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15 5K TT BCARS Yt 7L 40 ML A2 AR 2B (W R2 I, W] D LR 43 T ¥R A6 7 K LI I 25 0L i oF Ao 4t JEL G .

(X887 FUIMEDIMES RN 2535 K 4 FUIE s UM PIIZER- 1335 1845 s 2 2%

[(FESZES] R737.9;R730.2  [X#EAFRIREE] A [XEHS] 1007-385X(2017)07-0733-09

miR-133 manages effect of BCAR4 on migration and invasion of the breast cancer
cells through Notch1 signaling pathway

ZHANG Jianbo, SONG Wei, WANG Yuanyuan, LIU Mingge, SUN Miaomiao (Department of Pathology, Tumor
Hospital affiliated to Zhengzhou University, Zhengzhou 450008 , Henan , China)

[Abstract] Objective: To explore microRNA-133 (miR-133) controling effect of breast cancer anti-estrogen resis-
tance 4 (BCAR4) gene on migration and invasion of the breast cancer cells as well as its mechanism. Methods:
Breast cancer and corresponding paracancerous tissues from the 80 patients with breast cancr who were hospitalized
in Tumor Hospital affiliated to Zhengzhou University for surgical resection treatment during January to December
2016 were collected. Expressions of BCAR4 and miR-133 in the breast cancer and paracancerous tissues were de-
tected by RT-PCR. A association between BCAR4 and miR-133 was tested by a dual- luciferase assay. Scratch and
Transwell assays were respectively used to examine migration and invasion of the breast cancer MCF-7 cell after si-
lencing BCAR4 or silencing BCAR4 and miR-133. Expressions of the Notchl signaling pathway-related proteins
were detected by Western blotting assay. A subcutaneous xenograft tumor experiment in nude mice was used to ex-
amine effect of silencing BCAR4 on ability of forming tumor of the MCF-7 cell in vivo. Relationships between ex-

pression of BCAR4 and clinicopathological parameters as well as survival rate of the patients with breast cancer
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were analyzed by biostatistics. Results: Expression of BCAR4 in the breast cancer tissue was significantly higher
than that in the para-cancer tissue(P<0.05 ). Result of dual-luciferase assay shown that BCAR4 could manage ex-
pression of miR-133. Silencing expression of BCAR4 could inhibit migration and invasion of the MCF-7 cell. Mi-
gration rate and transmembrane cell number of the MCF-7 cell in which expressions of miR-133 and BCAR4 were
silenced were obviously higher than those of the MCF-7 cell in which only expression of BCAR4 was silenced [mi-
gration rate: (92.31£8.64)% vs (52.61+5.12)%, P<0.05; transmembrane cell number:(171.38+12.61) vs (28.54+
3.29), P<0.01]. Restrain of miR-133 could reverse inhibition of BCAR4 to migration and invasion of the MCF-7
cell. Volumes and wights of the xenograft tumors of the nude mice in which BCAR4 was silenced were significantly
decreased. Expressions of Notchl signaling pathway-related proteins of the MCF-7 cell in which BCAR4 was si-
lenced were remarkably down-regulated. Expression of BCAR4 was significantly related to pathological staging and
lymph node metastasis of the patients with breast cancer. Survival rate of the patients with high expression of
BCAR4 were lower than that of the patients with low expression of BCAR4. Conclusion: Migration and invasion of
the breast cancer MCF-7 cell might be doubly managed by BCAR4 and miR-133. miR-133 could targetly regulate
effect of BCAR4 on migration and invasion of the breast cancer cell through the Notchl signaling pathway, which
might give some clues for the molecular targeting therapy of breast cancer and the research on drug resistance mech-
anism of breast cancer.

