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Background: Breast cancer is the most common malignancy among women worldwide.BRCAL (breast cancer
type 1) is a human tumor suppressor gene(2,3). It is found in all humans; it’s a protein, responsible for
repairing DNA.

Objective: To evaluate the expression of BRCAL protein in breast cancer and assess associations with
histological stages, and grades.

Materials and Methods: Seventy cases of breast cancer were subjected to immunohistochemistry for expression
of BRCA protein.

Results:Out of 70 cases of breast cancer; 46 cases (65.7%) were positive in BRCAL (over expression). There is
asignificant correlation between the results of IHC staining of BRCA1 with age group.
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I.  Introduction

Breast cancer is the most commonly diagnosed cancer in women (*). According to Iragi Cancer
Registry 2012, Ministry of health, Iraq (vsl),2016: breast cancer is amongst the first ten types of cancers in Iraqg,
where it comes first with an incidence of 34,5% .

BRCA1( breast cancer type 1)is a human tumor suppressor gene(*?). It is found in all humans; it’s
aprotein, responsible for repairing DNA. ()

If BRCAL or BRCAZ itself is damaged due to BRCA mutation, damaged DNA is not repaired
properly, and this increases the risk for breast cancer.(*®) Thus, although the terms "breast cancer susceptibility
gene™ and "breast cancer susceptibility protein” describe a proto-oncogene (a normal gene that could become an
oncogene due to mutations or increased expression), BRCA1 and BRCA2 are normal; it is their mutation that is
abnormal.(")

Certain variations of the BRCAL 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 BRCA2 gene
have up to an 80% 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. (°)

Women having inherited a defective BRCAL or BRCA2 gene have risks for breast and ovarian cancers
that are so high and seem so selective that many mutation carriers choose to have prophylactic surgery. (%)

Approximately 5 to 10% of all breast and ovarian cancers can be attributed to highly penetrates,
dominantly inherited mutations in specific genes (***!). Mutations in the BRCA1 gene are responsible for 45%
of familial breast cancer and 80% of families predisposed to both breast and ovarian cancer (***3).

BRCAL1 expression is reduced or undetectable in the majority of high grade, ductal breast cancers.(

It has long been noted that loss of BRCA1 activity, either by germ-line mutations or by down-
regulation of gene expression, leads to tumor formation in specific target tissues. In particular, decreased
BRCAL1 expression contributes to both sporadic and inherited breast tumor progression.(*)

Only about 3% - 8% of all women with breast cancer carry a mutation in BRCA1 or BRCA2(*°)

14)

Aim:
We set out to study the immunohistochemical expression of BRCA1 protein in breast cancer and assess
associations with histologicalstages, and grades.
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Il. Materials and methods
1-Tissue samples:

70 paraffin — embedded tissue samples belong to Iragi women diagnosed with breast cancer were
collected from the archive for paraffin blocks for histopathological diagnostic service laboratory of both the
Central Health Laboratory and the National Center for Breast Cancer Research, University of Baghdad, since
November 2014 till June 2016.

Information about the patient’s clinical history was obtained from their medical records. The cases
were identified by specific numbers and by personal details.

This study was approved by the National Center for Breast Cancer Research.

2- Immunohistochemistry staining test of BRCAL :( DakoREAL™InVision™ Detection System )

Serial dewaxedsections (5Mm-thick) were immersed in xylene, re-hydrated by serial alcohol, heated in
water bath at 95°C for 30 minutes for antigen retrieval, and blocked with peroxide solution for 10 minutes at
room temperature after washing in TBS. Sections were incubated at 37 °C with the primary antibodies: anti-
BRCA1, a mouse —mono clonal antibody. (1:50, Lab Vision,dako). Sections were next incubated at 37°C for
10 minutes with real invasion solution (dako) ,washed ,stained with DAP (the main stain) and stopped in
distilled water, counter stain was added(mayershematoxilline ) then washed ,mounted and examined under 40x
objective lens of light microscope.

