
Summary. The aim of the study was to evaluate the
performance of immunohistochemical MS110
expression in a series of familial and sporadic breast
cancer patients. An immunohistochemical study was
performed on TMA samples from 93 sporadic and 94
familial breast cancer patients with (7/94) and without
BRCA1 germline mutations. BRCA1 protein expression
level was evaluated using the monoclonal MS110
antibody. Immunohistochemistry, performed on TMA
samples, showed positive nuclear staining for BRCA1 in
34 sporadic and 37 familial breast tumours, respectively.
All the tumours from patients carrying BRCA1
mutations showed complete loss of both BRCA1 and
ERα expression, regardless of the type of mutation. The
percentage of MS110 positive cases was significantly
lower in mutated versus wild type BRCA1 familial cases
(p=0.02) while the percentage of patients with higher
ERα expression was significantly lower in BRCA1-
mutated versus BRCA1-wild type familial patients
(p=0.05). Interestingly, the presence of the E1038G
polymorphism in BRCA1 exon 11 was significantly
associated with protein expression (p=0.029). The
frequency of MS110 negative cases also detected in
BRCA1-wild type tumours, points to the inability of the
BRCA1 IHC expression in discriminating between
familial and sporadic breast cancer.
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Introduction

The BRCA1 gene and its protein products have
recently been the subject of intensive investigation
because of their proven role in hereditary and putative
role in sporadic human breast and ovarian cancer.

BRCA1 has been reported as a multifunctional
protein involved in DNA repair (Scully et al., 1997), cell
cycle regulation, transcription (Zhang et al., 1998), and
apoptosis (Shao et al., 1996). 

The disparate functions postulated for BRCA1, and
uncertainty related to the significance of BRCA1 protein
expression in mammary tissues are, in part, the results of
conflicting reports regarding the identification and sub
cellular location of the protein (Yoshikawa et al., 2000;
Perez-Valles et al., 2001). BRCA1 has been claimed to
be exclusively a nuclear protein in both normal and
cancer cells (Wilson et al., 1999), a nuclear protein in
normal cells but an aberrantly localized cytoplasmic
protein in breast and ovarian tumour cells (Lee et al.,
1999), a cytoplasmic protein found in tube-like
structures that invaginate the nucleus (Coene et al.,
1997) or a secreted growth inhibitor (Jensen et al.,
1996). This debate has been fuelled by concerns
regarding the different fixation methods used (Coene et
al., 1997), the specificity of the monoclonal antibodies
available for BRCA1 detection (Perez-Valles et al.,
2001) and the presence of splice variant isoforms of the
BRCA1 protein in tumours (Thakur et al., 1997).

Although some researchers believe that
commercially available BRCA1 antibodies lack the
specificity required to identify the BRCA1 protein
(Perez-Valles et al., 2001), others conclude that the
specificity of some of the BRCA1 antibodies is adequate
to consider immunohistochemistry (IHC) as a valuable
screening method (Yoshikawa et al., 2000), reporting
MS110 (AB-1) as the most reliable antibody for
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immunolocalization of BRCA1 on breast cancer
paraffin-embedded tissues. MS110 is a mouse
monoclonal antibody raised against the amino-terminal
304 amino acids of BRCA1. Several studies have
confirmed the accuracy, reliability and reproducibility of
this antibody when used on formalin-fixed material
(Perez-Valles et al., 2001).

Immunohistochemical studies on formalin-fixed,
paraffin-embedded tumours have demonstrated a loss or
reduction of protein expression, not only in BRCA1
associated breast carcinomas, but also in non-BRCA1
associated familial and sporadic breast carcinomas
(Taylor et al., 1998; Wilson et al., 1999; Yoshikawa et
al., 2000). 

Since genetic testing for BRCA1 is expensive,
complex and time consuming due to the large size of the
gene and the low percentage of altered cases, it is
important to find specific clinical or pathologic features
in order to discriminate between BRCA1-associated and
non-BRCA1 associated breast tumours, and to establish
an easy and feasible method that could suggest or
exclude the presence of BRCA1 mutations in a given
patient. 