[Key words] breast cancer anti- estrogen resistance 4 (BCAR4) gene; breast cancer; micro ribonucleic acid- 133
(miR-133); migration; invasion

[Chin J Cancer Biother, 2017, 24(7): 733-741. DOI:10.3872/j.issn.1007-385X.2017.07.007]
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miR-133 Z [A] 1) 5% & , MLE2UTER BCAR4 A miR-133 %}
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RPMI 1640 577251 H Gibco A F] » NICD, hes1 il
hes5 PRIy H F[E Abcam A & . Transwell /)y % 1
H 3% [E Millipore A ] , Matrigel 2 4 H 3% [E BD A
] . BCAR4-siRNA.miR-133-inhibitor A X & 18555 &
T H i IR 25 ARG IR A A . RT-PCR 59L&
RNA $E A & 30 7 5% 37 & PCRAR A &34 1 5
JTINE RERE A R A A
1.2 RT-PCR 5 5 43 A7 i 983 2H 23 F0 I 5 40 21 v
BCAR4 mRNA Fll miR-133 (¥ 31k

# 1% miRVana miRNA 73 & 32 77 & (Ambion) it
BB , P IV e 55 2H 2URN LR MCF-7 4]
Ff PRy s RN #6000 2H 2R 41 B o BCAR4 [ Rk, &5
FUAF— 24 T 2OE SR AL 5 ue NS E 4
RFIR o PG : A% 95 °C 10 min, 95 C 10 s+
60 ‘C 20872 °C 10's, 3L 40 MEH . FEAMFEMR 3D
AT BUTFME . 5T mRNA Rk {5 8047, fi
FH Primescript RT i 7] % (TaKaRa) £l , BCAR4 #l
miR-133 # 2 H U E AN S . LI HEE 3 K.
BCAR4 5| #) JF# 51| : F 3-CTGGTGTCGTGGAGTCG-
GCAATTCAGTTGA- 5', R 5'- GACCCAATACGAG
TCGGCAATTCCAACT-3's miR-133 5| ¥ F %1 : F 3'-
CAAGGTTTCATGACAACTTGC-5', R 5'-GTCAATC
CTATCGCTGTAGCA-3'. U6 W& 5| ¥ %) :F 3
ACTTCTGAATGAGTGCTTCAG-5', R 5'-UGAAGC-
GCCTGGTGTTTAAACG-3'.
1.3 S0 7) 40 K 20 Bk Ab 2

SE 73 9 BCAR4-siRNA 41 \NC 44 #1 BCAR4-
siRNA +miR- 133-inhibitor 21 . BCAR4-siRNA 2H %5
BCAR4-siRNA #% 4 BCAR4 75 % 1A () MCF-7 41 iy ;
NC HAE 9 93155 B, 4 %) 8 NC mimic 7% 4« BCAR4
1 2215 (11 MCF-7 41 i ; BCAR4-siRNA +miR-133-in-
hibitor Z1 ¥ miR-133-inhibitor #% % BCAR4-siRNA 41
MCEF-7 #Hi i ( £ %% 4« BCAR4-siRNA mimic) . J& 45K
5 °K Fl BCAR4-siRNA 41 F1 NC 4 & BCAR4-siRNA
ZH A1 BCAR4-siRNA+miR-133-inhibitor £H [ 73 41 , Et
s A 2L TS I 1 22 o
1.4 XU K BRI BCAR4 % miR-133 23k (K520

M FE R ZH DNA 7= 4 42K BCAR4 -3" UTR,
I IR KA S 5 SRR AR R AR R
BCAR4-3’UTR. #iX % DNA F B 70 % %) ph-TK %
R CENEZ =B H , B AT BCAR4-3"UTR F B
A miR-133 ik 45 & S 4% G« MCF-7 4 i} preporter-
miR-133-3"UTR 41, F R BCAR4-3"UTR i Bt il
miR- 133 J5T KL &5 & 3L %% 3% MCF-7 40 /it 7y preporter-

miR-133-3" UTRm 4 , 3% f8 XU 6 R R 5 R S0
& (Promega) 1t B 035 4F , W 8 X2 )6 3 W 14, K
M BCAR4 X miR-133 2 6 M Ay 4% o [7) i) A5
pGL-3.0CRNEEEDI/E NN SR, KIINC A BCAR4S-
siRNA 41 MCF-7 41 g miR-133 %¢ Y63 P AH X6 o
1.5 RIJR S50 ko il 7L MCF-7 40 B iR IE # g