In arecentstudy, the positive BRCAL reported only in cytoplasm of tumor cells of breast cancer
patients.

The anti- BRCAL1 , a mouse —mono clonal antibody used in this study ,was directed against BRCAL
and seemed to reveal only the cytoplasmic form of this protein (*')

Tumor cells were given scores depending on the percentage of labeled malignant cells (*%):
1. Score 0 (-ve) for BRCAL:Tumar cells staining less than 10 %.
2. Score 1 (+)for BRCAL: staining observed in 10%- 40%.
3. Score2 (++)for BRCAL: staining observed in 40%-70%.
4.  Score 3(+++)for BRCAL:staining observed in greater than 70%.
Staining was considered positive when greater than 10% Of the tumors cells showed positive staining
) Statistical analysis was used to compare the clinicopathological data pertaining breast cancer patients with
immunohistochemical expression of BRCA1, SPSS V. 22.
(Statistical package) for the social sciences was utilized for data input and analysis

(18

(19)

DOI: 10.9790/3008-1304031014 www.iosrjournals.org 11| Page



Expression Of Brcal In A Group Of Iraqi Patients With Breast Cancer

Score 1

I11. Results
The results of BRCAlimmunostaining tests for all (paraffin — embedded tissue) samples are listed in (table-1).

Table -1 (BRCAlimmunostaining results):

BRCAl frequency Percent. Cumulative percent
Valid strong 8 114 114

moderate 21 30.0 41.4

week 17 243 65.7

negative 24 34.3 100.0

total 70 100.0

Out of 70 cases of breast cancer; 46 cases (65.7%) were positive in BRCAL (over expression):  (
41.4% ) were accumulative percentage of positivity in BRCAL include scoring of strong and moderate as the
fallowing : 11.4 % (8 cases) were strong, 30.0 % ( 21cases) moderate while 58.6% were equivocal : 24.3%
(17cases) were weak(threshold)which can be considered as loss of BRCAL (*°) and 34.3 %( 24 cases)were
negative .We examined 70 patients aged from 25 to80 years.

Table -2 (The correlation between the results of immunostaining of BRCAL with age group):

Age group BRCAl Row total
strong Moderate week Negative %

25-34 0 2 1 0 3 4.3%
35-44 1 9 3 15 28 40%
45-54 4 5 3 3 15 21.4%
55-64 0 5 8 5 18 25.7%
56 &more 3 0 2 1 6 8.6%
p<.05. The p- value is .003531), mean of age (48.30) andstandard deviation 11.34 70 100%

The correlation between the results of IHC staining of BRCAL with age group (table -2) was
significant at p< .05. The p- value is .003531) according to (social sciences statistics). Approximately ( 40 %)
of the breast cancer patients were diagnosed in the age period (35-44). BRCAL more aggressive in this age than
other.

The correlation between the results of IHC staining of BRCAL with type, grade, and stage of breast
cancer, were not significant at p<.05. According to (social sciences statistics) as shown in (table 4, 5,6)
respectively.

Table- 4(The correlation between the results of IHC staining of BRCAL with type of breast cancer)

Type of cancer BRCA1 Total

strong moderate week negative %
ductal 7 18 14 16 55 85.9%
lobular 1 2 1 5 9 14%
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Column total

| 8

[ 20

| 15

[ 21

| 64

| 100%

(The p - value is .45415)

Table -5(_ The correlation between the results of IHC staining of BRCA1 with grade of breast cancer)

(Note: 6 cases of unknown type of breast cancer is considered missing data)

Grade BRCA1 Row Totals
Strong moderate week negative %
grade 1 0 0 0 1 1 2.6%
grade2 2 8 6 9 25 | 64.1%
grade3 0 5 4 4 13 | 33.3%
The p - value is .780093 39 | 100%

Table- 6(_ The correlation between the results of IHC staining of BRCA1 with stage

