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ABSTRACT
Keywords:

Background: Triple-negative breast cancers lack expression of estrogen receptor, progesterone receptor,
Breast; . o .
Cancer- and human epidermal growth factor receptor -2. These tumors have been known to be clinically aggressive.
GAT A-’3' We evaluate GATA-3, pAKT and Ki-67 expression in 35 triple negative breast carcinomas.
HER2-Neu; Materials and Methods: A total of 35 triple negative breast carcinomas were included in this study. The
pAKT; histological subtyping was done according to Japanese guidelines for breast cancer.

Triple negative Results: GATA-3 was positive in 60% (21/35) of tumors. High GATA-3 expression was observed in

ductal carcinoma in situ. pAKT expression was demonstrated in 85.7 % (30/35) of TNBCs. The levels of
expression of GATA-3 and pAKT showed no significant association with nuclear grading. (P=0.761 and
P=0.487, respectively). Ki-67 labeling index was positively correlated with nuclear grading (p<0.001).

Conclusion: GATA-3 expression has no relation with ER and PR expression and pAKT and GATA-3 are
strongly expressed in triple negative breast cancers.
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Breast cancer is a group of heterogeneous diseases that
show substantial variation in their molecular and clinical
characteristics. This heterogeneity poses significant
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challenges in studying the biology of the disease.

Triple-negative breast cancers (TNBC) lack expression of
estrogen receptor (ER), progesterone receptor (PR), and
human epidermal growth factor receptor -2 (HER-2/neu).
TNBCs account for approximatelyl0-20% of all breast
cancers. These tumors have been known to be clinically
aggressive, and therapeutic options are limited because
they are not amenable to hormone-based therapy or HER2
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Table 1: List of primary antibody information

Prlfnary Clone Source Cat. # Ant} gen Dilution Isotype Incubation condition

antibody retrieval

ER ID5 Dlagnostm Mob124 WB/pH9 1:50 Mouse IgG1, Kappa RT for 30 minutes
bioSystem

PR 16 Leica NCL-PGR-312 AC/pH6 1:100 Mouse IgG1 RT for 30 minutes

HER2 SV2-61y N~1ch1r.el 427041 Protease Ready touse  Mouse RT for 30 minutes
Bioscience Inc.

Ki-67 MIB-1 Dako M7240 AC/pH9 1:100 Mouse RT for 30 minutes

GATA-3-L.  L50-823 Cell Marque 390M-16 WB/pH9 1:200 Mouse, L50-823 RT for 30 minutes

(Ser473) . . . . .
pAKT (T36E11) Cell signaling P31749 AC/pH9 1:50 Rabbit IgG Overnight at 40C

WB: water-bath (95°C for 40 min)
AC: Autoclave (121°C for 15 min)
Protease (RT- room temperature for 5 minutes)

targeted therapy. A better understanding of the pathological
mechanismsunderlying TNBC development and progression
may allow improved classification, risk stratification, and
individualized treatment for this breast cancer subgroup.
Recent gene profiling studies have identified at least 5
major subtypes of breast cancer, including normal breast-
like, luminal A type, luminal B type, HER-2 positive type,
and basal-like type.!

About 80% of TNBCs are known to share similar biologic
characteristics with basal-like type breast cancer and is
often accompanied by loss of functional BRCA-1. Basal-
like carcinomas are histologically characterized by a high
Nottingham grade. It expresses basal-phenotype markers
such as cytokeratin 5, 5/6, 15, 17 and EGFR. Based on
patient demographic, association with BRCA-1 mutant and
morphologic and immunohistochemical (IHC) features,
it appears that basal-like breast carcinoma comprises a
majority of medullary and atypical medullary carcinoma.
However, medullary carcinoma is a rare subtype of basal-
like breast carcinoma with a fairly good prognosis.

GATA-binding protein 3 (GATA-3) is a member of the
GATA family of zinc-finger binding transcription factor
highly expressed by luminal epithelial cells in breast. It is
involved in growth and differentiation of luminal epithelial
cells. Gene-expression profiling has shown that GATA-3 is
highly expressed in the luminal A subtype of breast cancer.*
3 Moreover, low GATA-3 expression is strongly associated
with a higher histological grade, positive lymph nodes, ER
and PR negative status, and HER2 overexpression, all of
which are of poor prognosis.*

GATA-3 was positively correlated with ER and PR
expression and inversely correlated with nuclear grade
and Ki67 index. Expression of GATA-3 was associated
with a better prognosis.® In contrast, of 166 invasive breast
carcinomas with 10-year follow-up information, there was
no significant difference in survival rates between GATA-3-
positive and GATA-3-negative tumors.°
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pAKT is a serine/threonine kinase which is fully activated
when phosphorylated. pAKT plays a crucial role in cell
survival and apoptosis. Downstream effects of pAKT
activation include the phosphorylation and thereby
inactivation of the protein BAD, a pro-apoptotic protein.’
Aberrant activation of pAKT is associated with breast
carcinoma. pAkt was found to be positively associated with
the lobular histological type. pAKT immunopositivity was
inversely related to Ki-67 and p53.% There was a significant
association between both high cytoplasmic and nuclear
pAKT expression with HER2 overexpression.®

Numerous studies have been published regarding
proliferating activity of breast carcinoma. High labelling
index of Ki-67 signifies poor prognostic factors. The aim
of present study was to evaluate GATA-3, pAKT and Ki-
67 immunoreactivity in TNBCs. These were correlated with
tumor nuclear grade.

