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Effect of FOXMI1 gene regulation on Herceptin sensitivity in breast cancer BT474 cells
XIE Jia,ZENG Chun-lan, WANG Jun,ZHAO Pan  ( Department of General Surgery, First People’s Hospital of Chongging Li-
angjiang District, Chongqing 401121, China)

Abstract. Objective To explore the effect of fork-head box transcription factor M1 ( FOXMI1) gene regulation on Herceptin sensitivity
in breast cancer BT474 cells. Methods FOXMI1 and FOXM1-specific small interfering RNA (FOXM1-siRNA) targeting FOXM1 gene were
transfected into breast cancer BT474 cells, and the cells were divided into the up-regulation of FOXM1 genome, the down-regulation of
FOXMI genome,and the control group. Western blot was used to detect the expression of FOXMI1 protein and PI3K/AKT signaling pathway
protein. MTT method was used to detect the proliferation of BT474 cells with different concentrations of Herceptin drugs. Transwell test was
used to detect the migration and invasion of BT474 cells with different concentrations of Herceptin drugs. Results  After down-regulation of
FOXM1 gene,the relative expression of FOXM1 protein decreased significantly (P <0.05). The proliferation rate, migration quantity and in-
vasion quantity of BT474 cells in the up-regulation of FOXM1 genome were significantly higher than those of the control group. With the in-
crease of Herceptin concentration,the proliferation rate, migration quantity and invasion quantity increased gradually. Up-regulated FOXM1
gene could enhance the resistance of BT474 cells to Herceptin, and promote the proliferation, migration and invasion. The proliferation rate,
migration quantity and invasion quantity of BT474 cells in the down regulated FOXM1 genome were significantly lower than those in the con-
trol group. The inhibition degree of low concentration Herceptin on the proliferation, migration and invasion of BT474 cells was weak. The inhi-
bition degree of high concentration Herceptin on the proliferation,, migration and invasion of BT474 cells was excessive. Meanwhile, the inhibi-
tion degree of medium concentration Herceptin was between low and high concentration Herceptin, which could effectively inhibit the prolifer-
ation , migration and invasion of BT474 cells without over inhibition. The proliferation rate, migration quantity and invasion quantity of the
down regulated FOXM1 cells were significantly lower than those of the up-regulated FOXM1 cells at different Herceptin concentrations. The
relative expression of PI3K,p-PI3K, Akt and p-Akt protein in down-regulated FOXM1 genome was lower than those in the control group and
up-regulated FOXM1 genome (P <0.05). Conclusion Up-regulation of FOXM1 gene can enhance the resistance of BT474 cells to Herceptin.
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Down-regulation of FOXM1 genecan inhibits the proliferation, migration and invasion of BT474 cells by acting on PI3K/Akt signal pathway

under the intervention of medium concentration Herceptin, thus inhibiting the development of breast cancer.

Keywords: FOXM1 gene;breast cancer; BT474 cells; Herceptin;drug sensitivity

FUMRSE S —Fh e Lot Hh i WL B e B AL 5
AR R T , FLIR IR 1Y) A S i Tt s, HUR I A
Wk AR R Al 7 R R W L e A AR R
FOXMI J&F FOX JLHZ G 1 — 01, 25 2R i
TR R IR R T R R IRE . AR
W, FOXMI 7EFLARIE . 8 9 | 1 57 i 26 5 1k i o 1
FRWETIEH AN o IR FUME R A L2E10)T
JLABRFETT R F—4k 259 (0 B AR T AR T B
TR TCBA A 1 R 18, AR RIS (o P A 0 Bt R
7, ABFFOm I P FOXML JE R 4857 Ho Sl
BTA74 A0 BFFETT 25 BUBAE ()52 M, DU Sk LRI 1Y)
RIS

1 #R57FE

1.1 ##

FLIRIER BT474 4l B bl AR Y RHECA R
ovw)e B BFFEVT, W H Genentech & [GF-/3 ]
FPRZE v (EZ5MEF 120110020) ; S K BL FOXMI 4t
& B Proteintech H [& 24 &, /N B T K Bl PI3K,
p-PIBKYLA it A AKT \p-AKT HiREI i _F iR 5
AR BR 2 7], MTT 370 & | Transwell 125 £ 1
Wy 8 DU A ) TR R W) 5 PBS 22 il g B
PR B EYRARA R AT,

