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Abstract
Objectives:To estimate the rate oBRCA1 and P53 immunoexpression in different
histological types of female breast cancer andskess whether these biomarkers are
significantly correlated with each other and toeassthe coexpression of these two
biomarkers . To show the correlation of these ldkars to common
clinicopathological parameters such as : tumod@rasize , lymph node involvement,
and recurrence of breast carcinoma for old agepyro
Methods:Thirty patients with breast carcinoma ,their agesying between 38-60 years
with a mean age of 49 years, were included in #iigly and conducted in the
Department of Pathology, Faculty of Medicine, Kufaiversity from November 2010
through September 2011. Labeled Streptavidin -Bi(itSAB") method was employed
for immunohistochemical detection of BRCA1 and p53.
Results28 cases (93.4%) were of ductal carcinoma whila@es (6.6%) were of
lobular type. The detection rate of BRCA1 and p%2392.9% and50% respectively .
Conclusion: There was significant difference of BRCAL overesgsion between ductal
and lobular carcinoma, while therewas no significatifference of BRCA1
overexpression with different tumor sizes, lymphdaloinvolvement, age of the
patients, and recurrence of breast carcinoniZb3 immunoexpression was not
significantly different among tumor sizes ,whileetb wasa significant difference with
axillary lymph node involvement, tumor grade, areturrence of breast cancer.
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However, p53 positively correlated with tumor gradikloreover, both biomarkers were
positively correlated with each other, and casesxpressing both BRCA1 and p53
have shown the most unfavorable biopathologicdilpro

Introduction:

Breast cancer constitutes around one quarter chalters ,making it the most common
cancer in femalét.lt is heterogeneous disease with high individualamility as far as
response to treatment is conceffle®espite the increasing incidence rates of breast
cancer, the morbidity and mortality rates are beigig to fall. This reflect improvement
in the methods of diagnosis and treatrffénSeveral molecular markers that are
important in the clinical aspect of malignanciepegsally in breast cancer have been
detectef). BRCA1 and P53(both genes map to chromosome 1&nanen biomarkers
of breast canceklthough this tumor generally appears in sporddim, ranging from
5% and 10% of all cases, it is consideredas hamyditlisease due to inherited
autosomal dominant mutationsin several suscepitiienes®.Indeed About 40% to
50% of hereditarybreast cancers and most hargdibreast and ovarian syndromes
are thought to be caused by mutations in breastecasusceptibilitygene BRCA1) ©.
TheBRCAL1 gene, identified by positional cloning in 19@énsistsof 24 exons, 22 of
which encode for a protein of 1863 aminoadftis

BRCAL mRNA is induced at late {&arlyS phase before DNA synthe$s and the
expressionof the BRCAL protein closely follows thedt its mRNA ©. Although
BRCAL mutation has rarely been detectedin sporadic sbreancers®, loss of
heterozygocity®, methylation ofBRCA1 promoter regiort”, and loss or reductionof
BRCA1 mRNA and protein expression have been demateslin sporadic breast
cancers®.

Mutations of P53 genehave been reported in humaasbrcarcinoma, especially in
more advanced and/or more aggressive tufi8rs

P53 mutation is a strong independent marker forigal in breast cancer with some
heterogeneity in the clinical phenotype of varitymes of mutationS™.

P53 immunohistochemical staining has been advhand introduced in clinical and
histological assessment of breast cancer aggressiseand prognosis, in addition to
other several established prognostic factors relytinsed in the clinical management
of breast cancer, including the extent of axylllymph node involvement, tumor
size, histological differentiation, and estrogerl gmogesterone receptor staflf In
Irag, immunohistochemical studies to detect P53 eymession in breast cancer have
been conductet?.

Methods:

After Institutional Ethics Committee approval , rthii specimens of formalin-fixed,
paraffin embedded breast cancer tissue, collectmu breast cancer patients over a
period fromNovember 2010 toSeptember 2011 werkided in this study. All cases
were referred toKufa University of Medicine Teaahinlospital for histopathological
evaluation from different parts of the middle regiof Iraq. The age range of patients
was 38-60 years with a mean age of 49 years. Apgodd 0 patients with benign breast
lesions(fibroadennoma) was included as compargtioep and 10 normal breast tissue
sections were included as controBonfirmation of histopathological diagnosis and
grading of tumors were carried out after reviewatlgslides before proceeding further
to the immunohistochemical analysis. Tissue sastiof 4 um were taken from the
formalin-fixed, paraffin embedded blocks for immubmsiochemistryabeled
Streptavidin -Biotin (LSAB) method was employed for immunohistochemical
detection of BRCAL and p53 using Monoclonal MoustiAluman P53 Protein, 1 ml
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DAKO, Clone DO-7, Code N7001,andMonoclonal mousieBRCA1 1 ml, (DAKO,
Clone GLK-2, Code NO. M3606Theintensity of BRCAL cytoplasmic stain and P53
nuclear stain was classified irftd":

Score 0 Negative, none or <5% of the cells revealesitpaty for the marker.

