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[Abstract]

Objective To investigate the expression of FOXP3 in hormone receptor-positive breast cancer tissues and

its effect on invasion and migration of MCF-7 cells. Methods Formalin-fixed, paraffin-embedded blocks from 66 hormone
receptor-positive breast cancer patients who received surgery at Breast Center of the Fourth Hospital of Hebei Medical University
from September 2010 to October 2011 were used in this study. The protein expression level of FOXP3 was detected by
immunohistochemistry. The relationship between the FOXP3 expression levels and the clinicopathologic features was analyzed.
Kaplan-Meier analysis was used to assess the overall survival rate, according to the presence or absence of FOXP3 expression. The
expression levels of FOXP3 mRNA in breast cancer cell lines (MDA-MB-231, MDA-MB-453, MDA-MB-474, BR-3, and MCF-7)
were detected by qRT-PCR. The MCEF-7 cell line, with the highest expression level of FOXP3, was selected for the following gene
silencing experiment. The si-FOXP3 transfection group (transfected with si-FOXP3), si-NC transfection group (transfected with si-
NC), and blank control group (without treatment) were set. The expression of FOXP3 protein was detected by Western blotting,
The FOXP3 exhibited

a heterogeneous subcellular location in tumor cells. The positive expression ratio of FOXP3 in the nucleus was 40.90%(27/66),

and the migration and invasion ability of cells was detected by scratch test and Transwell test. Results

associated with negative lymph node metastasis, lower Ki-67 index, Luminal A typing, and TNM I stage (P<0.05); positive
expression ratio of FOXP3 in the cytoplasm was 54.6%(36/66). Kaplan-Meier analysis indicated that nuclear FOXP3 expression
correlated with better overall survival [96.30%(26/27) vs. 82.05%(32/39), P=0.042], but the cytoplasmic FOXP3 was not
significantly associated with overall survival [88.89%(32/36) vs. 86.67%(26/30), P=0.715]. qRT-PCR results showed that the MCF-
7 cell line has the highest expression level of FOXP3 mRNA in five breast cancer cell lines above (P<0.0S). Thus, we performed
the gene silencing experiment in the MCF-7 cell line. Compared with control group, knockdown of FOXP3 significantly enhanced
the migration and invasion of MCF-7 cells (P<0.05). Conclusion In hormone receptor-positive breast cancer, the prognostic
significance of FOXP3 expression is relevant to the different subcellular localization of FOXP3. Nuclear FOXP3 suggested an
improved overall survival, whereas cytoplasmic FOXP3 was not significantly relevant to survival. FOXP3 may reduce the migration
and invasion of MCF-7 cells, and it may be a prognostic marker for breast cancer.
[Key words] breast cancer; FOXP3; progression; migration; invasion

FUBRSE Bk LB WL 2 —, L SRRk, ag MR i g A R R, (AR

RIRHBAET i, T B Lt A AR
B SZ A BHE LN A6 B A LBV oy LR T 709%
SEECH W R A 2 — B B TR AN (Y
ANWEHT, FLR R B SRR RIS 15 3] T
TRRFR B A . AT 7R, 2008 —20164F A
LR K A F 32 1K-2(human epidermal growth factor
receptor-2, HER2) PH M L iR 98 B 3 S A A 0 I i A
K, =BT RLARE B S AN A O, R
SZ R PP FLAR IR H 3 SR AR IR AT 5 B i Bl
NI AIRTT — BN R S AR PP S R I T
MSEAT, (AT GEA)T 5 N2 AR Y7 Y g T 24 3%
Rl 52 R SR IR B IRT s Wik, 3
FOB B9 A= WS © ARDE AR T SR M R A2 K
FHPEZLIE TS R . SCKER R R —KS 5
i A o IR JIG AR R SR I IS 22 R A B A
% S 71 o S AHE % 5% [ -3 (forkhead box
protein 3, FOXP3){£WX%$@%)§&J’% , HBIHOA
RS PR E T e M PECD4 CD 28 4 5 PE T 40
Jfi(CD4'CD25" regulatory T cell, Treg)'', ir4FEAHf
TR I HAE AL AE LRI 5 A B 22 0 i Je 40 i vh 244

gt T A VR P B O PR 28 S A e il RIS
RIT T POXP3TE R R 32 AR B FL M Hh ) 2 1 0
L R 32 A B L s A R A 247 R ) 2
Wi, TR S R B PEFLRE A2 T SRR YT
RIS AR AR ) 7> T hn i)