FH 1 85 1 I8 20 9 Y 46 NC 44 F11 BCAR4-siRNA 4
PL K BCAR4-siRNA 44 fll BCAR4-siRNA+miR-133-in-
hibotor ZH ) MCF-7 41 il , K 48 P-4 75 6 FLAR | (2
10440 o A 200 pl Jo B A S B RIFLIR , B> ALK
4-5 %, RERIEFTRIL A T PATIRAS i & 37 CHE
BB B 46, /0 BIAE 24,48,72 h )5 , i i&E & PBS 3
Ve fLA, S 30BE %€ MCF-7 41 i iE A i BE =5 . 4
MERE R (YO =[BT FE S DO - TGS D
(24,48, 720D )/ LR FIEEE DO h) o AR5 LU PIALIA]
A B SRR RS 2. SRR E R 3K
1.6 Transwell SEIGAMFLE MCF-7 410 {27868

# NC ZH A1 BCAR4-siRNA 41 [f) MCF-7 41 il 422 Fh
1 Transwells /)N % {0 TG L3/ £ 77 38 _E %= d (5x1049Y/
=), FEH10% FBS 35972, £57% 48 h 5 , M Ek
B RSN, A R e N EA . I
TH30%E T Transwell 5 FI4HRREL.  HLETHZHAIRAEAN )
I 1) 55 A B, K6 BCAR4 A miR- 133 %7 MCF7 48
R ZERE IR, SEIGEE AT 3R SRS FH AR RS /7
VLR BCAR4-siRNA Fll BCAR4-siRNA+miR-133-in-
hibotor £l 2 [i] MCF-7 4l ffi (2 28 & 11 128 4L
1.7 Western blotting & 1] Notch1 15 5 1 % &% [ [ 3£
LK

% NC 41 A1 BCAR4-siRNA #H [¥] MCF-7 48 fifg 32
1 Transwells /N % [/ G LI585 77 3k _E = b (5x10° 4/
), NEH 10% FBS 35725k . 559548 h )5, ek
B RS A, (S 4 S R G N =4, St
#0573 Transwell B0 A% LA 440 B /e A [R]
B 1) 5 B4 i %5, 4600 BCAR4 AT miR-133 X MCF7
iR ZERE IR . RIS E R 3 K. S SR A
7] 4 96 J7 35 46 ) BCAR4-siRNA Il BCAR4-siRNA +
miR-133-inhibotor ZH 2 [i] MCF-7 4 ffu 12 22 & /7 11 4%
ks
1.8 FEA B A Y RS AR TR AR 2

EO B0 A K 1 FU AR 9 MCF-7 41 il (BCAR4 1=
FiE) WAL G A, ARG M N 2% 1074
mlo HUCAH MBS TR L R 0.1 ml/ 2D, B4 S
Reo 2 JEHHWERRE T MEEREN. M2
JA G 5 PR HR BT PR AR . B R ) B % 2 A R N R
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1.9 Git2eab i

K H SPSS20.0 F A, tF EHHR LA +s)&, ]
2H [|) 35 B b BCR F ¢ K 5, SR A Kaplan-Meier 43 #7
BCAR4 5 % I8 FIIK R IA B T A /72 2%, BA P<
0.05 8¢ P<0.01 KR Z R A G5 L.