1.2 ik
1.2.1  4AfpssE VAR LS BT474 2 i B

W PRGHER A 40 °C R B v VR S 5] 2
£, A 2 mL (58 415 3735 (10% PBS,10% ~ 15% 11
56 mLJ& 2 I3, 1% (19 5. 56 mL 75 4% %5 2, 500 mL
RPMI 1640 ¥:353%:) ,1 000 r/min, B.0> 5 min, 3 F &
ORGP ce 1 O 0 S S L AVE R LR ST L D S NP
K5 mL, BT CO, B5F4H h s (AR EE 95% R
37 °C .CO, VRFE 5% ) , 55 2 RIRW , 3557 240 A
HHIRF]80% ~90% WHiHATIE

1.2.2 B/l g FOXMI 3 38k . FOXMI-
shRNA JFRL, BB A K0 7L AR EE BT474 41 it
FLH K2 20 x10* A4~ BT474 41, 3270+ 6 FLARH , %t
AT 8%, BE 3R 24 h g, $ae IR Gyl 5 Ul B 5 8
100 nmol/L. FOXM1, 100 nmol/L FOXMI1-siRNA J%
RPMI 1640 3555 3 4l ¥m A BT474 40 ffd 347 5%
e, FRYL IS URSEEE SR 48 h RN . G

FIAS TR, 240 B 43 oh b 8 FOXMIT 3 R 4 (5% Yy
FOXM1) . F 4 FOXM1 3t (44 FOXM1-siRNA ) il
Xf BRZH (A SF AR S AR BORL) o

1.2.3  Western blot £&{ll] FOXM1 & 4 13k it
SRAEBIHIAHML, {5 71 PBS 22 vh g v 3 i L) b, 73 g
G 0P, A TP 20 M 4, S AL 3 35 min, Z J5 £
UBEE T, BCA I 85 VR B . LI 20 pg 2514,
T 10% 1) SDS-PAGE #E R #FAT HLUK , In A &tk 4
f) SDS-PAGE #5122 ik 100 V 48 &, HL 9K 120 min,
350 mA fH i, B 5% 90 min, 2Z 5 #F4F HL 5% IR I 7
10% 45,37 CHSE R IFRIR LB 1.5 hy 55—
Yish4 , i TBST #% 1: 1 000 # B FOXM1 FI B-actin
—Pi, 764 CHHEE T E SR IRFE;24 h J5 ] TBST
GEMRIEVE, 5 WA A TEERTME 1 h, f1kH
TBST ZZ vhif S I I Uk o B Ja A S 5% 708 HLR 7R IR

£

T AT 6 P 4 R L A £ AR
Wi
124 RREWEMHIEGTEY TR AL 48 h

Jei , WSC 200 e ) S 0 A, 4 A P R B FL 2. 0 % 10°
(100 pL) , HzFP+ 96 fLAH, BE SRl Ml % )5 , 2 F
BTS2 530 ) a4 A 1 wmol/L. 5 umol/LL
10 pumol/LAIG v L i Wk BE A AR 26V T, B THER 37 °C |
5% CO, Br A 1557 24 h 5, OB FL N G 55 3R
XRRZEfH 0. 1% ) DMSO 58 & K5 FR il 35 5%, LA
FOXM1 JERZ R 8 FOXM1 3 R 41 43 51l fiff FH A [ e
JE R BEFETT AT RE 7R

1.2.5  MTT kil A [a] e B BRFE 7T % BT4T74 41 fifg 3%
B AE 71 (5 TR 7 BT AT 20 0 20 3% 37 2R 0 1) B[]
Jei  AERFFLH A MTT 20 pL 46Z:05 5 4 h 4 B3R
FFEm B, SR J5 72 FL P i A 150 pL ) DMSO, % ¥
10 s, >R FBEHRSGI 5 P 1Kk 570 mm (14104 OD i,
Fa HE e 240 if 3 A R F A0 5, BB R = (4fiffu4] OD
i/ Z MM - 1) x100% , 54 BT474 4 HIEHE % .