MATERIAL AND METHODS

This study was approved by the institutional review board
of Tokyo Medical and Dental University. A total of 35 triple
negative breast carcinomas (ER-/PR-/HER2-), diagnosed at
Tokyo Medical and Dental University Hospital by needle
and operative biopsies from February 2010 to June 2011,
were included in this study. The histological subtyping was
done according to Japanese guidelines for breast cancer.

All specimens were fixed in 10% formalin and embedded in
paraffin. Formalin-fixed, paraffin embedded tissue was cut
at a thickness of 4 um and stained with Hematoxylin and
Eosin stain.

For THC, the sections were deparaffinized with xylene and
rehydrated with graded ethanol. IHC was conducted using
monoclonal and polyclonal antibodies and antigen-retrieval
methods as listed in Table 1. After antigen retrieval,
endogenous peroxidase was quenched with 3% H?0O? in
distilled water for 5 min. This was followed by incubation
with primary antibodies and the sections were stained by
a detection method using En Vision (Dako) according
to the manufacturer’s protocol and counterstained with
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Table 2: Immunohistochemistry findings of TNBCs

Histological subtype GATA-3 + Source Cat. #

No. (%) of positive cases pAKT + Diagnostic bioSystem Mob124

No. (%) of positive cases Ki-67 LI (%) Leica NCL-PGR-312
DCIS 4/4 (100) 3/4 (75) 10-20%

IDC, NOS 6/13 (46.1) 11/13 (84.6) 10-60%

PT 5/9 (55.6) 8/9 (88.9) 10-90%

ST 4/6 (66.7) 6/6 (100) 30-90%
Lobular carcinoma 1/1 (100) 1/1 (100) 90%
Apocrine carcinoma 1/2 (50) 1/2 (50) 10-60%

DCIS: ductal carcinoma in situ; IDC- NOS: invasive ductal carcinoma, not otherwise specified; PT: papillotubular, ST: solid tubular

Table 3: Expression of GATA-3 in TNBCs

Negative Positive Total
0 2+ 3+ 4+
NG Gl 4 3 3 2 12
G2 5 2 1 2 10
G3 5 6 2 13
Total 14 5 10 6 35

Hematoxylin. All antibodies were optimized and validated
for maximum sensitivity and specificity.

Carcinomas were considered positive for ER and PR
expression if positive staining of any intensity was present
in 1% or more of nuclei. Carcinomas were considered
positive for HER2 protein overexpression if invasive tumor
cells showed 3+ staining by IHC." The results of ER, PR
and HER2 protein were obtained from archival database.
In equivocal cases of ER, PR (5 cases in each) and HER2
protein (4 cases), repeat IHC was done for confirmation of
negativity.

GATA3 labeling was scored on a scale of 0 to 4+, with the
extent of nuclear labeling graded as follows: 0 (0-5%),
1+ (6%-25%), 2+ (26%— 50%), 3+ (51%—75%), and 4+
(>75%)." We considered less than or equal to 5% staining
as negative (score 0). Ductal epithelial cells in benign
lobules were considered positive internal controls for
GATA3 staining.

p-AKT was detected in the cytoplasm and the nuclei of
the malignant cells. Staining intensity and the number of
stained cells were taken into consideration throughout the
evaluation process. The cytoplasmic and nuclear staining
in tumor cells was scored as positive when moderate to
strong staining was detected in more than 15% and 10%
of the cells, respectively. In internal positive controls,
pAKT was strongly expressed. Interpretation and scoring of
K-67 labeling index was done according to the previously
established guideline.'

Statistical analysis was performed using the statistical
software SPSS version 19.0 (SPSS Inc., Chicago, IL).
Correlation between markers was determined using
Chi-square analysis. The results were considered to be
statistically significant at p<0.05.

RESULTS

Of the 35 TNBCs, there were 13 cases (37.1%) of IDC-
NOS, 9 cases (25.7%) of PT, 6 cases (17.1%) of ST, 4 cases
(11.4%) of DCIS, 2 cases (5.7%) of apocrine carcinoma and
1 case (2.9%) of lobular carcinoma. The age of the patients
ranged from 40 to 82 years. There were 32 cases of needle
biopsies and 3 cases of operative biopsies. The IHC findings
of this study are shown in Table 2.

