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ABSTRACT

Background: GATA binding protein 3 (GATA-3) is a zinc-finger transcription factor essential for luminal
differentiation in the mammary gland. This study reviews and synthesizes evidence regarding its expression
in breast carcinoma and its correlation with ER, PR, Ki-67, and HER2. Here we review the related studies to
recognize the significance of GATA-3 as a potential bio marker in breast cancer. This review is based on a
wide search of journals over a period of 20 years.
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I. INTRODUCTION

Breast cancer is the most common malignancy in women worldwide and remains a major cause of cancer-
related deaths [1]. Its classification and management depend on clinicopathological and molecular parameters,
with ongoing updates in treatment strategies [2].In younger women, breast cancer often shows more
aggressive biology and poorer outcomes, underlining the need for better biomarkers [3]. One such marker is
GATA binding protein 3 (GATAZ3), a transcription factor critical for mammary epithelial differentiation and
luminal identity [4].GATAS is a zinc-finger transcription factor with context-dependent roles in breast cancer,
where shifts in its regulatory functions can influence both tumour progression and clinical presentation [5].
Clinical studies of advanced breast cancer have shown that GATAS3 expression carries prognostic value and
may be linked to patterns of organ-specific relapse [6].Beyond its established role in luminal differentiation,
accumulating evidence suggests GATA3 may act in dual capacities, functioning as a tumour suppressor in
some contexts while exerting oncogenic effects in others [7]. Somatic mutations in GATAS, as observed in
The Cancer Genome Atlas (TCGA) cohort, correlate with distinct clinicopathological features and
transcriptional profiles [8]. Broad genomic analyses further highlight the heterogeneity of the GATAS3
mutational landscape in breast cancer, underscoring its potential impact on tumour biology and therapeutic
response [9].GATAS expression is strongly associated with estrogen receptor (ER) positivity, suggesting its
role in defining luminal phenotypes [10]. Functional studies demonstrate that loss of GATAS3 disrupts tumour
differentiation and enhances dissemination [11].Clinically, GATA3 immunohistochemistry is highly valuable
for confirming breast origin in metastatic and cytology specimens [12]. In triple-negative breast cancers,
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however, expression is often reduced [13], and similar loss is noted in metaplastic subtypes [14].Correlations
have been established between low GATA3 expression and adverse features such as high grade and
proliferation indices [15]. Expression patterns also differ across histological and immunohistochemically
defined molecular subtypes [16].Population-based studies in India confirm frequent GATAS positivity in
luminal tumours but reduced expression in aggressive subtypes [17], findings echoed in broader regional series
[18]. In advanced disease, low GATAZ is associated with organ-specific relapse, particularly lung metastasis
[19]. Meta-analyses support its role as a favourable prognostic marker overall [20]. Ki-67 is a nuclear
proliferation marker widely applied in breast cancer to assess tumour growth dynamics and stratify prognosis
[21]. Broader reviews of breast cancer epidemiology and risk factors also emphasize Ki-67 as a valuable
marker for assessing tumour biology, guiding prognosis, and informing treatment decisions.[22] In hormone
receptor—negative tumours, combined assessment of GATA3 and FOXA1 may improve prognostic accuracy
[23]. Furthermore, germline variants in GATAS3 have been linked to treatment response and survival outcomes
[24].

I.LRETRIEVAL STRATEGY
Literature review was conducted using PubMed database , Sage journal and Elsevier, English language. Full-
text articles published between 2005 and 2025 were included in this non-systematic review. The literature
search keywords was conducted as follows (1) Breast cancer, (2) GATA-3 (3) IHC. Total 17 studies are
analyzed .The study titled “GATA-3 maintains the differentiation of the luminal cell fate in the mammary
gland” (Mehr K et al [2006]) [25] was conducted on mice and not on human breast cancer patients. Therefore,
its findings may not directly apply to human clinical scenarios.

I11.DISCUSSION:
GATA-3 (GATA binding protein 3) is a zinc finger transcription factor that plays a critical role in the
differentiation and maintenance of luminal epithelial cells in the mammary gland. GATA-3 is crucial for
supporting cell division, growth, and proliferation in a variety of tissues?® A deficiency of GATAZ3, a proto-
oncogene group nuclear transcription factor, is linked to HER2/neu over-expression, progesterone and
estrogen receptor negativity, and a poor prognosis.?”]