1.2.6  4ifgRRScs: 5 FLIVE BT474 20 il

2 18 FLAR Y, 75 40 M 3% K 21 90% B, ffi A 100 L 1)
fosk, M ERIH 3 A HZ, ZJE4l PBS il vk
2 ~3 B 0. 5% ()58 S RE SR G 57 24 h J il
FHAS 0 U L 45 2L A M 1 32 A AR 1k

1.2.7  Transwell 5250 K AN [A] ik BE AR €11 259 T
BT474 41 g i) 1% 2% fig A T B A K Y



280 B FRAFRE

J REG ANAT OPER SURG

2020,29(4)

http : //www. jjssxzz. cn

BTA74 4 HCH | WL A0 % B2 o 3 x 10°/mL, I
W R 1% ()58 e B IR FL B A, #F 100 L 119 41 g
EWIMARA/NE R, R TR ETCA Transwell /)
=L INATCILYE B 37 3, i & 30 min J5 £ 56 5 i F /K
fto ] Transwell /N HOIITA A LB, TR A L35 55 97
FEFEM AR EE AT N R 5% 24 h, Z Je i e e a3 K
FCHCH ) PBS 27 i IR , il FH 22 2R W I L 1 s
RIS R e e kg T et R UL 15 min, )5
JH PBS I35 3 R BB R REHLIEHLAY 5 4~/ INL
PREFHA IR, AR T 3 IRAN AL B 41t

1.2.8 SEEMPEITHE T PI3K/AKT 5 53 [ 2 1
gL ffi ;| Western blot %f PI3K . p-PI3K, AKT,

p-AKTZE IR, J7 ikl 1.2.3,
1.3 %itsase

Sl SPSS 19. 0 Ge A X RO 4e H2 Ak
B, HHREVORR A £ BRUER (% £ 5) HEOA,3 411
WRER I F RS, W54 R A BEA 1 Ko,
P <0.05 %% R HA G221

2 #R

2.1 RAXEMET BT474 mf st J FOXMI T &%
F2 FOXM1-siRNA s %

BT474 2 g i B %5 4t FOXMI i 335 F1 FOXM1-
SIRNA [5Gk DL R 28 3R k. B AE  IER
HPUCRIAF| 60% LU F (K1),

X BR 2 FIHFOXMIZEREA  FHFOXMIZEREA

1 EENXBHMET BT474 W5 BT474 40 B f% I &% i
FOXM1 % FOXM1-siRNA & ( x200)

1 wmol/LAFFETT

5 wmol/LAFFETT

2.2 i FOXMI & & FOXMI % & ARst ik 3 rbik

3 FOXMI K& 4 i FOXMI & [ A9 A X 3R 56
SRR R R BRALAY 1.5 A%, 10T H FOXMIT 3 [A
41 FOXMI B [ A AH X 223 1 B S o 20, J2 % iR 4
1 30%, SxTHALKER B AR EE X
(P<0.05), W& 2,

EIHFOXMI
LA

TIHFOXMI

Xof B ZH P2

B-actin - -— -

10 ®
X 06-
=
=
S 04- 1 .
5 0.2
S
0.0

[ [ I
¥HRZH FIJHFOXMI R IHFOXMI1
R4 A4 ®

* . G aF R Az P <0.05

E2 >PERA. i FOXMI £ F 4 Ti§ FOXMI1 & F A

FOXMI E Qv Rk &
2.3 REGREMEIT BT4T4 mpa g sise /1 04 %k

- 9E FOXM1 3 [H 41 BT474 41 (i 16 5 2% I 2% 25
TXF HRAL, HLBEE BEFETT Ve B A3 I 5 2 4 i o
R FOXM1 BLPR a] 45 BT474 4 i %k 28 7T 1 i 25
PR PEHEE5E (& 3) . T FOXMIL K&K 41 BT474 4
UL £ 438 B 3R S 3 IR T X R, AN R 1 o R T X
BT474 240 il i 35 5 6 7 1 400 1) R 8 555 , v R 2 ) o
FEVTXT BTAT4 4 i 1 35 58 8 7 A4 i 2o B, o e v
PR T G FE AN BT A TR L Wk B =[], B A8 A AL
Al BTA74 03450, (HICHD o B2 8. AT
BRFETTUREE TS, T o FOXMI 35 [X] 25 40 Jifd A% 34 4 2% i

