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Study of BRCALI1 gene expression in breast cancer in relation
to some clinicopathological parameters in Al-Diwanyia city by
immunohistochemistry
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Abstract

Background: Breast cancer causes major part of cancer deaths in
women and is increasing in incidence. The tumor suppressor gene,
BRCAT1 has been conferred to increase the susceptibility to breast
cancer. We aimed to determine the significance of BRCA1 gene
expression in relation to other prognostic factors.

Materials and methods: 45 patients with positive family history of
breast cancer were selected from Al-Diwaniya Teaching Hospital /
department of pathology for the study. A control group of 10
healthy subjects were also included. BRCA1 expression was
assessed and correlated with age, family history , histological type

and grade of breast cancer.
*Department of pathology / College of Medicine , Al-Qaddissiah University
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Results: BRCA1 was found in 9 patients 'samples (20% of the
breast cancer tissues) while remaining patients (80%) were
negative as well as the control group. A positive significant
relationship was demonstrated between BRCA1 expression and
high histological grade, age of the patient and family history and A
significant negative correlation was found between BRCAI
expression and type of the tumor.

Conclusion: The study demonstrated the lack of BRCAI gene
expression in the majority of breast cancer cases and confirmed the
relationship between BRCAI1 expression and parameters that
determine the poor prognosis in breast cancer .
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Introduction

Breast cancer is the most frequent neoplasia in female, and the
morbidity and specific mortality continue to increase, in spite of
remarkable progresses in the field of early diagnosis and adjuvant
therapy!'!. Also breast cancer is a major cause of cancer related
mortality in women'”!. To some extent, the high proportion of cases
in young women reflects the high prevalence of hereditary breast
cancers in women®™. About 90% of breast cancers are sporadic and
are diagnosed in women without germline mutations in known
susceptibility loci'”. Approximately 10 % of cases exhibit a
familial pattern of inheritance® BRCA1 and BRCA2 Germline
mutations of these two genes are responsible for approximately
two-thirds of all familial breast cancers; the loci for the remaining
cases remain unknown'”. Mutations in BRCAI have also been
found and confer a high risk of approximately 90% of familial
breast and ovarian cancers'®'". Breast cancer susceptibility gene 1
(BRCAT) associated breast cancers often occur in younger women,
and such tumors are high grade and lack estrogen receptor'' "'*. All
these features are associated with a poor prognosis. However, the
evidence concerning the effect of a BRCA1 or BRCA2 mutation on
the prognosis is inconsistent'>'*. BRCAI consists of 23 exons
over approximately 80 Kb with a coding region of 5.5 Kb. Two
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carboxyl- terminal BRCT domains are shared with several cell
cycle checkpoint proteins, such as p53-binding protein 1",
Although BRCATI 1is located predominantly in the nucleus, it
contains an NH2- terminal nuclear export signal (NES) and can
undergo dynamic shuttling between nucleus and cytoplasm['®.The
BRCAI1 gene, identified by positional cloning in 1994, consists of
24 exons, 22 of which encode for a protein of 220 kDa consisting
of 1863 amino acids''). BRCA1 mRNA is induced at late G1/early
S phase before DNA synthesis!'®, and the expression of the
BRCA1 protein closely follows that of its mRNAM"") Certain
variations of the BRCA1 gene lead to an increased risk for breast
cancer as part of a hereditary breast-ovarian cancer syndrome.
Researchers have identified hundreds of mutations in the BRCA1
gene, many of which are associated with an increased risk of
cancer. Women with an abnormal BRCA1 or BRCA?2 gene have up
to a 60% risk of developing breast cancer by age 90; increased risk
of developing ovarian cancer is about 55% for women with
BRCA1 mutations and about 25% for women with BRCA2

mutations?.

Material and method

Patient group:- This study was conducted on ( 45) breast cancer
female patients. Their ages ranged from 35 to 75 years old. They
were referred to the Al-Diwaniya Teaching Hospital in a period
from November 2005 — August 2010 .

The diagnosis of breast cancer was based on radiology,
mammography, tissue biopsy for histopathological examination
and ultrasonography. The cases was grouped according to the age
in to tow groups ; (35year -50year ) in 28(62.2%) and (55year -75
year) in 17(36.8%) and according to the family history into tow
main group ; 25(55.5%) cases with positive family history and
20(44.5%) with negative history . also the cases histopathologically
classified according to the system of Bloom and Richardson'*"
which was recommended by WHO" into:
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1- Tow types of tumor :- infiltrative ductal carcinoma
in30(66.6%) cases and infiltrativr lobular carcinoma in
15(33.4%) cases

2- Grades in to :- grade I (Well differentiated) in 13(28.8%)
cases and grade IIl (Poorly differentiated) in 32 (71.2%)
patients.

Control group:- This group included 10 cases of normal breast
tissue .

