 to $3,000 vary depending on the type of test. However, more studies to clarify the nature BRCA1/2

and hereditary breast cancer are required.

Conclusion

BRCA1/2 genes have great importance and influence in the incidence and they have the development of
breast cancer and these genes can be molecular indicators in early diagnosis breast cancer introduced
widely from these genes in medical diagnosis laboratories as a diagnostic method in the early stages of
breast cancer to prescribe the appropriate drugs used. So identification of gene mutations of BRCA1
carriers and BRCA2 in breast cancer clinical management programs in families with a family history of
breast cancer it is important to privacy; and screening for mutations of these two genes are usually
suggested in clinical programs to prevent the recurrence of primary cancer and to prevent breast and
ovarian cancer in the second stage, which requires that there is more information about the prevalence of
BRCA mutations and its impact on the general population and issues such as the effectiveness of screening
that includes risk stratification Incidence, use of system support and patient acceptance It is education, it

should be considered.
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