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Objective: FOXP3 is a forkhead box transcription factor, a defining hall
mark of Treg cells, and its functions as the master regulator in the
development and function of regulatory T cell. Treg cells are sub set of T
lymphocytes that the main functions regulate the immune response through
suppress the proliferation and cytokines production of effector T lymphocyte.
The infiltration of FOXP3+ regulatory T cells into invasive tumors has been
reported to be associated with survival in a variety of cancers. The
prognostic significance of FOXP3+ tumor infiltrating lymphocytes (TILS) in
breast cancer, however, remains controversial. We investigated whether
there were significant numbers of FOXP3-positive Tregs in breast cancer
using immunohistochemistry, and whether the presence of FOXP3-positive
Tregs was associated with other prognostic factors, such as stage or
histologic grade, receptor status, lymph node involve and metastasis.
Methods: A tissue microarray (TMA) including 24 ductal and 11 lobular
breast cancers was stained with antibodies recognizing FOXP3 by
immunohistochemical techniques. Foxp3+Lymphocyte counts were
correlated with clinicopathological parameters.

Results: The Foxp3-positive was more prevalent whereas Foxp3-negative
was rare. Lymph node displayed significantly (p < 0.01) higher FOXP3+
lymphocyte infiltration and no metastasis was also significant (P<0.02)
associated with higher FOXP3+ TIL counts. In contrast, FOXP3+
lymphocyte infiltration was not linked with other clinic pathological
parameters.

Conclusion: Our results showed a significant increase in the proportion of
these cells in the tissue of breast cancer patients. The prognostic value of
FOXP3+ TILs in breast cancer differs depending on lymph node and
metastasis.
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INTRODUCTION

Breast carcinoma is one of the leading causes of cancer
worldwide, In Iraq; Breast cancer is the most common
cancer in women and the second cause of cancer related
deaths’. FoxP3is a forkhead box transcription factor,
also called scurfin, belongs to the forkhead/winged-helix

family of transcriptional factors. This transcription
factor plays an important role in the development and
function of immune regulatory T cells (Tregs), and can
be used as a specific biomarker for the identification of
Tregs within an inflammatory infiltrate” .
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Treg cells are sub set of T lymphocytes that the main
functions regulate the immune response through
suppress the proliferation and cytokines production of
effector T lymphocyte. Regulatory T cells represent
about 5% of circulating CD4+ T lymphocytes in the
human peripheral blood. An increased number of Tregs
has been observed in the blood, in the tumor mass and in
the draining lymph nodes of patients with different solid
tumors® . The increased frequency of tumor-infiltrating
Tregs have been associated with poor survival in breast’,
gastric’, ovarian’, lung®, hepatocellular’, renal”, and
pancreatic'' cancers.

In breast cancer, they are increase in the percentage of
Treg cells increases in parallel with the disease stage,
from normal to ductal carcinoma in situ (DCIS) and
from DCIS to invasive carcinoma. A high frequency of
tumor-infiltrating FOXP3+ cells correlates with worse
disease-free survival and decreased overall survival in
patients with invasive breast carcinoma, suggesting that
the presence of Treg cells promotes tumour progression
by creating an immunosuppressive environment’.
Current work was designed to throw a light on the
clinical significant of Foxp3 in breast cancer diagnosis
that mean as a prognostic factor and investigation of
their role in immune suppression in breast cancer
patients In breast cancer specifically, only a few studies
reported on the role of the marker, in which expression
of HLA Class | was related to a better prognosis, Abdul-
Jabbar'” ABO blood group polymorphism, cytogenetic
analysis of cultured blood lymphocytes, serum level of
estradiol, immunohistochemical evaluation of estrogen,
progesterone, HER-1 and HER-2 receptors, tumor-
infiltrating immune cells defined by CD4, CD8 and
CD68 markers, tumor expression of T-bet, GATA3, IL-
17A and FOXP3, and mutational change in exon 3 and
exon 7 of estrogen-p gene) of breast tumor (benign and
malignant) in a sample of Iragi female patients and
associated with a better prognosis; Alghaliby™ also
focus on mutations of breast cancer susceptibility genes
land 2 (BRCA1 and BRCA2), Rashed"* described that
the level of interleukin-6 (IL-6) and heat shock protein
(HSP70) in the patients serum and responsible role in
the evasion from immune surveillance.