In our study, we evaluated the performance of
immunohistochemical MS110 expression as a screening
method for demonstrating BRCA1 status. Furthermore,
we performed our immunohistochemical study on
tumour samples from 94 familial and 93 sporadic breast
cancer patients. Familial patients have been previously
studied for BRCA1 germline mutations (Tommasi et al.,
2005). We used the recently developed TMA technology
because it allows the analysis of a large number of
samples and markers without producing methodological
variations. 
Materials and methods

Patients

One hundred and eighty-seven patients with sporadic
(n=93) and familial (n=94) breast cancer entered in the
study. All patients were subjected to primary surgery of
breast cancer with nodal dissection at the Woman
Department of the National Cancer Institute of Bari,
Italy.

All the patients were characterized from a
pathological and biological point of view. Each patient
was staged according to the UICC TNM classification
(Hermanek et al., 1988). Clinicopathological data are
reported in Table 1. Six familial breast cancer patients
had bilateral tumours.

ER and PgR content were previously assessed
immunohistochemically (Tommasi et al., 2005) and a
cutoff of 10% positive cells was established for a tumour
to be classified as a negative or positive receptor.
Tumour proliferative activity was assessed by MIB1
immunostaining and a cutoff of 20% positive cells
served to differentiate between low or high proliferating
tumours.

All the patients included in the analysis followed a
genetic counselling program for familial breast/ovarian
cancer (Bruno et al., 2004). Patients eligible for genetic
counselling program were transferred to genetic
counselling out-patients clinics where ad hoc teams
updated their medical history and obtained informed
consent to perform the molecular analyses. Patients were
classified as having a family history of breast cancer
according to criteria previously described (Tommasi et
al., 2005).

The risk of being a BRCA1 mutation carrier was
calculated for each breast cancer patient using the New
Myriad II program (Frank et al., 2002). Patients were
classified as having an “increased risk” when the
probability of finding a BRCA1 mutation was >10% and
as having a “low risk” when the probability was <10%
(Tommasi et al., 2005). 
Mutational analysis

All 94 patients with a family history of breast cancer
were screened for BRCA1 gene mutations as previously
reported (Tommasi et al., 2005). DNA from peripheral
blood was screened for whole BRCA1 gene mutations
utilizing dHPLC as a pre-screening analysis and
automatic DNA sequencing for the identification of
specific alterations. BRCA1 was studied in terms of
pathological mutations and missense polymorphisms,
assuming that both alterations could play a role in the
pathogenesis of familial breast cancer. BRCA1
mutations were identified in seven familial patiens (7%).
Mutations were located in six cases in exon 20
(5382insC) and in one case in exon 14 (4566delA). Both
pathological mutations were frame shift mutations,
resulting in a premature protein truncation. The most
frequent missense polymorphisms detected were:
E1038G, P871L, K1183R in exon 11, S1613G, M1652I
in exon 16 and D1778G in exon 22. 

The Clinical Experimental Oncology Laboratory of
the National Cancer Institute of Bari where the analyses
were performed, undergoes international and national
Quality Control assessments for PCR and BRCA
sequencing (Mueller et al., 2004) and is ISO 9001-2000
certified (DNV CERTIFICATE No: CERT-17885-2006-
AQ-BRI-SINCERT).
Tissue microarrayer and immunohistochemical (IHC)
analysis

TMAs were assembled from formalin-fixed,
paraffin-embedded tissues as previously described
(Kononen et al., 1998) using three 0,5-mm tissue cores
per case (Beecher Instruments, Silver Springs, MD,
USA). Two TMAs encompassing the total group of 93
sporadic breast cancer patients and two TMAs
encompassing the group of 94 familial breast cancer
patients were generated.