24 R

2.1 BCAR4{EF IR EmRIA
RT-PCR #5145 5 (& 1A) 3 B, 3L 9 2H 21
BCAR4 3215 /K- 35 1 T 55 41 23 (83.25+5.34)%
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3
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Survival rate (%)

vs (18.29+2.34)%, P<0.05]. #* B BCAR4 7] GE7E L
JiR 20 A oy dE 2 e TR RO
2.2 BCAR4 =325 B35 WU A A7 AR
Kaplan-Meier 73 #7145 2R (B 1B) 2.7~ , BCAR4 {5
Fik B P TAEAF R P BAKT BCAR4 KRR IA T &
FH(P<0.01).
2.3 BCAR4FIE 5N s R B a3 e o0
27 HoAth 738 BRI 7Y, ¥4 BCAR4 15 M Je 4 23
T RIS IS 70% 8 SN ERIE R T 70% KR IA .
M EE B (R 1DFEW], BCARY MR IEEANFER AT
Giit 22 5 (P>0.05) . BCAR4 251k 5 LRI (197
By A Rk B2 65 6 7% 0 25 9% (3 P<0.01) , 95 2 4y
W=y, BCAR4 1EFL M 4H 2 R IA Bk =y

100 |

80 + Low BCAR4 expression

60

40T
High BCAR4 expression
20T

P<0. 001

0 H- 1 1 1 1 1
10 20 30 40 50
Time (/month)

A': Expression of BCAR4 in breast cancer and para-cancer tissues;

B: Effect of BCAR4 expression on survival rates of the patientswith breast cancer

“P<0.01 vs para-cancer tissue
E1 BCAR4FEFLBREFIESHAFHRIER AN AREESEE TR

Fig. 1 Expressions of BCAR4 in breast cancer, para-cancer tissues and effect of its expression

on survival rate of the pateints with breast cancer

1 BCAR4 R LK FEIIREBEIRAREFFER X R [n (%)]

Tab. 1 The relationship between expression levers of BCAR4 and clinical pathologic features

of the patients with mammary cancer[n (%)]

High expression of  Low expression of

Clinicopathological data N P
BCAR4 BCAR4
Age(t/a) 0.865
<60 29 16 (55.17) 13 (44.83)
60 51 31 (60.78) 20 (39.22)
Pathological stage 0.006
I 15 7 (46.67) 8(53.33)
I 16 8 (50.00) 8 (50.00)
I 41 34 (82.93) 7 (17.07)
v 8 7 (87.50) 1 (12.50)
Lymph node metastasis 0.005
No 49 12 (24.49) 37 (75.51)
Yes 31 9(29.03) 22 (70.97)
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2.4 miR-133 /& BCAR4 1) Nt 40 5

RT-PCR Jl & BCARA4 /5 3K 1A 1) MCF7 4 f & #1
il BACR4 J5 1) miR-133 SR IAKF, 45 SR W, #i il
BCAR4 % iX& J5 miR- 133 ] 3 ik /K 7 B & [% (i€
[(16.92+1.93)% vs (84.1146.98)%, P<0.05].

AWAE BRI B 2A) B R, miR-133 [ 3'-
UTR 5 BCAR4 [ 45 & A7 s AL . W% i K B 52
IR, W BCAR4 5 L% G« R 78 Y BCAR4-3’ UTR
Fr BRI miR-133 JiURE ) MCF-7 41 2 () miR-133 %%
2 05 P L L % e B 45 A BCAR4-37 UTR F BE A
miR- 133 J5i Ki () MCF-7 44 il &8 % % 1% [(17.62 +
3.64)% vs (79.21+8.61)%, P<0.05] (& 2C) , Il Bk
BCAR4 J7i MCF-7 41 ffd miR-133 )35 7K P55 %o e 41
BT E[(84.10+6.02)% vs (19.92+3.09)%,P<0.01]
(K2B). 45 %% 0], BCAR4 3’ -UTR Al miR-133 &

G AL AT A BCAR4 AT LAY 4% miR-133 1R A 7K
S, T AR AT B8 S 8 T miR-133 Y IA 52 AL IR
MCF-7 40 I AE 2447 N
2.5 UTER BCAR4 FKIAH i FL M MCF-7 40 B AL 7%
Mz Z86E 71

