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Expression of forked protein F1 in breast cancer and its relationship with clinical
biological behaviors and prognosis of breast cancer
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Abstract:Objective To investigate the expression of forked protein F1 (FOXF1) protein in breast cancer
and its relationship with clinical biological behaviors and prognosis of breast cancer. Methods The expression
of FOXF1, E-cadherin, N-cadherin were detected in 139 pairs of breast carcinoma tissues by immunohisto-
chemical staining. Then analyze the relationship between FOXF1 and clinicopathological characteristics in

Positive rates of FOXF1,E-cad-

herin expression in breast carcinoma tissues were 28. 8% .33. 8% , which were significant lower than 80. 6%,

breast cancer,the effect of FOXF1 on the prognosis of breast cancer. Results

79.1% in carcinomatous tissues (P <C0. 05). Positive rate of N-cadherin in breast carcinoma tissues was
31. 6% ,which was significant higher than 10. 8% in carcinomatous tissues (P<C0. 05). The positive rate of
FOXF1 in different tumor sizes,lympho node metastasis, TNM breast carcinoma tissues were significant dif-
ferent (P<C0.05). Overall survival of negative FOXF1 expression-breast carcinoma tissues (72. 73%)was sig-
nificant lower than that of positive-breast carcinoma tissues (95. 00% »x*=8.113,P=0.004). The recurrence-
free survival of negative FOXF1 expression-breast carcinoma tissues (63. 64 %) was significant lower than that
of positive-breast carcinoma tissues (95. 00%, y' =4.396, P=0.036). Conclusion The low expression of
FOXF1 in breast cancer might be associated with tumor proliferation,tumor metastasis and poor prognosis of
breast carcinoma patients.

expression; metastasis; prognosis

Key words:forked protein F1; breast cancer;

LR A6 22 P TR R A AR AR i 1 R O B K
T AEAE ETE R 45 TR T T BLA R G is AR T K
- R R 3 A R LR AR R TS A B BOR A
RS A R WL PR Ik 3 5R LR BT 1 3R T T Bl
TEJEBE AR AR W) 2 G AT REJE I — B AL

EF BT £ I B H, RN F LR IE. 2

Jir R BE 5% 4 R B B R BESR IR X k& OFL
(FOXF1D) & fifi & & il 458 43 /46 52 0% G B 8 7 15
CL A WFIE7E A Il 5 kS O o il i B A i 3 & B A R
BE A FOXFL JE R A7 5 2% A B R B =728, i
P 2 T UL I S8 R B LR A5 il Y 6 A0 I A Y

B 1E¥& .E-mail: Xu zhenglei@163. com,



- 3176 - BREFEEKR20I8F 11 AF 15 64% 21 H

Lab Med Clin, November 2018, Vol. 15,No. 21

PR R BB . FOXFL 154 %3k 5 45 W9 il
I VAU B B  HE B A 2N . B R, FOXFL &
FLBR AR Hh A B AR A AT 5 0000 2% LA o 1 20
FOXF1 f) ik 7K, IF B 5% LR JE 41 40k FOXF1
2B H5IERREE S R B HE S ZE R,

1 #EREHE

1.1 BRASRUE 139 XiF L Mg 41 258 I X i 9 55 41 41
(R8s 1 SRy b U S A B A B A B L AR R
4 I A S B Rk o G A % M )L O A R R L bR K
/NCTNM 3 1 i3 R 32 1R (ER) V22 R 2 1R (PRO |
J g 3 PN 3 B AR K I 7 2 12 (HER-2) & 8 il
SRR S EPS W

1.2 WS RF fmdg bl amn s
AR A RN A Ryt A FOXFL Fii ikl {5 5 =
PG % 34 (sigma) 23 /) S Bt B Bt B BT A 45 26 [ &R
FH E(E-cadherin) . #5 % [iff &5 .9 N (N-cadherin) £ il iz
FE A EE CST A H.