GATA-3 was positive in 60% (21/35) of TNBCs. The
majority of GATA-3—positive cases (10/21, 47.5%) showed
a diffuse (3+) nuclear staining pattern (fig. 1a&b). High
GATA-3 expression was observed in DCIS. The GATA-3
staining results for TNBCs are summarized in Table 3.

pAKT expression was demonstrated in 85.7 % (30/35) of
TNBCs, majority of them showing cytoplasmic expression.
High pAKT expression was observed in ST subtype (Fig.
2a and b). The pAKT immunostaining results of TNBCs are
summarized in Table 4. The levels of expression of GATA-3
and pAKT showed no significant association with nuclear
grading. (P=0.761 and P=0.487, respectively).

There was no significant association between both high

DOI : 10.3126/jpn.v7i2.18037
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Table 4: Expression of pAKT in TNBCs

Negative Positive Total
Tumor type Grade 0 1+ 2+ 3+ 4+
Gl 3 1 6 12
G2 1 1 3 4 1 10
G3 1 3 4 13
Total 5 5 13 11 1 35

58 el S

cytoplasmic and nuclear pAKT expression with GATA-3
overexpression.

Ki-67 labelling index was positively correlated with nuclear
grading (p<0.001, Fig. 3a and 3b). Ki-67 index was variably
expressed in 85.7% (30/35) of TNBC. The highest Ki-67
labelling index was observed in lobular carcinoma.

DISCUSSION

Due to the limited prognostic and predictive power of
the existing classifications, since the beginning of the
new century approaches have been considered to unveil
the molecular basis for breast cancer heterogeneity. The
breakthrough for breast cancer microarray studies occurred
in 2000, when Perou and colleagues reported molecular
classification of breast cancer using gene-expression
analysis on DNA microarrays.>

ER-positive tumors are luminal tumors. A majority of these
tumors (luminal A) are slow growing, have good prognosis
and respond quite effectively to hormonal therapies. The
remainder of ER-positive tumors is comparatively faster
growing and still benefit from hormonal therapies, but a
certain proportion may achieve huge benefit from additional
chemotherapy. These tumors are termed luminal B type
tumors. The other two molecular classification of breast
cancers are HER2 enriched (HER2+, ER/PR-) and basal-like
tumors (ER/PR-, HER 2-). This molecular classification has
been shown to have prognostic value and to be predictive of
the response to chemotherapy. '

DOI : 10.3126/jpn.v7i2.18037
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Figure la: Ductal carcinoma in situ, grade 1 (HE, x 100). b. GATA-3, 3+nuclear staining (x100)

The initia' attempts to extrapolate molecular findings
to morphologic and IHC criteria focused mainly on
basal-like breast carcinoma. Morphologically, basal-like
breast carcinomas are high-grade tumors with abundant
lymphoplasmacytic infiltration and geographic necrosis.

GATA-3 is emerging as a sensitive and relatively specific
immunomarkers for breast carcinomas. The expression of
GATA-3 has a strong association with the expression of
ER in breast cancer."* GATA-3 expression is maintained in
primary TNBCs and metastases of luminal cancers where
ER expression is lost. This suggests that at least in some
breast carcinomas, GATA-3 expression is dissociated from
ER expression and signalling.

GATA-3+ tumors are correlated with lower grade, ER+,
PR+, and non-triple-negative phenotypes.'* However, male
breast cancers showed no correlation between GATA-3
positivity and ER/PR positivity or distant metastases.'® A
few reports in the literature have explored the expression
of GATA-3 in TNBCs. Cimino-Mathews et al'” found
that GATA-3 was expressed in 43% of TNBC. Liu H et al
found that 69% (66/96) of ER-negative breast carcinomas
expressed GATA-3)."® Our study revealed that 60% (21/35)
of TNBCs expressed GATA-3. In summary, GATA-3
labelling is strongly expressed in both ER/PR-positive and
Her-2—positive cases as wells as in TNBCs. The levels of
expression of GATA-3 have no significant association with
nuclear grading.

PTEN is a novel tumor suppressor gene located on
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Figure3: a. Invasive ductal carcinoma, solid tubular, grade 3, (HE, x 400). b. Ki-67 labeling index 80% (x400)

chromosome 10. Loss of PTEN leads to activation of AKT,
which in turn promotes anti-apoptotic and pro-cell cycle
entry pathways believed to be essential in tumourigenesis.

Seventy-six percent of the early invasive breast cancer
overexpressed pAKT, where it was associated with
expression of ER and androgen receptors. Higher
proportions of luminal tumors were pAKT positive relative
to TNBCs/basal subtypes."’

There is a positive correlation between pAKT and hormone
receptors, which suggested the possible mechanism of
endocrine resistance in ER-positive breast cancer.9 In
our study, pAKT expression was demonstrated in 85.7 %
(30/35) of TNBCs. High pAKT expression was observed in
the ST subtype.

CONCLUSION
From the study we can conclude that:

* GATA-3 expression has no relation with ER and PR
expression

* pAKT and GATA-3 are strongly expressed in TNBCs

* The level of expression of GATA-3 and pAKT showed no

significant association with nuclear grading
* pAKT, ? possible targeted therapy for TNBC in future.
Conflict of Interest: None
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