FALT LIH FOXMI JE R4,
10 wmol/LARZETT

<150 ; <150 ; y <1507 ;

g <+ LIHFOXMIMENAL -+ [ JHFOXM 1L 4 5 -+ FJHFOXM 1L 41
Feud X A2 m X AR = X IR

2E100 + FHFOXMUIERZL 5200 -+ FJHFOXMIKEH 4L 1001 + FJHFOXMIFEH 4]
P P o

==y =4 SO

= = =

£ 50 £ 50 5 501

= LI = =

<~ < <

= = =

m m m

0
0 12 24 32 48 60 72
Fisf i) (h)

0 12 24 32 48 60 72
] (h)

0 12 24 32 48 60 72
i) (h) ©

3 FEREMEZTHY T BT474 HRARYHEFE AL 71 bL 3%



BEF K% 2E ]REG ANAT OPER SURG  2020,29(4)

http : //www. jjssxzz. cn 281

2.4 REREMEITHY T BT474 miaty TH 48 H
16823

8 FOXM1 3t [F 4 BT474 40 il (¥ 3T 6 50 5 55
HZ T X RRAL, H KB 57T Uk B i 3G 0 1T B8
BTN, _FR FOXMI1 JEPR n] 5 BT474 24 il X
FET R 250 AL HETE A% (&1 4) o NI FOXMI %& K
2 BT474 241 1) 3 7% 8500 0 3 /0 T 0 B, IRk B
PIBRFETT X BT4T4 4il Jfd 1) 3 B RE I 1 400 f) i 3 48
55, U BE G R FE VT X BT4A74 40 i 1Y 5 A% fiE 1 B 3
il B2, T v B 1) R 7T X 4 A B 1) R Ay F
IG RR 22 8], BE S A SO I i) BT474 41 il iE 55,
T A B R B AN W BRBE T Mk B R, N A
FOXM1 J& (K 4 40 ffg i) 3 B s 8 & 18+ LA
FOXM1 3t [H 4.

R4

1 pmol/L

5 pmol/L

10 pmol/L

4 FEREHZTHYT BT474 BRHTHEE AL
2.5 RELREMFTHYT BT4T4 etz 248 h
203

3 FOXMI 3% K 41 BT474 41 i (i 45 22 0 i 15
E LT IR, FLIE A BRETT W 0 BN R R
TGN, R FOXMI HL P n] 3% 5 BT474 4 ffg X} ik
FETImT 2510k R HER 22 (E 5) o F i FOXMI L[
2H BT474 20 ifl 1) 4= 28 50 8 3 /0 F 0 B4, Ik B
PIBRFETT X BT4T4 4 Jfl 1) 4= 22 RE I i 400 fi) i 2 48
S VI B I R 2R VT N BTA74 40 M (1 12 22 BE H1 1 )
il B, 1T Hh e B A R R T T X A AR 2B RE S TR
1R 2 I, RE M A S A ) BTA74 21 iR 28, o m
il B R B, AR BRFE VT VR EE N R R FOXMI g
PR 21 240 i 1) 1R 28 450 B 3 /0 F R FOXMI JE R4,

o R 2

TIHFOXM 13 K 2H

1 pmol/L

IV e 1, e 3
praTErey
o v ./

5 pmol/L

10 wmol/L

22

5 RNEIREMHIETHY T BT474 FIEEEEE S
2.6 EEMEITKRET 3 4 PI3K/AKT 15 5 i@ % &
B AR A R A AR

FET RO EE R R BE R RRFET T X BT474 2l
IIEFE T B A= 22 RE T A4 I RE FE B 58 , o ViR B 1Y) b
FEVTXT BTATA 240 it i) 38 58 3 7% M AR 28 1R I (R4 i ik
JE, v BE R RRFET T i B A TR Rk BE 2 1]
REAS A AN ] BT474 4 fu s 5E 28 A= 2% , T il
RERERFRI, I, (TS wmol/ L ABRFE YT 400 il i 240 g
FIBETH TERS M A 28 Rl B B, R A 00 il (H S TS ol
IHREERERM ., BIAE S pmol/L BRFEVT MR B F AN 3 41
PI3K/AKT {55 f & AR ik i, T FOXMI1 J&
[H41 PI3K ,p-PI3K AKT ,p-AKT & FAAHX R A H= KT
X REZH AN R FOXMI BE R4, 22 7 A S22 3 X
(P<0.05), LK 6,

