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Abstract: Objective To investigate the potential significance of FOXP3 expression in BRCAI/2-mutant
breast cancer. Methods A total of 48 BRCA mutation carriers (16 with BRCAI and 32 with BRCA2) and 78
age-matched non-carriers were included in this study. Immunohistochemistry was used to detect the
expression of FOXP3 in breast cancer tissues. The FOXP3 RNA expression in 39 BRCAI, 36 BRCA2, and
948 non-carrier breast cancer patients from TCGA-BRCA and the correlation with homologous recombin-
ation deficiency scores were evaluated to validate the immunohistochemistry results. Results The FOXP3
positive rate was 43.8% (7/16) in BRCA I mutation carriers, 59.4% (19/32) in BRCA2 mutation carriers, and
9.0% (7/78) in non-carriers. The FOXP3 positive rates in patients with BRCA /2 mutant breast cancer were
significantly higher than those in non-carriers (P=0.002; P<0.001). TCGA-BRCA results showed that the
FOXP3 RNA level in BRCAI/2 mutant breast cancer was significantly higher than that in non-carriers
(P=0.02, P=0.004). The FOXP3 RNA level was positively correlated with the homologous recombination
deficiency score (Spearman R=0.30, P<2.2e-16). Conclusion Patients with BRCA1/2 mutant breast cancers
have higher FOXP3 expression than non-carriers, and may be more sensitive to immunotherapy.
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Table 1 Clinicopathological characteristics of patients with BRCA 1/2-mutant breast cancer and non-carriers

Characteristics No. BRCAI carriers (n(%)) BRCAZ carriers (n(%)) Non-carriers (n(%)) P’ P P’
Total 126 16 32 78
Median follow-up 51 19 5) 8.2 (1.5-19.2) 9.2 (0.1-18.2) 4.0 (0.4-5.1)
time (range, years) ’ T ’ T ’ AT
Age at diagnosis (years)
Median (range) 49 (27-75) 43.5 (28-64) 49.5 (31-74) 50 (27-75)
<50 68 12 (75.0%) 16 (50.0%) 40 (51.3%) 0.14 >0.999 0.18
> 50 58 4 (25.0%) 16 (50.0%) 38 (48.7%)
ER status
Positive 74 5(31.3%) 24 (75.0%) 45 (57.7%) 0.10 0.14  0.009
Negative 52 11 (68.8%) 8 (25.0%) 33 (42.3%)
PR status
Positive 65 5 (31.3%) 26 (81.3%) 34 (43.6%) 0.52 <0.001 0.002
Negative 61 11 (68.8%) 6 (18.8%) 44 (56.4%)
HER?2 status
Positive 26 1 (6.3%) 3 (9.4%) 22 (28.2%) 0.11 0.06 >0.999
Negative 100 15 (93.8%) 29 (90.6%) 56 (71.8%)
Molecular type
TNBC 35 11 (68.8%) 4 (12.5%) 20 (25.6%) 0.01 0.008 <0.001
HR+ and HER2— 65 4 (25.0%) 25 (78.1%) 36 (46.2%)
HER2+ 26 1 (6.3%) 3 (9.4%) 22 (28.2%)
Tumor stage
I 29 5(31.3%) 9 (28.1%) 15(192%) 021 023  0.67
Il 77 9 (56.3%) 14 (43.8%) 54 (69.2%)
Ul 12 0 (0) 3(9.4%) 9 (11.5%)
Unknown 8 2 (12.5%) 6 (18.8%) 0(0)
Tumor size (cm)
<2 50 6 (37.5%) 19 (59.4%) 25 (32.1%) 0.56 0.01 0.35
>2 75 9 (56.3%) 13 (40.6%) 53 (67.9%)
Unknown 1 1(6.3%) 0 (0) 0 (0)
Nodal status
Positive 41 4 (25.0%) 12 (37.5%) 25 (32.1%) 0.77  0.79 0.59
Negative 85 12 (75.0%) 20 (62.5%) 53 (67.9%)

Notes: P': BRCAI carriers versus non-carriers; P*: BRCA2 carriers versus non-carriers; P*: BRCAI carriers versus BRCA2 carriers. ER: estrogen

receptor; PR: progesterone receptor; HER2: human epidermal growth factor receptor 2; TNBC: triple-negative breast cancer; HR: hormone receptor.
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Figure 1
detected by immunohistochemistry
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Expression of FOXP3 in breast cancer tissues


http://xena.ucsc.edu/
https://gdc-portal.nci.nih.gov/
https://gdc-portal.nci.nih.gov/
https://gdc-portal.nci.nih.gov/
https://gdc-portal.nci.nih.gov/

* 564 -

AR B 127202455 514555 780 Cancer Res Prev Treat,2024,Vol.51,No.7

% 2 BRCAI12FRZILIREEBRE FOXP3FRIEKFHILLER

Table 2 Comparison of FOXP3 expression in patients with BRCA 1/2-mutant breast cancer

Molecular subtype No. PositiveFOXP3 levelNegaﬁve P! P P
Total 126 33(26.2%) 93 (73.8%) 0.002 <0.001 0.47
BRCAI carriers 16 7 (43.8%) 9 (56.3%)
BRCA? carriers 32 19 (59.4%) 13 (40.6%)
Non-carriers 78 7 (9.0%) 71 (91.0%)
HR+ and HER2—- 65 20 (30.8%) 45 (69.2%) 0.04 <0.001 0.62
BRCAI carriers 4 2 (50.0%) 2 (50.0%)
BRCA? carriers 25 16 (64.0%) 9 (36.0%)
Non-carriers 36 2 (5.6%) 34 (94.4%)
TNBC 35 11 (31.4%) 24 (68.6%) 0.22 0.25 >0.999
BRCAI carriers 11 5 (45.5%) 6 (54.5%)
BRCA?2 carriers 4 2 (50.0%) 2 (50.0%)
Non-carriers 20 4 (20.0%) 16 (80.0%)

Notes: P': BRCAI carriers versus non-carriers; P>: BRCA2 carriers versus non-carriers; P°: BRCAI carriers versus BRCA?2 carriers.
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Figure 2 Expression of FOXP3 in TCGA-BRCA breast cancer data
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