1 EREFEE

1.1 BF5Ext4 %H20104E9 H —20114F10 H I
At BB R 22 55 D s e 2L A o0 O 1Y 66191 5 3R 32
A BH A LR g8 FR 2 TR AT [l e b, Wi R RL AR
TR SUARAS o ARRUE . LABE 247 LA L BB
62 i R Z R LR, BR S 17 45
MBS . N IAIRYT o HEBRARME: (1) FESkm R
FAL Q)WHEIEEAS; G)EZHHBGIT (1
FEALIT BT XN AT AE) s (4) TNMAH IV
W (S)AMEAIA BT 2 66l Lotk
1%$30~81(48.0 + 11.1)% . RH[ 112, HIE AL %
D 7 sRHEA T RE T, LA BRER 2 I JF A 8 A A et
B, FDTZE20214F8 H, ZabFFhEEET . B
P b YU S LS 210 5 7 5 E (202148 /)



43 AN Luminal A% flLuminal BEIFL R, & X
HALFEFFKI-67 <30% M LFKIE, Ki-67>30% K =%
KM AHIFTE ARAF AT AL BSR4 DY 5 4 2 A
2341L (2018 MEC116) .
1.2 4 e 2L IR 44U FOXP3 Y R ik
}Téﬁ]Max VisionTM—'5Y£%EZHQQ1CB%KQ\?E“§%U:
6 204 (DAB) S € 35 8 (4 M 3 B 2B R
AR 2 ) A6 7L R 96 21 21 FP FOXP3 Y A1 I o
AV R (R4 pm) & BB 2K, LI3% H,0,%
TP F 10 minBHWT P9 VRS EAL Y BE RO TR s IRA
FrE R 4N % vh I (pH 6.0) P JF B E 3 min, AR
120 min; AN ERPLFOXPIBATE FEH A (1:50;
236A/E7, JilEAbcam/A )4 CHEH LR TN
Frichy —dt, iR E TP HE30min; DABR A,
AR GG, FWMOBERERIK ., —HREY
PERS IS B, 6B NS . FE & Treg 18 14 i Bk
R ALY B R PP IR . BB IgG U —PifE
Sy [ei) Ao 0 B %o R

BH P45 ST . FOXP3 L FL R R 41 i A2 Fl ()
S0 B 5 Hp Y A 0 T A € UK O PH A Ak
FEoR UL BE ML BES A S A LT ( x 400), F% PHM:4H
M H 7 TRl 2R A B 0 4 e a2k, PRYEIIE E 4 L
=25% K FOXP3FHHEY] A1,
1.3 MRk K FE N AFLIRE Ak MDA-
MB-231, MDA-MB-453, MDA-MB-474, BR-3#l
MCE-7l H 32 EATCCM M IE 5 AN & i 54 A% 240 iy
(peripheral blood mononuclear cell, PBMC)ifli i R£E
s NG =y -0 117 4 1 O 1187 10 = e 11
BEE N, 113000 r/minf 010 ming) B #5415 . RPMI
164015723 . BREE A . G 4R 007 W A 38 H Gibeo
NI Trizolﬂ@ﬁ%@lnvitrogen/z}ﬁl; Platinum
SYBR Super MiXii#] . Fu GENE HD#% 44is{ 5] }
M SR & B 22 B Promega /A /] 3 PCRE | H
B EEIL TR 5 A RN F] ;. Transwel/NVE (L2
3.0 pm) 4 [ £ [E Corning/A F) ; Matrigel & i i 14 H
FKEBDAF . siRNAHT F IR i 25 5 AR A FRA 7
B PR
1.4 #HEREFE FLIRE AR T3 10% 15 28 1003 .
100 pg/mlE 5 2 F 100 U/ml 5 8 Z Y DMEME: 727
ISR, BRI 37 C L 5% CO,. UAMERLS
JEiR80%HT, FHIBEE FIEEHAL, A3t HL
55 S~ 1SR EUAE K AR B A 7 Je 2252 56
1.5 AS[EFLIR R 40 i FOXP3 mRNAMH X #5465
W LRI A0 Trizol 24 5 4R B RNA, #4218
Promega [ i G Ul B 5 iU s cDNA, 2R
PEfTqRT-PCRY H, LIGAPDH N2 . GAPDHH|
YIS . 1F X4%5'-CAAGGCTGAGAACGGGAA-3',

Med J Chin PLA, Vol. 47, No. 3, March, 2022

2 L 5ES'-GCATCGCCCCACTTGATTTT-3'; FOXP3
SIMFA . 1F i%ES-GTGGCCCGGATGAGAAG-3,

55 -GGAGCCCTTGTCGGATGATG-3', [
ZAF: 95 CHIZAFMEL0 min; 95 CASME1S s, 58 C
B k30s. 72 CHEM30s, HISAEH; 72 CHEH
7min, 4 CIRF. K2 9% M FOXP3 mRNAKH
POESSrN