(Note: 31cases of unknown grade is considered missing data)

of breast cancer)

Stage BRCAl Total

strong moderate week negative %
Stagel 2 6 2 4 14 28.5%
Stage 2 2 7 8 7 24 48.9%
Stage 3 2 5 2 2 11 22.4%
( The p - value is .446683) 49 100%

(Note: 21cases of unknown stage is considered missing data)

The main histological type was ductal carcinoma (85.9 %) while lobular type was (14%)( table 4), in
which pathological changes of grade Il and 111 were observed in 64.1 % and 33.3 % respectively (table 5)
.Mostly of these patients presented in stage I ( 28.5%) and stage 11 ( 48.9 %) (table 6) .

IV. Discussion

Globally and According to GLOBOCAN, theprevalence of Breast cancer is 1,461,445 worldwide with
theincidence of 1,824,701 and mortality of 1,589,925 (*%).

We have found out a significant correlation with age group (p- value = .003531) table-2 .the majority
of the cases located within the age group (35-55) and the peak frequency of the high intensity observed among
middle aged women (45-55). These findings coincides with (*? - Moreover (*) found that The most affected age
group was 35-44.(Young age at diagnosis, especially in BRCA1 mutation carriers, has been associated with an
increased risk of contra lateral breast cancer (?#%>2
There are other features that justify increasing efforts for breast cancer control including the tendency for this
disease to affect younger women, the obvious rise in incidence rates ¢

Invasive ductal carcinoma (IDC) not otherwise specified (NOS) is the most common histological type
among sporadic breast cancer, comprising 70-80% of all cases (**,Which coincide with our study in which the
majority of the cases were Ductal carcinoma which comprises about 85% f the total cases (55 out of 64) table -4.
Breast carcinomas are routinely graded based on an assessment of tubule formation, nuclear pleomorphism and
mitotic counts. This method of tumor graduation consists of scoring 1-3 for each factor.

Although BRCA1 tumors are more frequently high-grade (grade 3) tumors because they show less
tubule formation, we found the majority of the patients with grade 2 showed over-expression of BRCAL (Table-
5)this result attributed to the nonhomogeneous sampling of stage cases.

In conclusion, we support adding BRCAL to the diagnostic panel of breast cancers biomarkers in Iraqi
laboratories especially for prediction of cancer recurrence. Further studies of larger number of samples of
BRCAL1 associated tumors are necessary to clarify and confirm our observations.

References

[1]. Parkin DM, Bray F, Ferlay J et al. Global cancer statistics,( 2002).CACancer J Clin 2005;55:74 —108.

[2]. Duncan JA, Reeves JR, Cooke TG (October 1998). "BRCA1 and BRCA2 proteins: roles in health and disease". Molecular
pathology : MP. 51 (5): 237—47. doi:10.1136/mp.51.5.237.

[3]. Yoshida K, Miki Y (November 2004). "Role of BRCA1 and BRCAZ2 as regulators of DNA repair, transcription, and cell cycle in
response to DNA damage". Cancer science.95 (11): 866—71. doi:10.1111/j.1349-7006.2004.tb02195.x. PMID 15546503.

[4]. Check W (2006-09-01). "BRCA: What we know now". College of American Pathologists.Retrieved 2010-08-23.

[5]. "Breast and Ovarian Cancer Genetic Screening”. Palo Alto Medical Foundation.Archived from the original ( 4 October
2008).Retrieved 2008-10-11.

[6]. Friedenson B (2007). "The BRCAL/2 pathway prevents hematologic cancers in addition to breast and ovarian cancers". BMC
Cancer.7: 152.d0i:10.1186/1471-2407-7-152.

[7]. Mitchell, Richard Sheppard; Kumar, Vinay; Abbas, Abul K.; Fausto, Nelson .Robbins Basic Pathology. Chapter 20 - NEOPLASMS
OF THE THYROID - in:. Philadelphia: Saunders. ISBN 1-4160-2973-7.8th edition. "Genetics". Breastcancer.org. 2012-09-17.)

