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Abstract

Background: Sporadic, familial and hereditary kinds account for approximately (70-75%), (10-15%) and
(five-10%) of all breast cancers respectively. Although numerous chance factors predispose to hereditary
breast cancer, the maximum mighty is mutations within the breast cancer susceptibility genes, BRCA1.An
important example for tumor suppressor genes are BRCA1 .

Material and methods:We examined the frequency of the BRCA1 Exon 2 in 80Iraqi breast cancer (BC)
patients, and 60 controls and then the previously genotyped variants in ages between 25 to 45 and also 45 to
70,who attended the Oncology Hospital in the City of Medicine during the period from June 2018 to April
2019, The products of PCR from amplification of BRCA gene analyzed by PCR-sequencing method.

Result: Our study refer to the genotyping of BRCA1 that distributed to ( GG and TT genotyping while TG
equal zero.). A significant change was observed in the comparison between the newly diagnosis group and
the control group. T allele was associated with 3.0 fold higher risk for cancer than the G allele (OR=2.38;
p=0.041). In BRCA-1 Polymorphism, the odd ratio for the mutant GG genotype was 2.12 with p=0.0141
indicating that Patients with an allele GG genotype a higher risk factor of newly diagnosis group compared
to patients who carry allele TT genotype and control group. Also BRCA have a positive correlation with age
and BMI in newly and treatment group also with some biomarkers.

Conclusion:SNP variants and different genotypes of BRCA1 have important roles in the development of
cancer. Their application on such patients would discriminate those with high susceptibility to DNA damage
from those with low susceptibility. This is specially applied for the GG and TT variants of BRAC1 Exon 2.
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Introduction

Breast cancer is a multi-factorial ailment with
contributions from both genetic and environmental
Worldwide, it’s far
malignancy in girls accounting for 23% of all cancers

elements. the most typical
(12} In Sri Lanka, breast cancer in ladies diagnosed at a
mean age of 50 years, approximately 27% of all woman
cancers 3l Sporadic, familial and hereditary kinds
account for approximately (70-75%), (10-15%) and
(five-10%) of all breast cancers respectively. Although
numerous chance factors predispose to hereditary breast
cancer, the maximum mighty is mutations within the
breast cancer susceptibility genes, BRCA1],

Molecular profiling of different subtypes of
breast cancer has discovered that TNBC subtype is
substantially related with basal-like functions with the
aid of expressing basal cytokeratin markers like CK-5,
[56- Furthermore, subsequent-technology sequencing
studies have shown that notably high mutational fee in
both BRCA1 and BRCA2 genes and a defective DNA
repair mechanisms are hallmarks of a TNBC subtype of
breast cancer [7:8:910)

An important example for tumor suppressor genes
are BRCA1 and BRCA2 genes . though BRCA gene
mutations are inherited in an autosomal dominant

manner, their expression relies upon on acquiring a 2nd
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mutation within the wild kind allele in somatic cells.
According to Knudson’s (“Two Hit”) speculation, each
alleles of a tumor suppresser gene need to be mutated
so as for a tumor to expand, therefore a patient who
manifests a tumor, inherits one mutation from a parent,
and develops the second mutation inside the same gene
in the affected organ as a somatic mutation, at which
factor the tumor starts off evolved to appear. Even
though children of mutation companies are at 50% risk
of inheriting the mutation, the age of onset in their cancer

is hard to are expectingl!!-12}

Material and Methods

This study designs as prospective study, One
hundred and forty (140) Iraqi women subject were
participated in this study in ages between 25 to 45 and
also 45 to 70, who attended the Oncology Hospital in
the City of Medicine, present studyweredivided into two
groups patients with breast cancer (80) blood samples
and sixty (60) blood samples are collected from healthy
women as a control group.

BRCA-1 gene polymorphisms were genotyped
with a PCR method by confronting primers briefly,
genotyping was also performed by PCR-sequencing .
Genomic DNA was amplified by up strand, 5’- GAA
GTT GTC ATT TTA TAA ACC TTT- 3’ and down
strand, 5°- TGT CTT TTC TTC CCT AGT ATG T- 3’
.PCR contained 2pl genomic DNA, 5ul Go Pre Master
Mix, 1l of Primer Forward , 1pul of Primer Reverse and
16ul distilled water. Thermal cycling condition for the
BRCAI1 were: initial denaturation 1 step for 3 minutes
at95°C, followed by 1 cycles and {denaturation 2 step