1.6 420 S b3 AR R LR S HlLFOXP3
FEIR I A e M AR AT S S g, K A M AN T
6fLA Y, FR A MRl G B A 80% T, S Fu GENE
HD % Gl A U B A5 AT g, 8 25 I R

si-NCH YL 2 (B X IE) Ssi-FOXP3 55 e 4l . H
100 wIJC I 1 55 FE 577 B 10 i Fu GENE HDIRAF 1
10 pl si-FOXP3(usi-NC), & &S min5iR2], 435
TN Asi-FOXP3%5 YL 2 Flsi-NCHE YL 4 , 25 [ % B 40
AATATAE B, Y56 hiE o sg 2R3k, 24h
J& WA TR MMIE A, TS50

1.6.1 Western blotting 5 il 2H fi HFOXP3 1) K ik
KA WA AL, R RIP AR A2 fifk U 42

B EEN, BCAEAERIF&EHITEAE
i, 80 pg#E F1TSDS-PAGEHLTK, #5E(90V,
3h). MARPLAMCE-78 5 BEPLIA (1:500) . bt
ANGAPDHZ e[ Hi1A(1:10000), 4 CHEH L 5
TBSTEAE10 min x 37K, JIAZEE — 9t (il K
Pr)FMBCIFF 1h; Ve, 7EOdysseyZl 4 1R &
G AR I T T, H AR Sk 5 DL H 1)
FEPR IR 5 5 GAPDH WK {19 HUAE 6 R

1.6.2 AU RDE LA AT A RE 1 BuAs 4l
SRR I AN, H T AL B0 e A R A0 e
B, AR E NS x 1050 /ml, R T 6Lk
M, 24 b G ST L RIZE; PBSTREAR3IK, i
ALIEAE MIER TR, T0. 24 hyE 8 S B s
S0t 1) KR H TE) S A O BE T A IR, A F Image)
B R X, TR AR O R, &
HEINTE L. AREFE 538 (%) =(0 h 2R %
B —24 hRIE YERE) /0 hRIJR FE B2 x 100%

1.6.3 TranswellSZE MM AN 0 RZ8RE 1 B4l
R K BB, A Transwel /N ) %
(1 x 104 /&), /INE ISR ERE S ; FE
JA600 Wl 109%J1f 4 L P RPMI 16403555, “H
MR 3R48 h; PBSTHE, ZimEytn, BIEMEL
s T LSS IR, B ALIE S SIS ER o R
211 Ok

1.7 Sil=pab# [ FHSPSS 21084t 47 48 1143
Mro THE SR Dres®on, WAL ] H AR Al S A
AR, ZAN SR AT 25081, L mWw
Fb#R FHLSDAG 5 5 THERTERI LA (%) 3R, 4[]



@ WHCEE 45 200083 028H 478 B

FeBCR kg . A 7750 Bk FlKaplan-Meier
iﬁﬁlog-rank%ﬁﬁ?ﬁiﬁ%%%”*ﬁgﬁ, K 56 7K UE
a=0.05. P<0.0SNZEFAGIT2#E L,

2 & e
2.1 FOXP3TEFLME I 2H 2 rp i1 22 38 M H 510 R R

FOXP3MIfE '
' AR’ ' 4 e

x 100

Fig.1

HR 3 FOX P 375 4 Ji A% A 240 i o o 1 25 1
OL, JrMTFOXP3RIK G B HAFRE . M /b . ik
CaH R . TNMIH . 90 KB R
Ki-673 15 M Luminal 3 B R R, 45 R W, 4
Ji % FOXP37E Luminal A% | JCHkEL 455655 . Ki-67
IRk K TNMM ] T LM R b B 3R %
B (f°=10.154, P=0.001; 4°=5.516, P=0.019;
x’=5.649, P=0.017; y’=8.781, P=0.012). ZHJfLJi
FOXP3 BH R 2k A TR 4l RO B34 v 25 5+ 2 058
P2 L (P>0.05, 1),

2.2 FOXP3RILEH MK 2K MMM FL I B
A1 5T
100
95
2 90
H]
804 _poxpapitE
_FOXP3FH
754
log-rank P=0.715
70 T T T T T
0 25 SO 75 100 125
HEAFIEN ()

FFRER C R Ak IS5 R R, FOXP3
TEFL R 2 RV A, DB 9] 2 kA
I3 AT . FOXPITE VL Z 32 M BH M 2L AR 12 0 M 5 s
SIS 20 B A AN A A B A A Rk (L. ), Hirp
i TR FOXP3 FHPE R IA % 54.6%(36/66) , Al #%
FOXP3PHPERIE# 4140.9%(27/66) -

QHH@FOXE?@_‘TE /

i

-y .'.‘;1' 9, nﬂ—-.. y 8 S
Bl e pe 4l A I i 2 52 4 BEPE 2L 2

Immunohistochemical detection of FOXP3 staining in hormone receptor positive breast cancer tissues

U FOXP3RIA T L

MXZR 6Bl RZIRMEIREREE D, 61
W BE DT ok e #, FET-8M), Kishl, BEVTF
92.4%(61/66); WA ZI104E (12110 H), BESE
Fh87.88%(58/66) . XFFOXPIZN A% FI 4 i Jii e 35
B E I T Kaplan-Meier 700, S50 B/R, 400
FOXP3 [HYEZH S A A7 3 W] 0 i T 40 is A% FOXP3 ]
PE2[96.309%(26/27) vs. 82.05%(32/39), y'=4.147,
P=0.042], #i}JFEEOXP3PHM:ZH 5 4l FOXP3 [
PR B AR 2E T TG L [88.89%(32/36) vs.
86.67%(26/30), x’=0.133, P=0.715, [l2].