[8]. Levin B, Lech D, Friedenson B (2012). "Evidence that BRCAL1- or BRCA2-associated cancers are not inevitable". Mol Med. 18 (9):
1327-37. d0i:10.2119/molmed.2012.00280.

DOI: 10.9790/3008-1304031014 www.iosrjournals.org 13| Page


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC395646
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1136%2Fmp.51.5.237
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1111%2Fj.1349-7006.2004.tb02195.x
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/15546503
http://www.cap.org/apps/cap.portal?_nfpb=true&cntvwrPtlt_actionOverride=%2Fportlets%2FcontentViewer%2Fshow&_windowLabel=cntvwrPtlt&cntvwrPtlt%7bactionForm.contentReference%7d=cap_today%2Ffeature_stories%2F0906BRCA.html&_state=maximized&_pageLabel=cntvwr
http://www.pamf.org/health/guidelines/geneticscreening.html
https://web.archive.org/web/20081004080235/http:/www.pamf.org/health/guidelines/geneticscreening.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1959234
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1186%2F1471-2407-7-152
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/1-4160-2973-7
http://www.breastcancer.org/risk/factors/genetics
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521784
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.2119%2Fmolmed.2012.00280

Expression Of Brcal In A Group Of Iraqi Patients With Breast Cancer

(9.

[10].
[11].
[12].

[13].

[14].
[15].
[16].
[17].
[18].
[19].

[20].

[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].

[29].

IOSR Journal of Pharmacy and Biological Sciences (IOSR-JPBS) is UGC approved Journal I
with SI. No. 5012, Journal no. 49063. |
|

Riy Safana Abdul Sattar "Expression of Brcal in a Group of Iragi Patients with Breast :
Cancer." IOSR Journal of Pharmacy and Biological Sciences (IOSR-JPBS) 13.4 (2018): 10-14 |
|

- - = - - = - = = e e e - ]

Ford D, Easton DF, Peto J. Estimates of the gene frequency of BRCAL and its contributions to breast and ovarian cancer
incidence. American Journal of Human Genetics.(1995);57:1457-1462...1

Claus EB, Schildkraut JM, Thompson WD, Risch NJ.The genetic attributable risk of breast and ovarian
cancer. Cancer. (1996);77:2318-2324....2

Easton DF, Bishop DT, Ford D, Crockford GP. Genetic linkage analysis in familial breast and ovarian cancer: results from 214
families: The breast cancer linkage consortium. American Journal of Human Genetics. (1993);52:678-701...3

Castilla LH, Couch FJ, Erdos MR. et al. Mutations in the BRCAL gene in families with early-onset breast and ovarian
cancer. Nature Genetics. (1994);8:387-391...4

Wilson CA, Ramos L, Villasefior MR, Anders KH, Press MF, Clarke K, Karlan B, Chen JJ, Scully R, Livingston D, Zuch RH,
Kanter MH, Cohen S, Calzone FJ, Slamon DJ (1999). "Localization of human BRCAL1 and its loss in high-grade, non-inherited
breast carcinomas". Nat. Genet. 21 (2): 236-40. doi:10.1038/6029.

Mueller CR, Roskelley CD (2003). "Regulation of BRCAL expression and its relationship to sporadic breast cancer". Breast Cancer
Res. 5 (1): 45-52.

Brody LC, Biesecker BB (1998). "Breast cancer susceptibility genes.BRCA1 and BRCA2".Medicine (Baltimore).77 (3): 208-26.
doi:10.1097/00005792-199805000-00006.

Kashima K, Oit T, Aoki Y,etal. Screening of BRCA1 mutation usinglmmunohistochemical staining with C-terminal antibodies
in familial ovarian concers.Jpn J Cancer Res(2000):91:399-4009.