IHC analyses were performed on tumours distributed
across the four TMAs utilizing standard procedure for
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sampling, fixation, paraffin inclusion and slide
preparation (Paradiso et al., 2005). Four-micrometre
histological sections were deparaffinized, rehydrated in
graded ethanol, immersed in a 0.1M citrate buffer (pH
6.0) and heated in a water bath to 98°C for 30 min. for
epitope retrieval. Sections were then incubated with
monoclonal MS110 (AB-1) antibody from Oncogene
Research Products (Cambridge, Massachussets, USA)
(1:75 dilution) overnight at 4°C. After incubation, the
sections were washed with 1X Phosphate Buffered
Saline (PBS), incubated with biotinylated link for 30
min, avidin-biotin peroxidase complex for 30 min. and
3, 3’-diaminobenzidine (Ultra Vision Detection System
anti-Polyvalent, HRP/DAB, Lab Vision Corporation).
After PBS washing, slides were counterstained with
haematoxylin and mounted with permanent mounting
media (DakoCytomation). Sections from MCF-7 breast
cancer cell line paraffin blocks were used as positive
controls for MS110, as recommended by technical
support in antibody data-sheets (Wilson et al., 1999).
Negative control sections were processed in the same
manner, replacing the primary antibody with phosphate-
buffered saline. It is worthy of note that two antigen
retrieval methods and different conditions were tested
before this optimal protocol was achieved. These
methods include microwave at 500W for 20 min. and
750 W and 500W for 10 min. and 15 min., respectively.

HIC staining for ERα was performed by EnVision
method (Envision/System HRP–DAKO) with a heat-
induced antigen retrieval step. Sections from the tissue
arrays were immersed in 10mM citrate buffer (pH 6.0) in
water bath to 98°C for 30 min., ERα expression was
detected using a monoclonal antibody anti-ERα (clone
1D5 DakoCytomation), diluted 1:100 for 30 min. at
room temperature. Then the slides were counterstained
with haematoxylin and mounted with permanent
mounting media.
Immunohistochemical scoring 

All TMAs were examined on H&E staining and the
percentage of neoplastic cells was evaluated for each
spot of tissue. After this, analysis was done spot by spot
following the rows and columns. Allocation of the
results was done according to lists assembled for the
TMAs. 

The MS110 antibody reacts with the N-terminal
portion of the BRCA1 protein, producing an almost
exclusively nuclear staining pattern in normal mammary
cells (Perez-Valles et al., 2001). Thus, a conventional
scoring method was employed, estimating the
percentage of labelled tumour cell nuclei. Tumour cells
expressing BRCA1 and ERα immunoreactivity were
quantified for each spot of tissue by evaluating the total
number of neoplastic cells; the number of positive cells
was then expressed as a percentage of labelled tumour
cells with respect to the total number of tumour cells
evaluated. Different scoring methodologies have been
reported for assessing BRCA1 nuclear staining (Perez-

Valles et al., 2001). In this study, the overall staining
intensity in cancer cells displaying nuclear reactivity was
scored as follows: 0= negative staining; 1= positive
staining. To be classed as positive, neoplastic cells have
to show distinct nuclear staining. 

Concerning ERα evaluation, a cutoff of 10%
nuclear-immunostained tumour cells was established for
a tumour to be classified as ERα positive or negative.

Tumour cells expressing BRCA1 and ERα

immunoreactivity were quantified by two independent
observers who didn’t know the clinical and pathological
background of the patients. When the interpretation
differed between observers, re-evaluation was done for
the final evaluation.

Since three punches were taken per tumour, the final
value for an individual case was expressed, for both
BRCA1 and ERα as mean value of the results from
single examination of the three spots. 
Statistical analysis 

The statistical association of BRCA1 and ERα

protein expression with age, tumour size, lymph node
status, histological grade and with the other clinical
parameters was assessed using the χ2 Test. Differences
were considered to be significant when the P-value was
less than 0.05. Statistical analyses were carried out with
the SPSS statistical software (SPSS, Inc., Chicago, IL). 
Results

Patients and biomarker characteristics

Table 1 shows the clinical-pathological tumour
features. Family history was available in all 187 patients.
None of the sporadic breast cases had family history of
breast or ovarian cancer. 

The presence of family history of breast cancer was
analyzed in relation to the clinical-pathological features
of the tumours (Table 1): younger age (p<0.001, χ2 test),
higher ERα levels (p=0.025, χ2 test) and higher
proliferative activity (p=0.011, χ2 test) proved to be
significantly associated with the presence of familial
history of disease.
Immunohistochemical study

Table 2 summarizes BRCA1 and ERα expression in
94 familial and 93 sporadic breast cancer patients,
evaluated on TMAs sample.