3.1-3POSITIVITY IN INVASIVE BREAST CANCER

In majority of studies , GATA-3 positivity range from [47%-90%] while Voduc et al 28 shows only 37%
positivity.

Across studies, GATA-3 expression has been consistently linked with favorable tumor characteristics in breast
cancer. Teja et al. (2025)?1and Anusha et al. (2024)% both observed that GATA-3 positivity was highest in
well-differentiated, low-grade tumors, with expression decreasing as tumor grade advanced, suggesting its
role in maintaining cellular differentiation. Similar findings were reported by Tabriz et al. (2023) B4 and Suri
(2021) 2 who showed stronger GATA-3 expression in luminal subtypes and weaker expression in HER2-
enriched and triple-negative tumors. These results highlight GATA-3 as a luminal-specific marker that helps
identify less aggressive disease.

Author (Year) GATA-3 Expression

Teja R. (2025) 90% positive

K. Anusha (2024) 68% positive

Singh A. (2021) 87.5% positive

Suri T. (2021) 46.7% positive

Cangara H. (2021) >50% positive

Querzoli P. (2021) 68% positive

Manal 1. (2019) 54.1% positive

Ismail A.M. (2017) 88% ER/PR+, 56% ER/PR-
Voduc D. (2008) 32% positive

Table 3.1This table summarizes gata-3 positivity in breast cancer from previous studies
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3.2RELATIONSHIP OF GATA-3 WITH KI-67 .ER,PR ,HER-2 AND AR

The association between GATA-3 and other biomarkers further supports its clinical relevance. Multiple
studies, including those by Ismail et al. (2017) B3| Yildirim et al. (2020) 1 | and Cangara et al. (2021) 361
demonstrated an inverse relationship with Ki-67 (a known proliferation marker), reinforcing that higher
GATA-3 levels are linked with slower tumor proliferation. Positive correlations with ER and PR were reported
across nearly all cohorts, including Singh (2021)1¢ and Querzoli et al. (2021) 271, strengthening its role as a
marker of hormone-driven cancers.

Interestingly, Singh (2021) %81 found that GATA-3 expression was associated with better partial responses to
neoadjuvant chemotherapy, hinting at a predictive role beyond hormone therapy response. 71% (23/32) of
GATA-3 positive patients showed partial response to NACT and 12% (4/32) showed complete response while
Tominaga et al (2012)** observed pathological complete response in 11% of GATA-3 positive tumors versus
39% of GATA-3 negative tumors.

Study ER PR HER2 Ki-67 AR Study

(Authors, Design

Year)

TejaR.et | Not Not Not reported Not Cross

al. (2025) | reported reported reported sectional

N=40 observational
study

K. Anusha | 73.5% Associated | Less Not A mixed

et al. ER+ but less consistent reported (prospective

(2024) tumors consistent +

N=50 GATA3+ retrospective
)
observational
study

Tabriz H. | Strong Strong No significant | Lower in A cross —

et al. correlation; | correlation | relationship GATA3+ sectional

(2023) higher in tumors observational

N=166 ER+ study

Singh A. Most Presentin | Seen in high Not A prospective

(2021) frequent in | Luminal A | positivity reported observational

N=40 Luminal A 42%(3/7) study

(ER+) HER2-+ve

Suri T. 63% of Significant | 14% HER 2 Not Cross-

(2021) luminal positive +ve reported sectional

N=30 tumors link observational
study

CangaraH. | >50% ER | >50% PR | — Lower Ki- A

(2021) +VE +VE 67 in retrospective

N=89 GATA3+ study

tumors

Querzoli ER+ PR+ HER?2 Better A

P.etal. strongly strongly negativity survival retrospective

(2021) linked linked correlated with low cohort study

N=608 (68%) Ki-67

Yildirim High ER in | High PR Higher HER2 | Inverse: A

E.etal. GATA3+ |in in GATA3- GATA3+ retrospective

(2020) tumors GATA3+ | tumors linked to study

N=90 tumors low Ki-67

IJRAR25D1844 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 595



© 2025 IJRAR November 2025, Volume 12, Issue 4

www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

Manal I. et | Strong Strong — Lower Ki- | Co- A
al. (2019) | positive positive 67 in expression retrospective
N=61 correlation | correlation GATA3+ | with AR study
tumors predicted best