Yang O.,SakuriaT.,et al., : prognostic significance of BRCAL expression in Japanese sporadic breast carcinoma, American Cancer
Society ,(2000);july 1,Volume 92/Number 1:54-60.

Chap TLE. Introductory biostatistics . By John w  &Sons,Inc/New Jersey.(2003).

MD,* Douglas A Levine, MD,? NarcisoOlvera, BA,? Fanny Dao, BA,?> Maria Bisogna, MS,> Angeles Alvarez Secord, MD,® Andrew
Berchuck, MD,?® Ethan Cerami, PhD,* Nikolaus Schultz, PhD,* and Robert A Soslow, MD! BRCA1 Immunohistochemistry in a
Molecularly Characterized Cohort of Ovarian CarcinomasAm J SurgPathol

Basim Mohammed Khashman, Safana Abdul-Sattar. Determination of HER2 Gene Amplification usingChromogenic in Situ
Hybridization (CISH) in Iragi Patients with Breast Carcinoma. International Journal of Science and Research(lJSR), (2015): 78.96 |
Impact Factor (2015): 6.391Volume 6 Issue 8, August 2017.

Nada A.S. (2017) Clinical and Pathological Characteristics of Familial Breast Cancer in Irag. Chronicle Journal of Cancer Science
D. Gareth R. Evansl,2, Sarah L. Ingham2,3, lain Buchan3,EmmaR. Woodward4, Helen Byersl, Anthony Howell2,Eamonn R.
Maher4, William G. Newman1, and Fiona LalloolIncreased Rate of Phenocopies in All Age Groups in BRCA1/BRCA2 Mutation
Kindred, but Increased Prospective Breast,Cancer Risk Is Confined to BRCA2 Mutation Carriers

Published OnlineFirst November 27, 2013; DOI: 10.1158/1055-9965.EPI-13-0316-T&Prevencancer epidemiology, biomarkers and
prevention .

Metcalfe K, Lynch HT, Ghadirian P, et al. Risk of ipsilateral breast cancer in BRCA1 and BRCA2 mutation carriers. Breast Cancer
Res Treat. 2011; 127:287-296. Smith and Isaacs Page 12

Graeser MK, Engel C, Rhiem K, et al. Contralateral breast cancer risk in BRCAL and BRCA2 mutation carriers. J ClinOncol. 2009;
27:5887-5892. [PubMed: 19858402]

Malone KE, Begg CB, Haile RW, et al. Population-based study of the risk of second primary contralateral breast cancer associated
with carrying a mutation in BRCAL or BRCA2. J ClinOncol. 2010; 28:2404-2410.

Wijdan. H.Al-Dabbagh; Nada.A.S.Al-Alwan ; SalimR.Al-Aubaidy .Prevalence of BRCA1 Oncogen Expression in Breast cancer
specimens of Patients with positive Family history.J Fac Med Baghdad . ,VVol.57,No.3,(2015).

Alwan NA!. Breast cancer: demographic characteristics and clinico-pathological presentation of patients in Irag.EastMediterr
Health J. (2010) Nov;16(11):1159-64.

Emiliano Honrado," Javier Benitez,' and José Palaciosil> The Pathology of Hereditary Breast CancerHered Cancer ClinPract. 2004;
2(3): 131-138.

- - = - - = - = = e e e - ]

DOI: 10.9790/3008-1304031014 www.iosrjournals.org 14 | Page


https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1038%2F6029
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC154136
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1097%2F00005792-199805000-00006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Levine%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olvera%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bisogna%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Secord%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berchuck%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berchuck%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Berchuck%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerami%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schultz%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soslow%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=23232854
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23232854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alwan%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=21218740
http://www.ncbi.nlm.nih.gov/pubmed/21218740
http://www.ncbi.nlm.nih.gov/pubmed/21218740
https://www.ncbi.nlm.nih.gov/pubmed/?term=Honrado%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20233467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ben%26%23x000ed%3Btez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20233467
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palacios%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20233467
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4392521/