Score +1 Weak or mild staining, (5-10%) positive of tunuamils.

Score +2 Moderate staining, less than 25% of tumor cakésstained positive.

Score +3 Strong staining, (25-50%) of tumor cells arerstd positive.

Score +4 Highly strong staining, over 50% of tumor celle stained positive.

All biopsies were classified into three grades:deftgGrade Il and Grade lll,according
to the modified Bloom Richardson Grading SystémThe results were statistically
evaluated with Chi square test( at level of sigaifice alpha < 0.05) andcorrelation-
regression test (R at a significant level of 0.8hg SSPS software.

Results:

BRCAL and P53 immunoexpression were positive in 208 33.3% of breast cancer
cases respectively ,and negative in all sectiortheihormal and benign breast tissues.
The differences between groups were statisticaignificant(p < 0.05)(Table 1)
BRCAL overexpression was detected in 92.9% of dget@inoma cases and in 50% of
invasive lobular carcinoma, the difference wasistiaally significant (p <0.05) As
grouped in Table 1, overexpression of BRCA1 waeated in in only 50% of those
with pure invasive ductal carcinoma (Figur® th comparison with 42.9% of pure
ductal carcinoma in situ, and 100% in those withasive ductal carcinoma with Paget's
disease(Figure )2 the difference was statistically significant (p 6%).. BRCA1l
overexpression was detected in 40% of gradel(@Eérentiated breast cancer), 62.5%
of grade Il (moderatelydifferentiated breast capcas compared to 47.1% of grade
ll(poorlydifferentiated breast canceBjatistically no significant difference exists Xp
0.05). Furthermore ,apositive BRCAL overexpressian detected in 42.9% of Tis size
breast cancer, in 66.7% of T1,60% of bothT2 andai® in33.3% of T4 .The
differences between sizes were statistically ngicant(p > 0.05) Table 1 shows that
there is a high detection rate of BRCAL1 overexposssnprimary breast cancer in
comparison withrecurrent lesions(52.2% versus 429%0.05), and in theabsence
(negative) orpresence (positive) of axillary lympodes (66.7% versus 42.9%) (p
<0.05) In the present study , p53 immunoexpression wéesctbxl in 60.7% of ductal
carcinoma cases and 50% of invasive lobular camcaso (Table 1), p53
immunodetection was detected in 35.7% of pure dleaet@inoma in situ (Figure 3), and
25% of invasive ductal carcinoma (Figure 4)and 50%hose with invasive ductal
carcinoma with Paget's diseadn all these types the incidence is statisticadbt
different from that found in the control (p >0.05pPn the other hand ,p53
immunoexpression was detected in 40% ofgradel(dilerentiated breast cancer),
12.5% of grade Il (moderatelydifferentiated breeemcer) ,as compared to 41.2% of
grade lli(poorlydifferentiated breast cancBtatistically significant difference exists (p
< 0.05),it is obvious that p53 immunoexpression highly correlated with tumor grade
(R = 0.13). Apositive p53 immunexpression was detdin 35.7% of Tis tumor size,
in 66.7% of T1, 20% of both T2 andT3 , and 33.82d4.The differences between
sizes were statistically not significant(p > 0.03). higher detection rate of p53
overexpression inrecurrentbreast cancer in congarisvithprimarylesions(42.9%
versus 30.4%)(p <0.05), and in theabsence (negatwpresence (positive) of axillary
lymph nodes (44.4% versus 28.6%) (p <0.05Both biomarkers are positively
correlated with each others with respect to mostiodpathological parameters (R >
0.3).The cases that co-expressed both biomarkers wenedfan 100% of ductal
carcinoma, in66.6% ofgrade lli(poorlydifferentiatétdeast cancer), in 66.6% of Tis
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tumor size, in 50% of those with positive axilldyynph node and in 62.5% of those
that showed recurrent tumafurthermore , the co- expression of both biomarkexs
significantly correlated with histopathological &p tumor grade, axillary lymph node
involvement, and tumor recurrence (R > 0.3) (I&&) .

Figure 1 :lnvasive ductal carcinoma, (arrowed) showng strong cytoplasmic staining

(score 4+)
[immunohistochemical stain for BRCA1 ,40X].