MATERIALS AND METHODS

Patients

Between March 2016 and 2017, 35consecutive breast
cancer patients who underwent mastectomy at Basrah
general Hospital were registered. All patients were
women with ages ranging from 21 to 62 years. None of
the patients received neo adjuvant chemotherapy.
Paraffin-embedded material of 35 breast cancer patients,
including 24 IDC and 11DCIS, was used for histological
analysis, diagnosed at the Institute for Pathology at
Basrah general Hospital (Table 1). Tumour typing and
staging were performed according to the classification of
the International Union against Cancer”, TNM
classification, tumor diameter and hormone receptor
(estrogen receptor (ER), progesterone receptor (PR)

HER2 and human epidermal growth factor receptor-2)
were obtained from pathology reports.

Detection and evaluation of Foxp3 expression
Cancerous Foxp3 positive infiltrating cells were
detected by immunohistochemistry. Paraffin embedded
sections of 4 um thickness were generated.
Deparaffinized and soaked in phosphate buffered saline
(PBS) for immunohistochemical analysis. Antigen
retrieval treatment was performed at 120°C for 5 min in
a 10 mM sodium citrate buffer (pH 6.0) as reported
previously. Prepared specimens were soaked with 3%
H202 for 30 min to block endogenous peroxidase
activity, and blocked in bovine serum albumin for 30
min to reduce nonspecific binding. Sections were
incubated Anti-FOXP3 antibody [236A/E7] ab20034
undiluted according to the manufacturer’s instruction.
overnight at 4°C, rinsed in PBS and visualized by
standard techniques for labeled avidin-biotin immuno-
peroxidase staining. Foxp3 positivity was visualized
using a DAB Substrate Kit. Finally, sections were
counterstained with haematoxylin and mounted with
glycerol gelatin. The amounts of tumour infiltrating
FoxP3+ cells were evaluated semi quantitatively by
analyzing the complete surface of the tissue section A
Human tonsil tissue, was obtained and used as the
internal positive control Foxp3. For Foxp3, intensity of
tumor staining (absent (undetectable or faint in <20% of
the cells), weak (faint to weak in 20% but <70% of the
cells), moderate (weak to moderate in >70% of the cells)
or strong intensity (intense in 20-70% of the cells'®.
Statistical analysis

Statistical analysis of the clinical features was
performed by the wusing SPSS wversion 22 and
comparisons of the degree of infiltration between the
two groups were performed by Chi square test. A p
value of less than 0.05 was considered to be statistically
significant.

RESULTS

Histological distribution of Foxp3 positive cells in
breast cancer

The Foxp3 expression was detected in the nucleus and
cytoplasm of breast cancer cells (Figure 1: A, B),
interestingly, most analyzed breast cancers were
strongly infiltrated by FoxP3+ cells. There was a
significant higher Intratumoral foxp3 expression as
checked in tumor bed than normal tonsil tissue (as
positive control); overall, 85.71%(30/35) of breast
cancer lesions were classified as Foxp3 positive (Table
2) . High numbers of FoxP3+ cells were observed with
poor prognosis.

FoxP3+ cells were observed in nearly all analyzed breast
tissues, and both the tumour epithelium and the
surrounding stroma were infiltrated by these cells, but
the number and topographic distribution within the
tumor varied from case to case. The distribution of the
positive cells could be categorized into 3 major
immunohistochemical patterns: weak, moderately and
strong (Table 2, Figure 1: C, D, E and F).
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Tablel: Breast cancer distribution according to stage, grade and

Clinicopathological features of Foxp3 positive breast

cancer patients

The tumor size was inversely associated with Foxp3
expression. Foxp3 positive lymphocytic infiltration was

not associated with clinicopathological factors except
for lymph node and metastasis (Table 3).

receptor.
. Foxp3
Variable No. %
ER Positive 31 88.57
Negative 4 11.43
PR Positive 31 88.57
Negative 4 11.43
HER Positive 8 22.86
Negative 27 77.14
Gl 3 8.57
GRS gy 20 57.14
Glll 12 34.29
T1 8 22.86
Stage T2 18 51.43
T3 8 22.86
T4 1 2.86
Lymph Positive 27 77.14
node Negative 8 22.86
Metastasis Positi\_/e 11 31.43
Negative 24 68.57

Chi square test was used to assess the statistical analysis

ER: estrogen receptor; HER2: human epidermal growth factor receptor-2, PR: progesterone

receptor

Table 2: Distribution of Breast cancer patients according to Foxp3 (T regulatory marker) expression.