FIRFOXMI FiFOXMI
XL SEpEg Tl}%lﬁé’ﬁ

-—
 m——

P-AKT — —

B-actin w— —
®

m X2

60 = [ EFOXMIKEH 2
O FEFOXMIKEH 2H

40

20

0
PBK  pPBK  AKT  p-AKTg

o b PRALILER P <0.05
6 EEHMETIRET 3 HPBK/AKT ESBEBE QB
RiEBILE



282 B FRAFRE

J REG ANAT OPER SURG  2020,29(4)

http : //www. jjssxzz. cn

3 iFig

FOXM1 ZEFLARE R P R W £k, 5 53
Ji IR 14 S A RN % R, AT R e 7L BRI 43 IR T R
B RRBETT VR R AT LB R 2 2 — L
FHF 87 TG A (R R, N [) R 52 118 o 5 T % L M
2R A 5 0 A ] AR S E A 9E 4 FOXMI 3
ST P RFERI AR RSE R A, X s AT
JH FOXMI 3[R, 78 5 $8 7T 89 A [ v B R %o 3L 98
BTA74 a3 sE iR M ARZERE IR

AW BCAL IR BT474 40 /E R AF SR X4, 43
HFEYe FOXM1 1 FOXM1-siRNA |, 43k 18 FOXM1 3
RZH AR o FOXMI L[R2, I & 1E & FLIRE BT474
Y X HE L, 38 AR TR e B Ak 7 T 0k A 7 100, 4R 58 1A
P2 FOXM1 [R5 7L BT474 40 k22 7T 25 Wy iUk
PERIVERT . B WF5E £, FOXMI & A 7EFLIRE B35
05 B TR A . RS b
FOXMI1 JELHZH A1 F 8 FOXMI & 4 )5 , % H FOXM1
B KT AT, 25 3 BoR, 50 A M e, R
FOXM1 JEFZH 40 FOXM1 & [ /KB & T, T
8 FOXMI £ [H 4] FOXM1 2 /K- i A, il R
8 FOXMI1 & [H a5 il FOXM1 2 1 i %5k, 51
IR EZIFse s, JH#E FOXML JE K Al X%} FOXM1 2K
MR BT IR R T 5 — B0 A 2R
B, St LB R R AS [R) v B R 8 T T R 47 T 1036
I7 , RO — I R T BEFETT B4 570 o 1t To e
—fpRET" . AP, B 1 wmol/L.S pmol/L,
10 wmol/L 3 AR FE , 73 Bt E i FOXM1 JER 4 R4
FOXM1 FE PR ZH A7 T 190, 463 HE X AN [ o B R 7L i oa
Y 3 R R R . &5 R BN, AR E TS T A
FOXMI1 JE [K 21 B 41 B 38 5 2 441K F X B 4 % 1
FOXMI1 SN, A WF5ExT FOXMI & PRk 3, il
TR FOXMI 35 R X)L Jis A 240 i 344 7 1 52 i), &5 2R i
7R, FE FOXMI 3 K BE% A 54 il 2L A 98 40 it 34 g
) 2L 0 S A S B G 40 348 5 A A D, AR
FEH A FOXMI 35 K BEA% 10 ) 2L IR 98 BT474 41 jfd 3
FHEITFE 4 B 5 2 — 57 L 5 AN W58 %) R [ vk
FERFEIT T 3 ALANMIIT RS AR FRRE S EA RGN, 25 1
7N, NUE FOXML 3[R 21 75 A [R] vk B i 38 VT 4E T 3L
RJE AN ) 3 % A= 22 RE 1 K T L FOXMIT 3L
AT R, il PR b 2 U5 of 38 1 . FOXMI
JE DR B A% A A5 1) L 20 TS 8 A 2R BE T I BIE ST
éﬁ%*ﬁ(maﬂ .