1.3 ik Gl gUbA R .o i 4 1000 19 W
5 Ji5 i S BE K A S A 1S R B & R PR )
R - A AL W B (SP) ke o, MR R R ) &
AH 5 77 ) e £ 2ok R 5 1R R 2% v iR (PBS) AR
B —PUAE A B BE L A U 56 T 2 BE M A R B
XTI,

G BE AL 45 R A E F A8V R s e 6
WARUEE T BEAT WA RPE 43 O HLE A7 2 R AR R 4R .
FOXF1 3225 v 76 40 H 4% Hh - 255 5 v f B T s a5
J3E R B 20 B B 43 3R AT B Bk L e e g
T HEARE O R 0 4 B O NIREATE 8 1
gy B ORI 2 4 45 O AR A5 3
g5 FHPEAAE A 43 R bn i s & T BT
T 500 41 A PR 40 5 <10 % PF 2k 0 435
10 ~<40%PEHR 1 43:40% ~<T0%TE K 2 4y, =
TOYOPE R 3 43 . K Yo o 5k 5 R BE M 40 B ET A R E 4y
AN 75 20 14 84318 A BH BH - 40 07 (4 4K 48 0~ 2 43 TF
BB s >2~6 ZrPEE N FHAE.

1.4 Siits@hb s SR SPSS19. 0 48 it #1447 %k
Pt A PR K BT 2 A M. BT R DL B B o R R
N2 A R Z A R R o K g, 2l R 2
M LR Fisher Kp5 s 447453 1 R F Kaplan-Meier
s R Log-Rank K50 Fb %% FOXF1 [ 94 2 & 1 FH M
BEZR B ERAEGFREE L EFRNESR., P<
0. 05K 22 5 A G245 L,

2 % g

2.1 Mg A 5955 44k FOXF1, E-cadherin il
N-cadherin By iK1 B 139 4 i g 4 41 b FOXF1
A E-cadherin fY FH P R AK T 9 57 41 41 (Xz =75. 248,
P=0.001;y"=58. 082, P=0. 001), il & 41 41} N-
cadherin fy fH M2 5 T4l B (x> =19.616, P=
0.002), W& 1.K 1,

*x1 FOXF1.E-cadherin B N-cadherin §J

RirER(%)]
2 I FOXF1 E-cadherin N-cadherin
Jieo 98 20 21 40(28. 8) 47(33.8) 44(31.6)
I o5 2R 112(80.6) 110(79. 1) 22(10. 8)
X 75. 248 58.082 9.616

P 0.001 0. 001 0.002

DARANSTEE ] | BN AT O £ SRR S T Y
H:FOXF1 R @M TAMAZ. AB.C M4, D.E.F Kk
B4, Hh A D.E 3 FOXF1 B4, B.C.F & FOXF1 Fi# . & %
i g B8 [X Jok
B 1 FOXF1 EAREERMEZEHARH
FRIL (SP, X 200)

2.2 FLMREA L h FOXFL B35k 5 Mo A= 1 2 80
FIRFR AR /N Gk EL S5 56 8 L TNM 2 3 1) 7L
fdm 412l h, FOXFL MR 22 R A 5 it B X
(P<C0. 05) ; Al 4E# . PRVER, HER-2 3k, 4 412
A 7L e 420 h FOXFL [ BH M R 22 S 453 2%
BN (P>0.05), W3 2,

2 IRBALTH FOXFl WRESIABBEIGKEY

BHMEXRL(%)]
FOXF1
S5 n e g
[51ea PR
) 1.870 0.171
=60 43 34(79. 1 9(20.9)
<60 96 65(67.7) 31(32.3)
RPN 44,931 0.001
Tl 57 23(40.4) 34(59. 6)
T2~T3 82 76(92.7) 6(7.3)
e LR 22.759 0.001
No 74 40(54.1) 34(45.9)
NI~N3 65 59(90.8) 6(9.2)
TNM 4344 74.339  0.001
139 33 42,1 29(87.9)
1LY 60 52(86.7) 8(13.3)
118:4] 46 43(93.5) 3(6.5)
ER 3.330 0.068
BRI 77 50(64.9) 27(35. 1)