Studied Tumor

Reaction score

marker reaction Weak Intermediate Strong
No No % No % No %
Foxp3 Positive 30 85.71 4 13.33 19 63.33 7 23.33
Negative 14.29
P value 0.012

Chi square test was used to assess the statistical analysis
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Figurel: Breast cancer section showed Invasive breast carcinoma
section showed immunohistochemical stain for Foxp3 within
cytoplasm and nucleus (A, B). Immunohistochemical stain for
Foxp3 with strong positive staining (C); moderate positive staining
(D), weak positive staining (E), (F) Invasive breast carcinoma
section showed immunohistochemical stain for Foxp3 (10X).

Table 3: Association between clinical factors and foxp3 expression
in breast cancer patients.

Foxp3 expression

Variable Positive Negative P value
(n=30) (n=5)
T1 4 2
Stage T2 11 0
T3 8 0 0.073
T4 7 3
Gl 8 1
Crade &, 14 2 0.807
G3 10 2
Lymph Positive 19 0 0.01
node Negative 11 5 ’
Metastasis  Positive 0 2 0.02
Negative 30 3 ’
ER Positive 19 4
Negative 11 1 by
PR Positive 18 2
Negative 12 3 D
Positive 3 0
bR Negative 27 5 D

Chi square test was used to assess the statistical analysis

DISCUSSION

In this study, Foxp3 positivity was 85.71%, this finding
demonstrates that malignant epithelial tumors are
enriched with FOXP3 expressing Tregs whereas weak or
no Foxp3 expression was detected in the respective
normal counterpart, these might contribute to tumor
induced shutdown of an effective antitumor immune
response. This is in agreement with previous reports that
have described tumour-infiltrating Foxp3 in cancer as
follow: Gobert et al*®. reported the Foxp3 Treg presence
within lymphoid infiltrates surrounding the tumor was
associated with a higher risk of relapse and death. Liu et
al."’ found that foxp3 Treg are poor prognostic indicator
in ER+ breast cancer, but favorable prognostic factor in
HER+/ER- subtype, also, they detected that the
prognostic value of FOXP3+ TILs in breast cancer
differs depending on ER and HER2 expression status
and CD8+ T-cell filtration. According to Banerjee et
al."” Foxp3+Treg were increased in the triple negative
tumors, Cause and effect cannot be determined from this
type of association study, but for the HER2+/ER- group
at least one interpretation consistent with the data is that
FOXP3+ TILs are induced secondarily by a robust
antitumor CD8+ TIL response.

Foxp3+Treg cells are potentially able to DC and T cell
functions which are mediated by 1L-10 and transforming
growth factor-p respectively. In this series, positive
Foxp-3 expression was only associated with lymph node
and metastasis but not stage and grade, which disagrees
with the significant association with T factor. Nodal
involvement and  lymphovascular invasion in
esophageal, lung and gastric cancer. This agrees with
numerous studies of samples from human cancer
patients that showed a positive correlation between
FOXP3 expression and poor prognosis, especially with
metastasis'’. The association of the prognostic and
predictive markers estrogen and progesterone receptors
(ER and PR), and her2/neu expression with infiltration
by Treg cell (Foxp3 expression) was then explored, no
association between Treg infiltration and these receptors
was detectable, Furthermore, in triple negative, foxp3
infiltration was also found.

In a more recent investigation, FOXP3 expression in
inflammatory breast cancer (an aggressive subtype of
breast cancer with the worst survival outcome amongst
all breast cancers) was evaluated, and the presented data
suggested that FOXP3 may be an effective tumor target
in the disease™.

Notably, Foxp3 has been demonstrated an important role
of modulating the expression of various genes
implicated in cancer development, including tumor
suppressors and oncogenes, For instance, FOXP3
represses the expression of HER2 and SKP2 in breast
cancer cells™ ** and an inverse correlation between
FOXP3 and HER2 mRNA was observed in this type of
tumor. Foxp3 also controls the expression of several
genes that are all related to the function of Treg cells,
such as CD25, GITR, and CTLA-4”.
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Conclusions

In

conclusion, the results of our study indicated that

quantification of FOXP3-positive Treg in breast tumors

is

valuable for assessing disease prognosis and

progression, and that Treg are an important therapeutic
target for breast cancer. T-regulatory cells and their
etiopathological role in breast cancer require intensive
investigation in terms of expression and mutational
changes in the gene that codes for FOXP3.
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