AT G AN ) e B R T T 3 20 M 1 A 5 355 77 T
T, 25 0 B IRV B2 1) R 8 7T X L M 968 200 G 1) 34 5

TR S AR R RE 7 A0 ) 2 A5 , o VAR 32 PO AR 6 7T 0

FLIR I A0 B I 5 GRS I AR ZRAE ) Hh B BE

e LM VE I TR v BE 2 1], BERE AT At 4 1]

FUIR I A NS RS S AR 2, Tl BEAY R B Ul

BT S wmol/L HFE T T4 e 40 N O 1 5 1A% M=

ZRNIE FLHCEE , WERE I i) SIS i BE 9 R B, A W

FEALH A ) 2 1) 6 0 71 0 L M R R A 0

I, HOE FUHR B REAS AT R ) LIRS (084 TR T ASCR

BONHRAE, ARG 5 2 — 30 B g kW,

PI3K/AKT {553 % 2 5 2L 1) 4 88, 5 L I s 4

R TERS AR5 W B AR SEHE T LR R

PI3K/AKT {25 4 %5 1] PI3K . p-PI3K . AKT . p-AKT

RO BETHE P ABFICRA S wmol/LL 558

T T IFL I BT474 4ii il , JF %) PI3K/AKT 55

S TR, 25 R W, T I FOXMI 3 K 25 PI3K/

AKT {5 5@ g PI3K , p-PI3K ,AKT , p-AKT 157K

R AR T B FOXMI K& R 41 e % FREH, 6 R

I FOXMI e P 20 7038 FUBR 38 7T ¥ B2 T BE RS A R0 1

PI3K/AKT {5 5 3 s, MR PI3K/AKT {5 5 Jd & 25

FIKF 38 3 7L R A R A H i o

Zi BAA, iR FOXMI J R AT 3 i 3L it BT474

AR BEFET T RO 251, Tk FOXMI BER7E S pumol/L.

BRFETT T T , Al A J T PISK/AKT 45538

i FL kg BT474 20 i 3 58 T B S AR 28, AT 11

T P R ) I o

[ &% 3k ]

[1] Carvalho MI,Silva-Carvalho R, Pires I, et al. A Comparative approach of
tumor-associated inflammation in mammary cancer between humans and
dogs[ J]. Biomed Res Int,2016,2016:4917387. doi: 10. 1155/2016/
4917387.

[2] Nguyen NM,de Oliveira Andrade F,Jin L, et al. Maternal intake of high
n-6 polyunsaturated fatty acid diet during pregnancy causes transgenera-
tional increase in mammary cancer risk in mice[ J]. Breast Cancer Res,
2017,19(1) :77. doi:10. 1186/513058 - 017 — 0866 - x.

[3] Waters DJ, Kengeri SS,Maras AH, et al. Life course analysis of the im-
pact of mammary cancer and pyometra on age-anchored life expectancy
in female Rottweilers: Implications for envisioning ovary conservation as
a strategy to promote healthy longevity in pet dogs[ J]. Vet J,2017,
224.25 -37. doi;10. 1016/j. tvjl. 2017. 05. 006.

[4] Hamureu Z ,Kahraman N, Ashour A, et al. FOXMI transeriptionally reg-
ulates expression of integrin B1 in triple-negative breast cancer[ J].
Breast Cancer Res Treat, 2017, 163 (3) :485 — 493. doi: 10. 1007/
s10549 -017 -4207 -7.

[5] Xue YJ,Xiao RH, Long DZ, et al. Overexpression of FOXMI is associat-
ed with tumor progression in patients with clear cell renal cell carcinoma
[1].] Transl Med,2012,24(10) :200. doi: 10. 1186/1479 — 5876 —
10 -200.