Sequence ID: MH043259.1
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for 45 seconds at 95°C , Annealing step for 45 seconds
at 56°C and extension 1 step for 45 seconds at 72 °C}
followed by 35 cycle. The final extension 2 step was
performed at 72°C for 7 minutes. The PCR products
(amplicon) were sequencing successfully via Macrogen
Corporation/Korea  (Sanger sequencing method).
Homology search was conducted by using BLAST
option, which is available online in NCBI By using
BioEditprogramand NCBI, the SNPs were determined.
The data were tested for normality, homogeneity and
normal distribution. Also, it was expressed as median +
SD, the probability was tested using IBM SPSS version
25.0. While, the genotyping and alleles frequencies were
tested through Hardy-Weinberg equilibrium calculator.
Such, the Odd ratio and Fisher exacts’ probability were
tested by using WinPepi version 11.65. The probability
was significant when it p< 0.05.

Results

The result of this research represented that two
grouped (newly diagnosis of breast cancer and control
group) showed the compatibility 99% with gene band
under number MHO043259.1, score 389 and expected
le-105, Sequencing study of our groups showed a
Transversion substitution in location 203 and Nucleotide
T>G especially in newly diagnosis group. While control
grouped showed no change in sequencing of BRCAI
Exon 2 its remain TT.

Group newly diagnosis breast cancer Figure (1):
Matching of the primers sequences on the bioinformatics
programs/ NCBI blast sequence were matched by the
bioinformatics programs NCBI,

Score Expect

Identities Gaps Strand

389 bits(431) le-105

217/218(99%) 0/218(0%) Plus/Plus

Query 190 GAACAGAATTGACCTTACATACGAGGGAAGAAAAGACA 227

Sbjct 181 GAACAGAATTGACCTTACATACTAGGGAAGAAAAGACA 218

Group newly diagnosis breast cancer and control group Figure (2): Homo sapiens clone 1103_P-10_ EXON2-F _

D04 breast cancer 1 (BRCA1) gene, partial cds
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Score Expect

374 bits(414) 2e-101

Identities

207/207(100%)
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Gaps Strand

0/207(0%) Plus/Plus

Query 187 GAACAGAATTGACCTTACATACTAGGG 213

Sbjct 181 GAACAGAATTGACCTTACATACTAGGG

The genotyping by graphic of sequencing Microgen of BRCA1 illustrate below figure and illustrated the GG and

TT genotyping while TG equal zero.

C GA G G
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The distribution of genotype and allele frequencies
among newly diagnosed and control groups is shown
in table (1) . The genotypic frequencies of cancer
patients were 72% (n=58) normal TT and 0.0 % (n=0)
heterozygous TG. Mutant homozygous was found in GG
27% (n=22).In controls, the results demonstrate 77.97%
(n=46) wild type TT, 0.0 %(n=0) heterozygous TG and
mutant homozygous GG 22.0% (n=13).In BRCA-1
Polymorphism, the odd ratio for the mutant GG genotype
was 2.34 with p=0.055 indicating that Patients with an
allele GG (homozygous) genotype a higher risk factor of

L TMCNa DC. Q

a newly diagnosis group compared to patients who carry
allele TT (homozygous) genotype, and control group.
Total statistical manual allele frequency. The ratio
was allele T for the patients 72%, while allele G 28%,
whilst control allele T 78 %, allele G 22 %.A significant
change was observed in the comparison between the
newly diagnosis group and the control group. T allele
was associated with 3.0 fold higher risk for cancer than
the T allele (OR=2.38; p=0.041).
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Table (1): genotyping and allele frequency of BRCA1 gene between newly diagnosed and control groups.

T

0.72

0.78

TT 58.0 72.50 42.05 52.56 46.0 77.97 35.86 60.79 0.75 0.554
TG 0.0 0.00 31.90 39.88 0 0.00 20.27 34.36 - -
GG 22.0 27.50 6.05 7.56 13.0 22.03 2.86 4.85 2.34 0.0554
Total 80.0 100.00 80.00 100.00 59.0 100.00 59.00 100.00
P-HWE 4x10-19 2x 10-14

2.38

0.041

G

0.28

0.22

0.73

4414

Our study assessed whether BRCA-1 gene and associated with an increased risk of breast cancer, especially

Iraqi women patient with various types of breast cancer (newly malignant diagnosis, and control). The genotyping

of BRCA-1genes were classified by PCR- and the results showed a no significant change when comparing control
group with newly diagnosis according to risk factor especially in age table ( 2).

Table 2-: The age median distribution according to the genotyping for BRCA-1 of the studied groups.