B ES% 5K 2018 4 11 H4% 15 %% 21 #1  Lab Med Clin, November 2018, Vol. 15, No. 21 « 3177

k2  IBREBAESAT FOXFI MERIESIBREIRKEY
SHMERI(%)]
FOXF1
e n Y P
[51¢3 PR
R 62 49(79.0) 13(21. 0)
PR 3.802 0.051
PR 52 32(61.5) 20(38. 5)
B 87 67(77.0) 20(23.0)
HER-2 0.893 0.345
PRI 24 19(79.2) 5(20.8)
Rk 115 80(69. 6) 35(30. 4)
HEERE s | 0. 749
R A 129 91(70.5) 38(29. 5)
RAATE/ N 3 2066.7) 1(33.3)
BN 6 5(83.3) 1(16.7)
R R IR 1 1(100.0) 0€0. 0)

2.3 FLIRIE4LLUh FOXFI WHEEX SR EHIE ML
#  FOXF1 FHM: K B 2% 3k & SR A A7 % 53 0 hy
95.00%.72. 73% ,FOXF1 B 1 3L I 6 B 3 i Bk A=
FERALT FOXFEL FH M 2L A o 505 0 B iR AR A 3, 22
A G B L (Log-Rank £ 50, " = 8. 113, P =
0.004), W 2, [k, FOXFL fH  BEE R B E T
BRETERHN 95.00% .63, 64% . FOXF1 BA:FL
i g S8 A TC B R A AR T FOXET 4 2L it s A8
B IE REERE . ZRA R 2% B X (Log-Rank £
K. y"=4.396,P=0.036), WL 3,

100 =
~ 80
g
&
#H
%% 60
5 —d— FOXF1PAtE
~— FOXF1PAtE
40 T T 1
0 50 100 150

HE7FRYIE (A)

B2z AEFOXFIRZMWIABMEEESFEFTREFHLE

100 =
80
g
{60+
H
E
]
R 204 =i FOXF1FRTE
—i— FOXF1PRTE
20 \J Ll 1
0 50 100 150
47FRtE (D

& 3 AE FOXFl REMIBEEELE
EEEREFERE

3 it e

FOX J 5 5215 G 1 — L0 A Sk 25 0 3800 5 5%
W XREFHNFAERKBAEE SR A EE/EA,
() BsF o, 80 4 5 40 B D300 Lt 2 R L A A Ol A e g
F AR R . FOX KR () 45 25 1 5 15 2 g 11
PR YA, Hip FOXFL J& FOX %% # 2
AR 53 FOXFEL BAPE 2 3K /N BLUAT s B0t &% L 10 3% . &
BUREMRIEREF R,

LM i S — ol ™ L L Ve i B Y B B R
REEST T By k25 FLUI s 8 3 SR 0 BUE B DA
RK s . AHIEAYA 8 53 LI 25 2 5 e T &
HEkZ AR YT T B X BB I R AR s A
I R FLR I A AL SR B iR B A B
2., FOXF1 730 B9 v iy piF AR 22, 8 1F FOXF1
7 7L g v B P R — T BT Ik i A .