(6] Liu L, Wu J,Guo Y, et al. Overexpression of FOXMI predicts poor prog-
nosis of intrahepatic cholangiocarcinoma [ J ]. Aging ( Albany NY ),



J REG ANAT OPER SURG 2020,29(4)

http : //www. jjssxzz. cn

283

(7]

[8]

[9

[

[10]

[11]

[12

[an

[13]

[14]

[15]

[16]

[17]

[18]

2018,10(12) :4120 —4140. doi:10. 18632/ aging. 101706.
Cameron D, Piccart-Gebhart MJ, Gelber RD, et al. 11 years’ follow-up of
trastuzumab after adjuvant chemotherapy in HER2-positive early breast
cancer; final analysis of the HERceptin Adjuvant ( HERA) trial [ J].
Lancet,2017,89(10075) ;1195 —1205. doi:10. 1016/S0140 - 6736 (16)
32616 -2.
Ring A,Nguyen C,Smbatyan G, et al. CBP/B-Catenin/FOXMLI is a no-
vel therapeutic target in triple negative breast cancer[ J]. Cancers ( Ba-
sel) ,2018 ,10(12) :525. doi:10. 3390/ cancers10120525.
Izumi T, Imai J, Yamamoto J, et al. Vagus-macrophage-hepatocyte link
promotes post-injury liver regeneration and whole-body survival through
hepatic FOXM1 activation[ J]. Nat Commun,2018,9 (1) :5300. doi:
10.1038/s41467 —018 — 07747 -0.
Kast K,Schoffer O, Link T, et al. Trastuzumab and survival of patients
with metastatic breast cancer [ J ]. Arch Gynecol Obstet, 2017,
296(2) :303 —312. doi:10. 1007/s00404 - 017 — 4421 -x.
Stebbing J, Baranau Y, Baryash Vet al. CT-P6 compared with refer-
ence trastuzumab for HER2-positive breast cancer; a randomised,
double-blind , active-controlled , phase 3 equivalence trial [ J ]. Lancet
Oncol ,2017,18 (7) : 917 - 928. doi: 10. 1016/S1470 — 2045 (17)
30434 -5.
Rodallec A ,Sicard G,Giacometti S, et al. From 3D spheroids to tumor
bearing mice; efficacy and distribution studies of trastuzumab-docetaxel
immunoliposome in breast cancer [ J]. Int J Nanomedicine, 2018,
23(13) :6677 - 6688. doi:10.2147/1JN. S179290.
Ferrer CM, Lu TY, Bacigalupa ZA, et al. O-GlcNAcylation regulates
breast cancer metastasis via SIRT1 modulation of FOXMI1 pathway
[J]. Oncogene,2017,36 (4) :559 - 569. doi: 10. 1038/0nc. 2016.
228.
Khongkow P, Gomes AR, Gong C, et al. Paclitaxel targets FOXM1 to
regulate KIF20A in mitotic catastrophe and breast cancer paclitaxel re-
sistance[ J |. Oncogene ,2016,35(8) :990 — 1002. doi; 10. 1038/ onc.
2015.152.
Song X, Fiati Kenston SS,Zhao J, et al. Roles of FOXMI in cell regula-
tion and breast cancer targeting therapy[ J ]. Med Oncol ,2017,34(3) ;
41. doi;:10.1007/s12032 - 017 - 0888 - 3.
Lee JH, Lee HJ, Sim DY, et al. Apoptotic effect of lambertianic acid
through AMPK/FOXMI signaling in MDA-MB231 breast cancer cells
[J]. Phytother Res,2018,32(9):1755 - 1763. doi: 10. 1002/ ptr.
6105.
Stefanou D, Kokkali S, Tripodaki ES, et al. Subcutaneous trastuzumab
combined with pertuzumab and docetaxel as first-line treatment of ad-
vanced HER2-positive breast cancer [ J ]. Anticancer Res, 2018,
38(11) :6565 - 6569. doi:10.21873/anticanres. 13023.
Arciniegas Calle MC, Sandhu NP, Xia H, et al. Two-dimensional speck-
le tracking echocardiography predicts early subclinical cardiotoxicity
associated with anthracycline-trastuzumab chemotherapy in patients
with breast cancer [ J]. BMC Cancer, 2018, 18 (1) :1037. doi: 10.
1186/s12885 —018 —4935 —z.

[19] Christodoulou C, Oikonomopoulos G, Koliou GA, et al. Evaluation of

the insulin-like growth factor receptor pathway in patients with ad-
vanced breast cancer treated with trastuzumab [ J ]. Cancer Genomics

Proteomics,2018,15(6) ;461 —471. doi;10.21873/cgp. 20105.