2.3 FLIE A0 RFOXP3FK ik K si-FOXP3 LK

A4
100 1
so-j_‘—|—.
£ ol
®
ﬁj 40
- M FOXP3[fi M
504 ~TFOXP3FHME
log-rank P=0.042
O T T T T T
0 25 SO 75 100 125
HEAERTTEN(H)

B2 FOXP3# k5 Z AP FL I B & U I 5C R

Fig.2 Relationship of FOXP3 expression with prognosis of patients with hormone receptor positive breast cancer



Med J Chin PLA, Vol. 47, No. 3, March, 2022 @

1 FOXP3TENLE 32 1A BHM:FL IR s 41 21 (1) F= 3 551 R BERRAIE 1Y) 5 R [461) (%) ]
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Expression of FOXP3 mRNA in breast cancer cell lines
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EH . HuTZIRIMFGE KB, B AR FOXP3 ]
JM#IHER2 . SKP2. SATBI. RunxlZ# )59 508 145
sEUs1) A ABFSY A & FOXP37E Luminal B*(HER2
FHAE) A Luminal B-(HER2 B M) 2H 18] Y 2 15 22 S5 K H:
PG E A5, TS5 FEA 4 /N B Luminal B*
B AR IEAT PR ER I A OC, SRS YT KRR
Hikt—2 0 HTHR'HER2' 5 HR'HER2 [ £ 57, Jf
i 2ok 22 2 M AR S sl S g nE AR S i T A
S THLRIEA TR ARG . Zhang " & B, FOXP3
AT ST L AR R A0 b 4 i B2 P CD 44
TR FU MRS A0 M B (R, R
W98 % B, FOXP3AE My %% 5% K 1 Al 4 TPs 3V A
CXCR4"™EFLINHE &, ISR ANME 18] . DNA
524t AR B0 3 FOXP3-KAT2BH I 45 miR-141
FImiR-200c ¥ 7235 FOXP3-BRCA1-miR-15 5% 2"
K2 5 R &R R . FOXP3R ]
TR I A P R A 4 T (vascular endothelial growth
factor, VEGF)E@%ﬁ%m%ﬂ%@lﬂl%%ﬁﬁﬁi[m, 5%
i T JENCKAP LAY 234 10 LR e 2

Hiy 282 # N, FOXP3JE T FLIfJe i i
S, HRE R F AL FOXP3EA AR B
Wr{H : FOXPITEAMEAZ h & AEMIEA/ER , 4
JEFOXP3JFTCILAEF o 4 BT FOX P32 1 Al fig & A
HMEFOXP3IEKH X A JE R 5848 | Bk, 255 5%
P RWL . MR R B EE RIEE, S
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FOXP3 5 [ A 157 21 20 B A2 i A SR 7 20 i i
AT MR PP GaoZE PRI R I, M
2 FUME BE 52 2 (galectin-1, Gal-1)7] 5FOXP3#)
FKHIX 254, HEOXP3TLikIE & M T e, 4k
M R A A E . (R A R 2 5 IR
ARTTEOXP3E M 5L N 2 5 7L IR R 22 FL 1)
S S [ K LIS AL

Zi bk, AR LI, FOXPITEMEZIK
PH P L 0 v 1 e A8 v i TS B X R AR A
A2, AR FOXP3 AT 2 M LRI BB AR, (a4
J SR FOXP3 Y T 55 S AN B o A [] 3 28 R AL 1)
FOXP3MPERIARIE], wRe SR RAE . gk . B
J 647 1 5 PR 30 1 X Cp G %y S R A 25 i st
=2 TR IR Y i S = Tl BT U 2t ) v 3 i}
TS R AL RS A S ALK . 3 R Bh
F X H AR SR I S A TR AR o ARWFFE AR ST
4 i 2 52 3 {XGIE 52 T FOXP37EMCE-75L i 41 it ik
TR VE T, T FOXP3AE i 3 PR 78 L AR 98 b
() FLAAAE FE ML K I i AL A 15 3 2 Ry | A
HNSZEIRAMESY , FOXP3A YR NI & 2 A FH T
PRIEE BT A i ) SR T A
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