Figure 2:Invasive ductal carcinoma, with Paget's di. (arrowed )showing weak cytoplasmic staining
(score 2+)[immunohistochemical stain for BRCAL, 40K

Figure3 :Insitu ductal carcinoma, (arrowed) showing nuclear staining(score 3+)

[immunohistochemical stainfor p53, 40X].
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Figure4 :lnvasive ductal carcinoma(arrowed) showing strong nuclear staining (score 2+)

[immunohistochemical stainfor p53, 40X].

Table 1Immunoexpression of BRCAL and p53 in i@mto clinico pathological parameters of breast

carcinomaof old age group.

Total BRCAL overexpression P53 immunoexpression
Parameters number
of patients Positive Negative Positive Negative
No. % | No. % No. % | No. %
Type of breast tissue
Normal 10 0 (0) 10 (100) |O (0) 10 (100)
Benign(fiboroadenom 10 0 (0) 10(100) 0 (0) 10 (100)
a) 30 15(50) 15 (50) 10 (33.3) 20 (66.6)
Malignant P<0.05 P< 0.05
Histological type
Ductal carcinomas 28 14 (50) 14 (50) 9 (32.2) 19 (67.8)
Lobular carcinomas 2 1 (50) 1 (50) 1 (50) 1 (50)
P<0.05 P>0.05
Tumor grade
I 5 2 (40) |3 (60) 2 (40 3 (60)
Il 8 5 (62.5) 3 (37.5) 1 (12.5) 7 (87.5)
Il 17 8 (47.1) 9 (52.9) 7 (41.2) 10 (58.8)
P>0.05,R<0. P<0.05,R>0.
3 3
Tumor size
Tis 14 6 (46.9) 8 (71) |5 (35.7) 9(64.3)
T1l( 2cm) 3 2 (66.7) 1 (333) |2 (66.7) 1(33.3)
T2 (2>-5 cm) 5 3 (60) 2 (40) 1 (20) 4 (80)
T3 (>5cm) 5 3 (60) 2 (40) 1 (20) 4 (80)
T4 (anyT+other) 3 1 (33.3) 2 (66.7) 1 (33.3) 2 (66.7)
P>0.05,R>0. P>0.05,R<0.
3 3
Axillary lymph
nodes 9 6 (66.7) 3 (333) [4 (44.5) 5 (55.6)
Negative 21 9 (42.9) 12 (57.1) | 6 (28.5) 15 (71.9)
Positive P<0.05,R<0. P<0.05,R>0.
3 3
Tumor recurrence
Primary 23 12 (52.2) 11 (47.8) 7 (30.4) 16(69.6)
Recurrent 7 3 (42.9) 4 (57.1) 3 (42.9) 4 (57.1)
P>0.05,R>0. P<0.05,R<0.
3 3
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Table 2Coexpression of BRCAL and p53 in relatioto clinico pathological parameters of breast
carcinomaof old age group.

Parameters Both Only Only p53 Both Total
BRCAlandp53 BRCA1 positive BRCAlandp53
positive positive negative
Histological type
Ductal carcinomas 6(100%) 8 (88%) 4(80%) 10 (100%) 28 (93.3%)
Lobular carcinomas 0(0%) 1 (11%) 1 (20%) | O (0%) 2 (6.7%)
R >0.3
Tumor grade
| 1(16.6%) 1(11%) 1(25%) 2 (18%) 5 (16.6%)
1l 1(16.6%) 4 (44.4%) | 0 (0%) 3 (27.2%) 8 (26.6%)
11 4(66.6%) 4 (44.4%) | 3 (75%) | 6 (54.5%) 17 (56.8%)
R >0.3
Tumor size
Tis 4(66.4%) 2 (222%) |1 (25%) | 7 (63.6%) 14(46.8%)
Tl (£ 2cm) 1(16.6%) 1 (11%) 1 (25%) | 0 (0%) 3(10%)
T2 (2>-5 cm) 0(0%) 3 (33.3%) |1 (25%) 1 (9.1%) 5 (16.6%)
T3 (>5cm) 0(0%) 3 (33.3%) |1 (25%) 1 (9.1%) 5 (16.6%)
T4 (anyT+other) 1(16.6%) 0 (0%) 0 (0%) 2 (18.1%) 3 (10%)
R>0.3
Axillary lymph nodes
Negative 3(50%) 3 (333%) | 1 (25%) | 2 (18.1%) 9 (30%)
Positive 3(50%) 6 (66.6%) | 3 (75%) |9 (81.9%) 21 (70%)
R>0.3
Tumor recurrence
Primary 3(12.5%) 8 (88.9%) | 2 (100%) | 10 (91%) 23 (76.6%)
Recurrent 5(62.5%) 1 (11.1%) 0 (0%) 1 (9%) 7 (23.4%)
Total
8(26.6%) 9(30%) 2(6.6%) 11(36.6%) 30(100%)
R>0.3
Discussion:

