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The transcription factor forkhead box protein3 (FOXP3) is highly expressed not only in
regulatory T cells (Tregs), but also in tumor cells. FOXP3 possesses a tumor—enhancing
role through Tregs and their effect on tumor tolerance, but also suppresses carcinogenesis
as a potent repressor of several oncogenes. In this study, we immunohistochemically
studied the prognostic significance of FOXP3 expression both in tumor cells and tumor
infiltrates of lymphocytes in breast cancer patients.

Of 100 tumor specimens with primary invasive breast carcinoma (including 23
HER2-overexpressing specimens), 63% and 57% were evaluated as FOXP+ tumor cells and high
infiltrate of FOXP3+ lymphocytes, respectively. FOXP3 expression in tumor cells did not
show prognostic significance, while FOXP3+ lymphocytes was significantly associated with
poor overall survival (0S; n=98, log-rank test p=0.008). The heterogeneous subcellular
localization of FOXP3 was observed in tumor cells (cytoplasm, 31%; nucleus, 26%; and both,
6%), and interestingly, cytoplasmic and nuclear FOXP3 were associated with poor (p=0.058)
and improved (p=0.016) 0S, respectively. These findings indicate that FOXP3 expression
in both lymphocytes and tumor cells could be a prognostic marker for breast cancer. FOXP3
in tumor cells might have distinct biological activities and proghostic values according
to the localization, which would be help identify appropriate therapy for the patients.
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Table 1. FOXP35 1 L REDRYE

Cytoplasm
FOXP3+ FOXP3-

Nucleus
FOXP3+ FOXP3-

No./Total(%) No./Total(%) P*

No./Total(%) No./Total(%) P*

Cytoplasm
FOXP3+
FOXP3-

6/32(18.8)
26/32(81.3)

Nucleus
FOXP3+
FOXP3-

6/37(16.2)
31/37(83.8)

26/63(41.3)
37/63(58.7)

Lymphocyte
FOXP3+
FOXP3-

23/37(62.2)
14/37(37.8)

34/63(54.0)
29/63(46.0)

11/32(34.4)

0.531 21/32(65.6)

31/68(45.6)
37/68(54.4) 0.014

46/68(67.6)
22/68(32.4) 0.002

Evaluated by Fisher’s exact test, *FOXP3+, high infiltrate;
FOXP3-, absent-low infiltrate of FOXP3-expressing lymphocytes
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Figure 1; Immunohistochemical FOXP3 staining of breast cancer.
Representative photos of FOXP3-expressions scored as described in “patients
and methods” are shown for cytoplasm (magnification, % 100) (A) and nucleus
(% 400) (B) of tumor cells, and infiltrate of lymphocytes (% 400) (C). HE
staining for intensity of TILs (% 200) (D) were also shown. The number of
specimens in each graded group is indicated in parenthesis. Score 1+ /2+ in (A)
orscore 2+ /3+ in (C) are defined as positive for tumor cytoplasmic FOXP3 or
lymphocyte FOXP3 (i.e. high infiltrate of FOXP3+ lymphocyte) for the further
analysis, respectively.
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Figure 2; Kaplan-Meier curves for overall survival associated with FOXP3
expression in breast cancer. Kaplan-Meier curves in two groups divided to
FOXP3-positive (+/-, -/+, and +/+ as to cytoplasmic/nuclear expression) and -
negative (-/-) (A), cytoplsmic FOXP3-positive (+/- and +/+) and -negative (-/+ and
-/-) (B), and nuclear FOXP3-positive (-/+ and +/+) and -negative (+/- and -/-) (C)
of tumor cells. Stratified according to intensity of TILs (D) and FOXP3+
lymphocytes (E) as follows; absence-low, intermediate, and high infiltrate in (D);
negative (absence-low) and positive (high infiltrate of FOXP3+ lymphocytes) in
(E). Number of specimens in each group is presented in parenthesis. P-values were
calculated with use of the log-rank test. neg, negative; pos, negative.
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