IHC using mAb MS110, showed positive nuclear-
staining for BRCA1 protein in 34 (41%) sporadic and 37
familial (44%) breast tumours. 

BRCA1 IHC expression varied from 1% to 55% of
nuclear-stained cells (median 0%; mean 7%) for familial
group, and from 1% to 60% of nuclear-stained cells
(median 0%; mean 6%) for sporadic group. BRCA1
staining was generally homogeneous in intensity and
localization, exclusively located in the nucleus of tumour
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cells. Representative immunostaining of carcinomas
with positive nuclear-stained cells is shown in Fig. 1A.

All the tumours from patients with BRCA1-mutated
breast cancers showed complete loss of BRCA1
expression, regardless of the type of mutation (Table 2).
The percentage of MS110-positive cases was
significantly lower in mutated versus wild type BRCA1
familial cases (0/7 vs 37/87; p=0.02, χ2 test). Finally,
BRCA1 IHC expression was related to the presence of
BRCA1 molecular mutations/SNPs (Table 3) previously
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Fig. 1. Representative immunostaining of carcinomas with positive BRCA1 (A) and ERα (B) nuclear-stained cells (0,5-mm diameter single punches).
Original magnification x 100

Table 1. Clinicopathological characteristics of 94 familial and 93
sporadic breast cancer patients based on the family history of disease.

aFamilial cases Sporadic cases p value
(n=94) (n=93)

Age < 0.001
≤45 49 15
> 45 45 78

Tumour size 0.960
T1 38 37
T2-4 59 53
Tis 3 3

Lymph node status 0.165
Negative 35 39
Positive 57 45
bNx 8 9

Histological grade 0.128
G1-2 55 56
G3 41 28
Not recorded 4 9

cPgR 0.214
≤10% positive cells 40 43
> 10% positive cells 60 49

cERα 0.025
≤10% positive cells 35 19
> 10% positive cells 64 70

cMIB1 0.011
≤20% positive cells 35 47
> 20% positive cells 65 45

a: Six of 94 familial patients were bilateral tumours; b: Nx, no axillary
lymph node dissection; c: Evaluation on whole section.

Table 2. Association of BRCA1 IHC expression with the presence of
different BRCA1 alterations in familial breast cancer patients.

Molecular BRCA1 BRCA1 expression
alterations nº. cases Negative Positive p value

Mutations

5382insC 0.036
yes 6 6 (100%) 0
no 85 48 (56%) 44 (50%)

1466insA 0.405
yes 1 1 (100%) 0
no 90 53 (59%) 37 (41%)

Single Nucleotide Polymorphisms (SNPs)

E1038G 0.029
no 48 33 (69%) 15 (31%)
yes 37 17 (46%) 20 (54%)

K1183R 0.354
no 76 46 (61%) 30 (39%)
yes 9 4 (44%) 5 (56%)

P871L 0.177
no 51 33 (65%) 18 (35%)
yes 34 17 (50%) 17 (50%)

S1613G 0.578
no 32 19 (59%) 13 (41%)
yes 25 13 (52%) 12 (48%)



detected in familial patients. Only the presence of the
E1038G polymorphism in exon 11 was significantly
associated with a positive expression of the protein
(p=0.029, χ2 test). No significant relation between
BRCA1 expression and other gene-polymorphisms was
found.

Concerning ERα expression evaluated on TMA
samples (Fig.1B), a mean of 19% of positive-stained

cells (median 3%; range 0-90) for familial group and a
mean of 35% (median 27%; range 0-95) for sporadic
group were found. Forty out of 87 (63%) familial and
27/93 (42%) sporadic breast tumours showed reduced
expression (≤ 10% of positive cells) of ERα protein. 

In Table 2 ERα expression-levels from TMAs
samples in familial, sporadic and BRCA1 associated
breast carcinomas were compared. Patients with a family
history of the disease were more frequently associated
with a lower ERα expression than sporadic patients. All
the seven BRCA1-associated breast cancer patients were
negative for ERα expression. The percentage of patients
with higher ERα expression (>10% of positve cells) was
significantly lower in BRCA1-mutated vs BRCA1-wild
type familial patients (0/7 vs 27/87; p=0.05, χ2 test).