The biology of breast carcinoma remains poorly ustded as the knowledge about
individual prognostic factors provides limited infeatio!®. A wide variety of
morphology-based and molecular-based prognostioraand tumor markers have
been studied according to their potentials to mtethe outcome in breast cancer.
Verifying molecular abnormalities in breast canisean important strategy for its early
detection, assessment of prognosis, and treatneéttion'”..One major goal of this
study was to choose an appropriate and reliablscprening method for BRCA
mutation analysis. We performed immunohistochemigaalysis targeting BRCA1
protein in tumor cells. This protein is predictedaccumulate in cytoplasm when the
mutation is in exon 11 . Our aim was to detectayteplasmic form of BRCAL protein,
considering that this abnormal location could baraticator for BRCA1 mutation (at
least in exon 11f*®Up to our knowledge there was no published papetystg the
correlation between BRCA1 and p53 immunoexpressidifferent clinicopathological
parameters and evaluating the behavior of the tumaarly age patients with breast
cancer in our country.

In the present study the percentage of immunoegjamesn malignant breast lesionswas
50% for BRCA1 ,33.3% for p53 out of 30 breast @ncases ,andnegative in all
sections of the normal and benign breast tissuesdlhesults might lead to say that
BRCAL overexpression is exclusively reported inigrent breast tiss{fé?®andp53
immunoexpression looks to be characteristic ofignant breast tissue and p53
expression represent early and important evertamtolecular pathogenesis of BRCA1
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— breast cancer, and does not play a role in ndonealst tissues or fiboro adenoma. This
study has found that BRCA1 was overexpressed itatlaarcinomas was significantly
greater than that in infiltrating lobular carcinaendhe current study showed that 50%
of pure IDC, 42.9% of DCIS,and 100%of those withiasive ductal carcinoma with
Paget's disease, were BRCAL1 positive,thus, sumpgptine view that such tumors
represent adefined subtypes of breast carcinomelation to the age. While p43 was
overexpressed in 60.7% of ductal carcinoma casels 5% of invasive lobular
carcinomas , p53 immunodetection was detected .iIn8®f pure ductal carcinoma in
situ ,25% of invasive ductal carcinoma, and50%oséwith invasive ductal carcinoma
with Paget's diseasén all these types the incidence is statisticalby different from
that found in the control (p >0.0%here was a strong positive correlation between
detection of BRCA1 and p53 biomarkers regardinghadl three grades (R >0.3) , with
significant difference among these grades (P<0.85)esult that is similar to those
reported elsewhefd).Both parameters were associated with worse graddshagh
proliferation rate.

The degree of the differentiation does not contelio the increase of the expression of
both markers ,though it may reflect the possible @ other pathways by which the
tumor is advancing independently from increaseignaling pathways of both BRCA1
and p53 genes.The detection rate of p53 does oase with size of tumor and there
was no significant difference among various tumiaes ( p > 0.05) . This result is
consistant with previous investigatié®?€®. There was significantly higher p53
immunoexpression in recurrent breast cancer patiesampared with primary
lesions(P<0.05), this is comparable with findingsprevious studiés’as the strong
correlation between BRCA1 and p53co-expressiongrade, lymph node and tumor
recurrence is found in this studfe present work confirms previous findings that
combined alteration in the expression of BRCAl1 @&3 are linked to accelerated
tumor behavior and a poor progn&sig®)

Conclusion: In conclusion, p53 and BRCAL over-expression playnaportant role in
pathogenesis of breast carcinoma evolution, asr tpesitivity associated with
biologically aggressive tumors , so incorporatiohthese biomarkers with other
parameters into a prognostic index will more ac@lyapredict clinical outcome and
determine the effects of anti-cancer therapy.Howeweir results remain controversial,
the inconsistency of the results reported may Ipda@xed by the small number of cases,
inhomogeneity of the methods used to assess theession of these molecular
markers, and short duration of follow-up. Sofurti@restigation of larger number of
patients with breast cancer in a prospective stuidy a longer duration of follow-up
and studying the survival rates will provide a éettinsight and validate our
findings,considering further studies including DMANA and protein levels by
FISH(Florescent insitu hybridization) or PCR(Polyase Chain Reaction) to confirm
the molecular basis of these genes alterationjranzlporation of these biomarkers with
other factors into a prognostic index will more @etely predict clinical outcome and
determine the effect of anti-cancer therapy.
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