ARG R W, FLIR R A 4 FOXFL () 3%k
AR 9 05 2H 2L 3xX 5 Al F 9 A A R g il
Fa P F AR A B B G A T A A
7N 5139 4y B ygg 40 21 v FOXF1 il E-cadherin A9 FH 4
AR F IR 5 A2 Mg 4l 8 N-cadherin 1% FH M % 5
ToE 57 A, HOATE g K/ ik B 457 85 . TNM 43
WIR M 212 FOXFL i FRPER 2 R A G it B X
(P<C0.05), FOXF1 Al fle 5 s s A 2, 5§ PK
LU IE AE 7L AR vh FOXEL 2 5 98 71 40 i J&] 199 2%
I BT 8 E BEk TNM 2030 B 1~ [ Ay B¢
BE B I AL e % 1 BT R, FOXFL 3% 35 IR, i 6
BT L, Mg 441t FOXFL £k 81k, E-
cadherin 35 fIK, N-cadherin 58 5 . & iE 0 0F
SEFEH b Fz-18] T Ak CEMT) 78 3L I 98 56 7% 3 72
RIET REAER . EMT BRHEAE T LR AsEY a0 E-
cadherin % 98 /b F [1] J5T 5 2 # 40 N-cadherin , i JE &
FFIZF 7 25 R S 8 m L 3R FOXFL A g
A EMT i 78 >k 30 i b 5 bk 02 45 5% 7% 94 s
TNM F3 88 5, b g 2121 FOXFL 9 B PR 3255
B. ML EZEREIR FOXFL 25 7 20 0 & 4 .
K&,

Ao A A R AR W] FOXFL B A AR A 77
BT KA R U] BART FOXFL FHE 8§08
FOXF1 Rk ML, B H TG 22, XepFRags LR
W, FOXF1 A] 1k Sy ] Wr L B 9 R85 TG B9 A i 400
FLIR RS B PEAL R G4 FOXEL By 6 I n] B 25 by HE
T £ Y S A VEARIR T O S22 B T 4R T Y
B,

S % ik

[1] LTY P,HUANG R X, WANG L, et al. microRNA-762
promotes breast cancer cell proliferation and invasion by
targeting IRF7 expression[ J]. Cell Prolif, 2015, 48 (6):
643-649.



- 3178 -

[2]

[3]

(4]

(5]

[6]

[7]

(8]

[9]

BBE¥ 5K 201845 11 A% 15 4% 21 3

Lab Med Clin, November 2018, Vol. 15,No. 21

KALINICHENKO V V., REN X, USTIYAN V. et al.
Foxfl transcription factor is required for formation of
embryonic vasculature by regulating VEGF signaling in
endothelial cells[J]. Am J Respir Crit Care Med, 2014,
189(8) :709-720.

PRADHAN A,USTIYAN V.ZHANG Y F.et al. Fork-
head transcription factor FoxF1 interacts with Fanconi a-
nemia protein complexes to promote DNA damage re-
sponse[ J]. Oncotarget,2016,7(2) :1912-1926.

PK L K,LEE J S,CHEN H,et al. Cytoplasmic mislocal-
ization of overexpressed FOXF1 is associated with the
malignancy and metastasis of colorectal adenocarcinomas
[J7. Exp Mol Pathol,2013,94(1) :262-269.

WEI H J,NICKOLOFF ] A,CHEN W H,et al. FOXF1 me-
diates mesenchymal stem cell fusion-induced reprogramming
of lung cancer cells[J]. Oncotarget,2014,5(19) :9514-9529.

FULFORD L,MILEWSKI D,USTIYAN V A.et al. The
transcription factor FOXF1 promotes prostate cancer by
stimulating the mitogen-activated protein kinase ERKS5
[J]. Sci Signal,2016,9(427) :ra48.

PK L K,LEE J S,LIANG X,et al. Epigenetic inactivation
of the potential tumor suppressor gene FOXF1 in breast
cancer[ J |. Cancer Res,2010,70(14) :6047-6058.

YOO Y G, KONG G, LEE M O. Metastasis-associated
protein 1 enhances stability of hypoxia-inducible factor-
lalpha protein by recruiting histone deacetylase 1[]].
EMBO ],2006,25(6) :1231-1241.

MATSUSAKA S,WU A H,CAO S,et al. Prognostic im-

pact of FOXF1 polymorphisms in gastric cancer patients

[10]

[11]

[12]

[13]

[14]

[15]

[J]. Pharmacogenomics J,2017,18(2) :262-269.
NILSSON G, KANNIUS-JANSON M. Forkhead box F1
promotes breast cancer cell migration by upregulating ly-
syl oxidase and suppressing Smad2/3 signaling[ ] ]. BMC
Cancer,2016,16(1) :142.