The correlation between BRCA1 and ERα

expression in the two groups of patients was also
analyzed (Fig. 2); no significant association was found
in either familial or sporadic patients (c.c.=0.18 p>0.05;
c.c.=0.12 p>0.05, respectively). 
Correlation of BRCA1 expression with clinicopathological
parameters

We also compared the expression levels of BRCA1
and ERα proteins, with respect to the clinicopathological
profiles and immunostaining of biological markers of the
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Table 3. Expression level of BRCA1 and ERα proteins in 93 sporadic,
87 familial non-BRCA1 associated and 7 BRCA1 associated breast
carcinomas.

Sporadic patients Familial patients
aBRCA1- aBRCA1-
mutated wild type

BRCA1 expression
negative 49 (59%) 7 (100%)c 47 (56%)c

positive 34 (41%) 0 (0%) 37 (44%)
ERα expressionb

≤ 10% positive cells 27 (42%) 7 (100%)d 41 (63%)d

> 10% positive cells 38 (58%) 0 (0%) 23 (37%)

a: molecular BRCA1 status; b: evaluation on TMA samples; c: p=0.02, d:
p=0.05 by χ2 test

Table 4. Association of BRCA1 and ERα scoring with clinicopathological characteristics in 94 familial breast cancer patients.

Protein expression BRCA1 expression ERα expression
Negative Positive ≤ 10% > 10%

positive cells positive cells

Characteristics 53 38 p value 46 23 p value

Age 
≤45 26 (58%) 19 (42%) 0.549 29 (76%) 9 (24%) 0.060
> 45 27 (59%) 19 (41%) 17 (55%) 14 (45%)

Tumour size
T1 16 (46%) 19 (54%) 0.059 14 (54%) 12 (46%) 0.065
T2-4 35 (66%) 18 (34%) 31 (76%) 10 (24%)
Tis 2 1 1 1

Lymph node status
Negative 18 (60%) 12 (40%) 0.501 14 (59%) 9 (41%) 0.374
Positive 31 (57%) 23 (43%) 28 (71%) 11 (29%)
Nx 4 4 2

Histological grade
G1-2 20 (43%) 27 (57%) <0.001 16 (48%) 17 (52%) 0.002
G3 32 (80%) 8 (20%) 27 (84%) 5 (16%)
Not recorded 1 3 3 1

PgR
≤10% pos. cells 30 (79%) 8 (21%) 0.001 27 (79%) 7 (21%) 0.021
> 10% pos.cells 22 (42%) 30 (58%) 18 (53%) 16 (47%)

MIB1
≤20% pos. cells 14 (45%) 17 (55%) 0.079 10 (45%) 12 (55%) 0.012
>20% pos.cells 38 (64%) 21 (36%) 35 (71%) 11 (29%)

Nx: no axillary lymph node dissection.



94 familial patients. The analysis considered age, tumour
size, nodal involvement and histological grade.
Biological markers included PgR for hormone status and
MIB1-labeling index for tumour proliferative activity. 

As shown in Table 4, a statistically significant
inverse correlation between histological grade and
nuclear expression of both BRCA1 and ERα was
demonstrated. Higher grade carcinomas were associated
with a loss of expression of BRCA1 and ERα (p<0.001,
p=0.002, respectively; χ2 test). In particular, 4/7 (57%)
cases demonstrating complete loss of BRCA1 and ERα

nuclear stainig were grade 3 carcinomas. The correlation
between the loss of BRCA1 expression and high nuclear
grade was also confirmed in sporadic breast cancer
patients: 19/26 (73%) of grade 3 tumours were negative
for BRCA1 expression (p=0.026; χ2 test).

No other relevant associations between BRCA1 and
ERα expression level and other clinicopathological
parameters were found.