relapse-free

survival;

retained

significance

in

multivariate

analysis
Faraejwh Higher in Higherin | — Better Observational
A.etal. ER+ PR+ prognosis study
(2018) tumors tumors with low
N=241 Ki-67
Boto A. Positive Positive — —Lower Strong A
(2017) association | association Ki-67 in correlation retrospective
N=259 GATA3+ | with AR; study

tumors luminal

differentiation

marker
Ismail 88% in 88% in — Inverse Cross
AM.etal. | PR+ PR+ correlation sectional
(2017) observational
N=40 study
Yoon N. et | Higher ER | Higher PR | — Not A
al. (2010) | +ve linked | +ve linked reported retrospective
N=242 study
Jacquemier | Protective | — — Inverse A
J.etal. in ER+ relationship retrospective
(2009) tumors study
N=832
Ciocca Better Better — Not A
V.etal. ER+ve PR+ve reported retrospective
(2008) outcomes | outcomes study
N=166
Voduc D. | Nearly Positive HER2 Not A
et al. exclusive | correlation | negative reported retrospective
(2008) to ER+ linked study
N=3119 cases
Mehra R. | Positive Positive HER2 Not
et al. correlation | correlation | overexpression | reported
(2005) linked to low
N=139 GATA3

Table 3.2This table summarizes reported percentages and association of GATA-3 expression with ER
. PR, HER-2 . KI-67 markers across multiple breast cancer studies and type of study .(N= number of
cases in each study)

When considering prognosis, findings are somewhat mixed. Mehra et al. (2005) [?°1 | Faraejwh et al. (2018)(*]
and Querzoli et al. (2021) ™ reported that GATA-3 retained independent prognostic value, with higher
expression correlating with longer survival rates. 3,5,10 year disease specific survival rate were 74% ,68%
and 64% 3 even after adjusting for clinicopathological factors , hazard ratio was reduced by 40% 27} In
contrast, Voduc et al. (2008)[?®1 and Ciocca et al. (2008) 1% concluded that although GATA-3 positivity was
associated with favorable survival in univariate analysis, it lost significance in multivariable models,
suggesting it largely reflects its association with ER positivity rather than providing independent prognostic
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information. Jacquemier et al. (2009) [“and Boto et al(2017) 2 added further gradation by showing that
GATA-3, when combined with other markers such as Ki-67, p53, or AR, can improve prognostic stratification.

Author (Year) Prognostic Marker
Tabriz H. (2023) Not independent
Querzoli P. (2021) Independent
Yildirim E. (2020) Not independent
Manal 1. (2019) Independent

Ismail A.M. (2017) Not independent
Jacquemier J. (2009) Independent

Ciocca V. (2008) Not independent
Voduc D. (2008) Not independent
Mehra R. (2005) Independent

Table 3.3This table Summarizes studies evaluating GATA-3 prognostic value in breast cancer

Additionally , GATA-3 expression was linked to longer disease free survival B4 and relapse free survival
[43]

IV. CONCLUSION

Based on observation from multiple published studies , there is a evidence that GATA-3 favours good
prognosis in breast cancer and has a positive correlation with ER , PR and inverse relationship with HER-2
and Ki-67. Despite its promise, several limitations are evident across studies. Many, including Suri (2021)%?]
, Manal et al. (2019) 31 | and Teja et al. (2025)?°1 were based on relatively small cohorts, while others used
retrospective designs with limited follow-up. Variability in scoring methods and cutoff values for positivity
also complicates direct comparison. Moreover, while the biological role of GATA-3 as a regulator of ER
pathways has been suggested (Faraejwh et al. 2018) | its influence on tumor progression and treatment
response is still not fully clarified.

Overall, these findings suggest that GATA-3 is a robust marker of luminal differentiation and favorable tumor
biology. While its independent prognostic value remains debated, its consistent association with ER/PR
positivity, lower grade, and better outcomes makes it a valuable addition to biomarker panels . With stronger
evidence from future prospective studies, GATA-3 may become valuable not only for tumor classification but
also for improving prognostic assessment and informing treatment strategies in invasive breast cancer. Many
of the ER+ve tumours are not responsive to the hormonal therapy . so there is a need to look for alternative
strategies for treatment based on finding of novel biomarker in breast cancer.
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