TT TG TT TG
GG GG
s 54,71 + 50.07 + NS 4830 = 49.92 + NS
10.70a 15.07a 10.75b 8.43a
23.77 +
BMI | 33.29+3.95b - 25.68 + 6.0 27.57 +3.67 2.83a
1 0019 a 0.007:%

While a positive correlation was found between TT and GG in control group (p value = 0.007) and newly
diagnosis (p value = 0.019) while no significant in another group according to BMI.



3094

Discussion

Complete sequencing of the BRCA1 is a favored
procedure in hereditary directing of a breast cancer
patient’s sufferers in various Western European nations,
what’s more in the US, Australia, and Japan. In any case,
these investigations are cost and work expending; thus, it
is exceptional that clinicians routinely utilize screening
for known harmful germline changes. Under this study,
it is critical to distinguish transformations of the best an
incentive informative value for diagnostics, just as to
build up the methods for their proficient detection our
examination refers to a change in BRCA1 and agreement
with numerous investigations that the effect of genotype
on relative malignancy hazard has been evaluated in a
few investigations up to now 3},

This was seen in the frequency of TT genotype
and T allele in disease understanding remembered
for the present examination in correlation with the
control gathering. It is obvious that the polymorphic
allele and genotype prevailed in malignant growth
patients gathering. It appears that the search for such a
polymorphism is a delicate test for scanning for DNA
damage by radiation particularly in the heterozygote
group GG in the two both patients and radiation groups.
In any case, it is specific for malignancy patients whereby
both GG and TT genotype were related with significant
differences.[!4 15}

Also contrasting the frequencies of BRCAI-
TT genotype in this examination with different
investigations, result discovered TT homozygosity by
and large much the same as with Nigeria (YRI) (1.8%),
Kenya (LWK) (1.1%), Japanese (JPT) (7%), Tuscan
(TSI) (11%), (Kinyawa, Kenya) MKK (2.8%) and,
(Mexican heritage in Los Angeles) MEX (8.2) (Brewster
BL et al.,2012 U3} This information proposes that the
BRCAT1- variation G>T presents an expanded danger
of creating malignancy in our gathering of patients.
One could think from these detection that the BRCA1
-variation works likewise to that of standard BRCA1
open-perusing outline variations, which are all the more
usually connected with advancement of the disease
rather than the different subtypes. [1¢}

BRCA-1 gene and related with an expanded danger
of disease, particularly Iraqi ladies quiet with different
sorts of malignant growth (newly malignant diagnosis
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and control) The genotyping of BRCA-Igenes were
characterized by PCR-and the outcomes demonstrated
a no noteworthy change when contrasting control group
and newly diagnosis as indicated by the risk factor
particularly in age, this investigation agreement with
many examination [!7]. They no found a critical or we
found no distinction in mean age among ladies with
a BRCALI transformation in general just as for cases
analyzed under age 45. Furthermore, disagreement with
(18] as of late studied shown a positive relation of an age
on disease in BRCA change transporters analyzed under
age 50. In their examination which included 2424 BRCA
mutation carrier , Britain with 990 episode malignancies,
the auther detailed breast cancer rates as indicated by
age bunch at disease analysis [overall (20—49), 20-29,
30-39, 40-49] by age from the outset full-term birth
class (nulliparous, <21, 21-29, 31-39, >39) additionally
our investigation disagreement with women who carry
the BRCAL1 transformation have a more serious danger
of creating malignancy before they arrive at 40 years
old when contrasted with women having the BRCA2
transformation. In ladies beyond 55 years old years
the ladies carry the BRCA2 transformation who stay at
higher danger of creating malignant growth while ladies
that have the BRCA1 change have a lesser hazard [1°)

This examination pointed that a positive connection
be tween’s a BRCA1 genotyping with BMI especially
in newly diagnosis and control group and this outcome
agreement with numerous investigations in different
populace Ricks-Santi, L. J. 2013 2% Because the rate
of transformation increase with increment BMI that
influenced were related with DNA repair limit in ladies
with additionally refer to build danger of BRCALI
transformation with increasing 5Kg in corresponding.
This examination demonstrated that the danger of a gene
change in BRCAL1 expanded by 25% when the weight
was expanded to 5 Kg from the ordinary weight limit
BMI>25 [20]-

Conclusion :SNP variants and different genotypes
of BRCA1 have important roles in the development
of cancer. Their application on such patients would
discriminate those with high susceptibility to DNA
damage from those with low susceptibility. This is
specially applied for the GG and TT variants of BRACI1
Exon 2.
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