When BRCA1 and ERα levels were analyzed in
relation to PgR status and tumour proliferative activity
(Table 4), only a significant association with hormone
status was found. In particular, tumours with complete
loss of BRCA1 expression and oestrogen receptor
tumours with ≤10% positive cells, were significantly
more likely to have lower PgR levels (p=0.001, p=0.021,
respectively; χ2 test) than their BRCA1 or oestrogen
receptor positive counterparts.
Discussion

In our study, we evaluate the information that

analysis of BRCA1 protein detected by MS110-IHC
assay can provide in familial and sporadic breast cancer
patients. We investigated the variations in BRCA1
localization and expression on Tissue MicroArrays
(TMAs) that include 94 familial and 93 sporadic breast
cancers. Immunohistochemical analysis were performed
on formalin-fixed, paraffin-embedded specimens using
the monoclonal MS110 (AB-1) antibody, previously
reported to be specific and sensitive in detecting BRCA1
protein (Perez-Valles et al., 2001; Al-Mulla et al., 2005).

Molecular data about detectable BRCA1 alterations
(mutations and polymorphisms) on the same series of
patients have already been described in a previous study
(Tommasi et al., 2005). Two different BRCA1 germline
mutations (5382insC and 4566delA) were detected in
seven of the familial patients. Mutations were located in
exon 20 (5382insC) and in exon 14 (4566delA). All
resulted in a premature protein truncation, not including
the MS110-Ab1 epitope, which maps within the N-
terminal 304 amino acids of BRCA1 (Wilson et al.,
1999). 

Using MS110 antibody, raised against the N-
terminal 304 amino-acids of BRCA1, we expected that
the levels of BRCA1 expression evaluated in our tumour
samples would not have to be associated with the
presence or the type of BRCA1 alterations, supporting
the hypothesis that the reduction or loss of expression
could be therefore related to mechanisms that are not
BRCA1-alteration associated, such as LOH (Bernard-
Gallon et al., 1999) or hypermethylation of the BRCA1
promoter region (Rice et al., 1998, 2000).

We observed a complete loss of nuclear staining in
tumour samples from all seven familial BRCA1-
associated breast cancers, regardless of the type of
mutations. This result is expected since both mutations
described here could potentially encode truncated
BRCA1 proteins detectable with MS110 antibody. These
findings are in agreement with previous reports in which
the expression of BRCA1 mRNA in BRCA1 associated
cancer was found to be low, regardless of the type of
mutation (Yoshikawa et al., 2000; Perez-Valles et al.,
2001). In fact, the loss of BRCA1 protein occurs
irrespective of the position of the mutation in the
BRCA1 gene (Taylor et al., 1998).

Immunostaining of non-BRCA1 associated familial
and sporadic breast carcinomas did not show significant
differences in the levels of BRCA1. BRCA1 protein was
lost from the nucleus in a large proportion of cases (59%
of familial and 56% of sporadic carcinomas). Similar
results have been reported in other IHC studies on
sporadic, non-inherited breast cancer that used the
MS110 antibody, relating a variable reduction in nuclear
BRCA1 expression of the tumour tested (Lee et al.,
1999; Wilson et al., 1999; Yoshikawa et al., 2000;
Lambie et al., 2003). The reduced expression of BRCA1
also detected in a high proportion of sporadic breast
cancer has led to the suggestion that BRCA1 might be
involved in the pathogenesis of a significant percentage
of sporadic breast cancers by gene down-expression
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Fig. 2. Correlation between the percentage of BRCA1 and ERα

immunostained cells within each primary tumour in a series of 93
sporadic and 94 familial breast cancer patients (the red character
represents familial patients, c.c=0.18 p>0.05; the blue character
represents sporadic patients, c.c.=0.35 p>0.05).



rather than mutation (Jóhannsson et al., 1997; Mueller et
al., 2004). Several mechanisms may be proposed to
account for this decrease in expression (Jóhannsson et
al., 1997), such as spontaneous mutations or loss of
heterozygosity of the BRCA1 gene, the hyper-
methylation of the BRCA1 promoter region or mutation
of a gene required for BRCA1 expression (Thompson et
al., 1995). The mechanism of the decreased expression
of BRCA1 in sporadic cancer can only be speculated at
present.

The observation that no difference was found in
BRCA1 protein expression between familial and
sporadic patients further suggests that a significant
number of familial cases in our study are not attributable
to alterations of the BRCA1 gene products. Indeed, no
mutation of BRCA1 was identified in the 84 familial
cases by DNA sequencing test, when blood DNA
samples were analysed (Tommasi et al., 2005).