[20] Abdeljaoued S, Bettaieb L, Nasri M, et al. Forkhead box M1 ( FOXMI )

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28

[l

[29]

[30]

[31]

[32]

expression predicts disease free survival and may mediate resistance to
chemotherapy and hormonotherapy in male breast cancer[ J]. Breast
Dis,2018,37(3) ;109 — 114. doi; 10. 3233/BD - 170315.

Liu L,Shen H, Wang Y. CRY2 is suppressed by FOXMI mediated pro-
moter hypermethylation in breast cancer[ J]. Biochem Biophys Res
Commun,2017 ,490 (1) :44 - 50. doi: 10. 1016/j. bbrc. 2017. 06.
003.

Rinaldetti S, Wirtz RM, Worst TS, et al. FOXM1 predicts overall and
disease specific survival in muscle-invasive urothelial carcinoma and
presents a differential expression between bladder cancer subtypes
[J]. Oncotarget,2017,8 (29) ;47595 - 47606. doi: 10. 18632/ onco-
target. 17394.

Abdeljaoued S, Bettaieb I, Nasri M, et al. Overexpression of FOXM1 is
a potential prognostic marker in male breast cancer[J]. Oncol Res
Treat,2017,40(4) :167 —172. doi:10. 1159/000458156.

Yang N, Wang C,Wang Z,et al. FOXMI recruits nuclear Aurora kinase
A to participate in a positive feedback loop essential for the self-renewal
of breast cancer stem cells[ J |. Oncogene,2017,36 (24 ) ;3428 —3440.
doi;10. 1038/ onc. 2016. 490.

Liu Y,Liu YP,Liu JY,et al. Expression of FOXMI and BCRP in inva-
sive breast carcinoma of no special type and its prognosis significance
[J]. Zhonghua Bing Li Xue Za Zhi,2017 ,46 (1) :30 - 33. doi: 10.
3760/ cma. j. issn. 0529 - 5807.2017.01.007.

Wolter P, Hanselmann S, Pattschull G, et al. Central spindle proteins
and mitotic kinesins are direct transcriptional targets of MuvB,B-MYB
and FOXMI in breast cancer cell lines and are potential targets for
therapy[ J]. Oncotarget ,2017 ,8(7) :11160 — 11172. doi; 10. 18632/
oncotarget. 14466.

Guerrero-Zotano A ,Mayer IA , Arteaga CL. PI3K/AKT/mTOR ; role in
breast cancer progression, drug resistance, and treatment [ J ]. Cancer
Metastasis Rev, 2016,35 (4):515 - 524. doi: 10. 1007/s10555 -
016 —9637 —x.

Ciruelos Gil EM. Targeting the PI3K/AKT/mTOR pathway in estrogen
receptor-positive breast cancer[ J]. Cancer Treat Rev,2014,40(7) .
862 —871. doi:10.1016/]. ctrv. 2014. 03. 004.

Ma Z,Liu X,Zhang Q,et al. Carvedilol suppresses malignant prolifera-
tion of mammary epithelial cells through inhibition of the ROSmediated
PI3K/AKT signaling pathway[ J]. Oncol Rep,2019,41(2):811 -
818. doi:10.3892/0r. 2018. 6873.

Sai J,Owens P, Novitskiy SV, et al. PI3K inhibition reduces mammary
tumor growth and facilitates antitumor immunity and anti-PD1 respon-
ses[ J]. Clin Cancer Res,2017,23(13) :3371 -3384. doi:10. 1158/
1078 - 0432. CCR - 16 -2142.

Li J,Ho WY, Tsang JY, et al. Expression of biomarkers in AKT path-
way correlated with malignancy and recurrence in phyllodes tumors of
the breast [ J ]. Histopathology, 2018, 74 (4 ) :567 — 577. doi: 10.
1111/his. 13782.

Xue M, Ji X, Xue C,et al. Caspase-dependent and caspase-independ-
ent induction of apoptosis in breast cancerby fucoidan via the PI3K/
AKT/GSK3B pathway in vivo and in vitro[ J]. Biomed Pharmacother,
2017 ,94 .898 —908. doi:10. 1016/j. biopha. 2017.08. 013.

(i - ZE4 57 )