Immunohistochemical study:- Immunohistochemistry was
performed on formalin fixed, paraffin wax embedded samples.
Routine sections of 3 um thick were cut onto DAKO Capillary Gap
slides (S2024) (DAKO Corp, Carpinteria, CA), fixed in 10 per cent
buffered formalin and dried at 60°C overnight. To study BRCAI
protein expression, deparaffinized sections were rehydrated, and
treated with 3% H202 in methanol for 30 min to block endogenous
peroxidase. Epitope retrieval was carried out in 0.01 M citrate
buffer at 95°C in water bath for 20 min. Slide sections dewaxed in
xylene transferred to absolute alcohol, and incubated in 3%
hydrogen peroxide in methanol for 10 minutes to block
endogenous peroxidase. The slides were then transferred to running
tap water before being transferred to 3 L of boiling citrate buffer
pH 6.0 in a 15-1b pressure cooker. Slides were then rinsed in
Trisbuffered saline (TBS) pH 7.4 and incubated in normal goat
serum (1:10) for 10 minutes. The sections incubated in primary
antibody over the night at the appropriate dilution. monoclonal
antibody was used, anti- BRCA1 (GLK-2). After overnight
incubation at 4°C with the primary anti-body in a humidified
chamber, biotinylated antibody (link antibody) was added, After
rinsing in TBS, the slides were then incubated in DAKO Duet
(K0492) streptavidin- biotin—horseradish peroxidase complex for
35 minutes, rinsed in TBS, and treated with DAB (3,3’
diaminobenzidine chromogen: 896102, Kem-En-Tec, Copenhagen,
Denmark) for 10 minutes. The slides were then rinsed in tap water,
counterstained in Mayer’s hematoxylin and mounted. Nuclear with
or without cytoplasmic staining of 10% or more cancer cells was
considered positive.
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Statistic analysis
Statistical analysis was performed using SPSS verl4,Asignificant
correlation was reported for a value of p<0.05.

Results
Out of the 45 breast cancer tissues studied, only 9 (20%) showed
detectable BRCAT1 expression (Table 1). No demonstrable BRCA1
expression was found in 80% of the breast cancer tissues as well as
the control group, the expression of BRCA1 was nuclear in all the
positive cases (Figure 2and 3).
Age distribution of breast cancer cases studied
The patients’ ages ranged between 35 and 75 years with a mean of
54 years . 9 cases (20%) showed BRCA1 expression with age
group ranged from 35 to 50 years while the other patients without
BRCA1 expression their ages ranged from 50 to 75 years. A
significant correlation was found between BRCA1 expression and
age ( p<0.05) (Table 2)
Family history of breast cancer cases studied
25(55.5%) cases with positive family history and 20(44.5%) with
negative history; 9 cases (20%) showed BRCA1 expression with
positive family history while the other patients without BRCAI
expression were with negative family history. A significant
correlation was found between BRCAI1 expression and family
history ( p<0.05) (Table 3)

Histological types of breast cancer cases studied

tow main histological types were present in this study. The
infiltrating ductal carcinoma in (30 cases), which accounted for
66.6% of cases. The infiltrating lobular carcinoma (15 cases),
which accounted for 33.4% of cases. 8 cases with BRCAI
expression was infiltrating ductal carcinoma and one case only
with BRCA1 expression was There was infiltrating lobular
carcinoma no significant association between BRCA1 expression
and histological types of breast cancer(p>0.05)(Table 4).
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Histological grades of breast cancer cases studied

In this study of the 45 breast cancer cases the majority (71.2%)
were of high histological grade while (28.8%) with low histological
grade. There was a significant association between BRCAI
expression and histological grade of breast cancer as the nine cases
showing BRCA1 gene expression were of high histological grades
(»<0.05) (Table 5).

Table 1:- BRCALI1 expression in breast cancer tissue.

BRCAI1
expression

-Ve
36(80%)

+Ve
9(20%)

Total
45(100%)

Table 2:- BRCAI1 expression in breast cancer tissue according to age of

the patient.

Age of the | BRCAI expression Total Pvalue |y
patient/years -Ve +Ve

35-50 19(67.9%) 9(32.1%) 28(62.2%) 0.0008 6.8304
50-75 17(100%) 0 17(37.8%)

Total 36(80%) 9(20%) 45(100%)

Table 3:- BRCA1 expression in breast cancer tissue according to family

history of the patient.

Family BRCA1 expression Total P value | y

history -Ve +Ve

+Ve F.H 16(64%) 9(56%) 25(55.5%) 0.002 | 9.000

-Ve F.H 20(100%) 0 20(44.5%)

Total 36(80%) 9(20%) 45(100%)

Table 4:- BRCA1 expression in breast cancer tissue according to types of
the tumor.

Types of the | BRCA1 expression Total P X
tumor -Ve +Ve value
IDC 22(73.3%) 8(26.7%) 30(66.6%) 0.11 | 2.500
ILC 14(93.3%) 1(6.7%) 15(33.4%)

Total 36(80%) 9(20%) 45(100%)
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Table 5:- BRCAL1 expression in breast cancer tissue according to grade of
the tumor.