Results reported by Yoshikawa and colleagues
(2000) support the idea that MS110 could be useful in
pre-screening tumours for BRCA1 mutations, mainly
because of the high detection rate of alterations in the
BRCA1 gene product in BRCA1-associated breast
cancers. Our results are similar to those of Yoshikawa et
al. (2000) when only the familial BRCA1-mutated breast
cancers are compared. According to these criteria, our
detection rate of BRCA1 mutations using the MS110
antibody is high in both sporadic (59%) and familial
(56%) non-BRCA1 associated breast carcinomas,
demonstrating the non specificity of the MS110 antibody
in pre-screening of BRCA1 associated mammary
cancers. 

Some data from previous studies have shown that
BRCA1 protein is present in the cytoplasm. However,
we found no cytoplasmic staining with the MS110
antibody in any cases that we tested. The result is
consistent with data reported by other studies (Wilson et
al., 1999; Perez-Valles et al., 2001) just suggesting that
the significance of cytoplasmic BRCA1 remains unclear.

Apart from the mutations reported above, several
different polymorphisms were found in our series of
breast cancer: E1038G, P871L, K1183R in exon 11,
S1613G, M1652I in exon 16 and D1778G in exon 22
(Tommasi et al., 2005). In our experience, only the
E1038G polymorphism turned out to be directly related
with BRCA1 IHC expression. No data was reported
about the association between BRCA1 expression and
the presence of single nucleotide polymorphisms
(SNPs); however, our observation suggests that it is
closely related to BRCA1 IHC expression. 

The clinicopathological characteristics of our series
of patients and the relationships with a family history of
breast cancer are similar to those of other series, in
which it has been shown that carcinomas linked to
BRCA1 mutations are more frequently rapid
proliferating tumours (Jóhannsson et al., 1997), present
often a higher histological grade (Breast Cancer Linkage
Consortium, 1997) and have low ER/PgR-positive rate
(Yang et al., 2002). In accordance with these data,

younger age and high proliferation rate were
significantly more frequent in patiens with a family story
of disease. We also observed that sporadic breast patients
were significantly to have higher ERα levels. This is
consistent with findings from other studies that 70% of
sporadic tumours are ERα positive (Noruzinia et al.,
2005). 

The comparison of BRCA1 and ERα expression in
94 familial breast carcinomas with clinical features
showed no relationship with age, tumour size, lymph
node involvement or tumour proliferative activity.
However, we did find that loss or reduction of both
BRCA1 and ERα expression were correlated with higher
histological grade and lower PgR positive rate. The
strong significant correlation between reduced BRCA1
nuclear expression and higher grade tumours has also
been demonstrated (Wilson et al., 1999). The increased
proliferative activity in cancers with reduced BRCA1
function seems to suggest that BRCA1 could have a
negative role in the regulation of cell proliferation. This
is consistent with observations that expression of normal
BRCA1 decreases the rate of cell proliferation (Holt et
al., 1996) and that the reduction of normal BRCA1
expression increases the rate of cell proliferation
(Thompson et al., 1995). 

A significant correlation between the loss of BRCA1
protein expression and high nuclear grade was also
observed in sporadic breast cancer patients. These results
are in good agreement with other reports (Taylor et al.,
1998; Wilson et al., 1999; Yang et al., 2001; Lambie et
al., 2003) and further reinforce the potentially central
role for BRCA1 in moderating the progression of
sporadic breast cancer. 

In conclusion, the high rate of detection in breast
tumours from patients carrying a BRCA1 gene mutation
could suggest that MS110-IHC analysis may be a useful
method for BRCA1 pre-screening. However, the
frequency of MS110 negative cases also detected in
BRCA1-wild type tumours, points to the inability of the
BRCA1 IHC expression in discriminating between
familial and sporadic breast cancer. The use of well
characterized reagents may lead to further insights into
the function of BRCA1 and the mechanism by which
BRCA1 expression is reduced in both hereditary and
sporadic breast carcinomas, as well as the development
of diagnostic, therapeutic and preventive strategies.
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