MAHLAPUU M,ENERBACK S,CARLSSON P. Haplo-
insufficiency of the forkhead gene Fox{1.a target far sonic
hedgehog signaling, causes lung and foregut malforma-
tions[ J]. Development,2001,128(12) :2397-2406.
KALINICHENKO V V,ZHOU Y, BHATTACHARYYA
D.et al. Haploinsufficiency of the mouse forkhead box f1
gene causes defects in gall bladder development[]J]. J Biol
Chem,2002,277(14) :12369-12374.

KALINICHENKO V V, BHATTACHARYYA D, ZHOU
Y,et al. Foxfl +/— mice exhibit defective stellate cell acti-
vation and abnormal liver regeneration following CCl4 injury
[J]. Hepatology»2003,37(1) :107-117.

MA F,LI W J,LIU C X,et al. MiR-23a promotes TGF-
beta 1-induced EMT and tumor metastasis in breast canc-
er cells by directly targeting CDH1 and activating Wnt/
beta-catenin signaling [ J ]. Oncotarget, 2017, 8 (41);
69538-69550.

STARK T W,HENSLEY P J,SPEAR A,et al. Predictive
value of epithelial-mesenchymal-transition (EMT) signa-
ture and PARP-1 in prostate cancer radioresistance[ ] ].
Prostate,2017,77(16) :1583-1591.

Clic i H 37 :2018-01-28 & 18 H ¥ :2018-05-20)

CEHEEE 3174 30

[2]

[3]

(4]

[6]

et al. Annual report to the nation on the status of cancer,
1975— 2009, featuring the burden and trends in human
papillomavirus (HPV)-associated cancers and HPV vac-
cination coverage levels[J].J Nat Can Inst.2013,105(3):
175-201.

K SC AR, X R R SR O A U7 1 R R T BUIR LT . PR
ZEiR,2017,23(9) :1732-1736.

VAN DOORSLAER K, TAN Q,XIRASAGAR S, et al.
The papillomavirus episteme:a central resource for papil-
lomavirus sequence data and analysis[J]. Nucleic Acids
Res,2013,41.D571-D578.

SHEN-GUNTHER ], YU X. HPV molecular assays: de-
fining analytical and clinical performance characteristics
for cervical cytology specimens[ J]. Gynecol Oncol, 2011,
123(2):263-271.

PETT M, COLEMAN N. Integration of high-risk human
papillomavirus: a key event in cervical carcinogenesis?
[17.] Pathol,2007,212(4) : 356-367.

FTELTE 4 IR . N FL Sk 98 s 75 19 U AT 4 AT 0 B0 L )
L] A E A1, 2014,29(24) . 4021-4023.

[7]

(8]

(9]

(10]

[11]

FEOLI-FONSECA J C,OLIGNY L L,BROCHU P,et al.
Human papillomavirus (HPV) study of 691 pathological
specimens from Quebec by PCR-direct sequencing ap-
proach[J]. ] Med Virol,2001,63(4) :284-292.

VAN DEN BRULE A J,MEIER C J,BAKELS V,et al.
Rapid detection of human papillomavirus in cervical
scrapes by combined general primer-mediated and type-
specific polymerase chain reaction[ J]. J Clin Microbiol,
1990,28(12) :2739-2743.

0 MIROMR , 2R L L N FL SRR R AR R A A
Y r st R LI ], h B AE (b 2 My 4% 35,2016, 36 (5) : 20-
23.

EYRIE R BRI fE ) HPVDNA 4 320
FU9 1 A FEAIL I G R G 328 R D). 38t % , 2017, 39(9)
775-783.

X A, FERUBA O3 . N Sk 98 s B Ak U 5 R AR
T Tk LT . Bl A Wy 2 B e o g 5 2014, 42(2) £ 54-
58.

(e H 1 .2018-01-12 16 151 H 9. 2018-05-04)