Grades of the | BRCA1 expression Total P value | y
tumor -Ve +Ve

I(W.D.C) 13(100%) 0 13(28.8%) 0.03 4.5703
1I(P.D.C) 23(71.8%) 9(28.2%) 32(71.2%)

Total 36(80%) 9(20%) 45(100%)

Figure 1:- Nral brest tissue soing negative BRCAI1
immunostaining (x40).

40).
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40).

Discussion

The evidence concerning the effect of a BRCA1 or BRCA2
mutation on the prognosis of breast cancer is inconsistent!>",
Women who had inherit a mutation in BRCAI or BRCA2 have a
greatly increased risk for breast cancer, and the vast majority of
breast cancers occurring in such women are attributable to the
underlying germline mutation™). Over the past decade, much
progress has been made in understanding the molecular biology of
breast cancer. The use of molecular and immunohistochemical
techniques 1s providing insights that will allow us to tailor the
management of patients with breast cancer. BRCA1 is becoming an
important prognostic factor for breast cancer. The morphological
features of tumors from patients with breast cancers associated
with BRCA1 mutation include higher grade, with an excess of
medullary/atypical medullary carcinoma”” . The present study
showed the lack of BRCAI1 expression, in the majority of breast
cancer tissues studied, this is in agreement with one of the major
studies in Egypt by Manal Kamal et al®'! who are study BRCA1
expression as prognostic marker in Egyptian women.
Although BRCAI1 is located predominantly in the nucleus, it
contains an NH2- terminal nuclear export signal (NES) and can
undergo dynamic shuttling between nucleus and cytoplasm™ | the
expression of BRCA1 was completely nuclear in all positive cases ,
this is in agreement with Fahad Al-Mulla et al® who is confirmed
that BRCAL is expressed as a nuclear and cytoplasmic antigen in
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breast cancer tissues while Kashima et al®! as well as Troudi. W et
al™ detect they BRCA1 expression in cytoplasm of malignant cells
only because they used monoclonal Ab that has been shown the
mutation in exon 11 only . These contradictory results about the
location of the BRCAI protein probably result from the quality of
the archival paraffin embedded breast cancer tissues affecting
protein detection and the quality of the antibodies.

In our study the BRCA1 expression was significantly correlated
with the grades of tumor , this is in agreement with Manal Kamal et
al®'l, Fahad Al-Mulla et al®™ who are study the expression of
BRCA1 by immunohistochemistry and real time PCR procedures
while our result is in disagreement with Lee et al® who is use the
immunehistochemistry alone.

Several reports have indicated that a specific histological
phenotype can be recognized in breast carcinoma occurring in
women with germ line mutations in BRCA1%*". One of these
studies reported an excess of ductal carcinoma in breast cancers
associated with BRCA1 mutations™®. An excess of tumors with
medullary and atypical medullary pattern within the group of
ductal carcinomas was also reported in association with BRCA1
mutations ", The findings of the present study do not support
these findings in our study group, Although 73.3% of breast
cancers with negative BRCA1 expression in this study were
infiltrative ductal carcinoma, the relationship was not statistically
significant and this may be attributed to the fact that the numbers of
studied cases were rather small.

Currently, predictions about the likelihood of an individual
harboring a germline mutation in BRCAI or BRCAZ2 are based on
clinical data, including family history, age of onset of breast
cancer, and ethnicity. Family history, especially where there are
clusters of breast and ovarian cancer, has the best positive
predictive value of these three. However, family history data is
often problematic as it relies on accurate recall of cancer events
within the family and the ability to obtain pathology confirmation
of those cancers. In our result there is a significant relation between
the expression of BRCA1 and the positive family history in first
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degree relative and this go with the idea that about 40-50% of
hereditary breast cancers and the most of the hereditary breast-
ovarian syndromes are thought to be due to mutations in BRCA1
gene, also our result is in agreement with Lidereau R. et al®” and
Cortesi L. et al™ that confirm the BRCAI over expression in
women with family history of breast cancer.

Women carrying a BRCA1 mutation are known to have an
increased risk of developing contra lateral primary breast cancer
which is even more apparent among women who are younger when
diagnosed with a primary breast carcinoma (age <50 years)'®
*Uour result confirm that BRCA1 expression was higher in the
younger age group (35-50 years old ) than the older one with
significant relationship and this agree with Manal Kamal et al P"
who is find that all the BRCA1 expressed cases was in the younger
age group.

Also, it has recently been reported that BRCAI expression
influences the choice of chemotherapeutic agents used in the
treatment of breast cancer*>**). Therefore, it is now becoming clear
that the knowledge of BRCAI expression in breast cancer has
important clinical ramifications.

Conclusion

The study demonstrated the lack of BRCA1 gene expression in
the majority of breast cancer cases and confirmed the relationship
between BRCA1 expression and parameters that determine the
poor prognosis in breast cancer in. Our results confirmed the role
of BRCAL1 in our study population.
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