RIJR 9256 45 B (B 3A) BoR, K595 24,48 172 h
J&i BCAR4-siRNA 2] MCF-7 4l jg ()3T F8 R B Z K T
S} NC 4[24 h: (18.54+6.35)% vs (39.75+4.92)%,
P<0.01; 48 h: (28.34+5.95)% vs (59.62+6.75)% , P<
0.05; 72 h: (49.85+5.15)% vs (89.62+8.62)% , P<
0.05]. Transwell 12 28 ¢ 46 45 & ( & 3B) & 7~ ,
BCAR4-siRNA ZH %% i 241 Ji i L xf B 20 6 2 sk />
[(196.25+15.01)/ vs (32.14+4.26)1, P<0.01]. &5
T, i) BCAR4 (1332 7] B & 417 il FL R i MCF-7
4 HE R R 22 RE T

BCAR4-siRNA 3’UTR 3’-UCUCUCUGGCCAAGUGUGACU-5

A
hsm-miR-133
B
$ 100
Y
il 80
5
£ 60
S
(=]
< 40t
E 3k
@ 20
B
cA -
AR i
RO e

T

5’-GCUAGUAAGUAACGCACACUGAUUGGCUGG-3’

C

o I BRCA4-siRNA
= 1001 W NC
Z
Z  80f
3]
<
2  60f
g
Q
.“5 40 |
=
2 20t
=
= 0
T
\c"“‘\“—\ o™ '
Qc“‘O‘ s

"P<0.01 vs NC group
A :The similar binding sites of BCAR4 and miR-133 detected by bioinformatics ; B : Effect of BCAR4 on expression of miR-133;
C:Double luciferase to verify the relationship between BCAR4 and miR-133
2 1 miR-133 454 5 & BCAR4 Xt miR-133 RIXRIF NG
Fig. 2 Detecting binding site of miR33 and effect of BCAR4 on expression of miR-133

2.6 PLER miR-133 1A 0] LLIY &% BCARS 1) 7L ik I
MCF-7 40 il #% 12 2868 /)

IR SZ56 AN Transwell S256 45 5 (B 4) BoR, PUER
miR-133 Fl BCAR4 334 1) MCF-7 [H 1L 41 g (BCAR4-
siRNA +miR- 133-inhibitor 1) #)3E # 3 & T U1 2R
BCAR4-# 1A ) MCF-7 41 Jffi (BCAR4-siRNA 41) , 7F
24.48 Jx 72 h Z 7B B A Guit 2% & X [24 h: (39.61+
5.02)% vs (22.15+3.82)% ; 48 h: (64.62+8.15)% vs

(32.62+5.25)% ; 72 h: (92.31 + 8.64)% vs (52.61 +
5.12)%, ¥4 P<0.05]. BCAR4-siRNA+miR-133-inhibi-
tor 2l MCF-7 2l ffu 117 2¢ s 41 fa 54 th 15 3% = T BCAR4-
SiRNA 41 [(171.38+£12.61) 1 vs (28.54 +3.29) 4>, P<
0.01]o HE/RYTER miR-133 K I W] DL % BCAR4 1]
FL IR MCF-7 40 LI #% = 28 e 77, 9 [R) 422 Je ke
BCAR4 F1miR-133 2 [A] ({145 55 5



- 738 - T R A R YT AR, 2017, 24(7)
A
mm NC
100 | W BCAR4-siRNA
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O
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=
S|
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(5]
Q
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|
E 50 F
0

BCAR4-siRNA  NC

" P<0.01 vs NC group
A: Migration of the MCF-7 cells before and after silent of BCAR4 expression detected by a scratch assay;
B: Invasion of the MCF-7 cells before and after silent of BCAR4 expression detected by Transwell assay
3 BK BCAR4 FRILXIFLARFE MCF-7 4AREITHS (R 2268 I HIS2NE(x100)

Fig. 3 Effect of silencing expresssion of the BCAR4 on abilities of migration and invasion of the breast cancer MCF-7 cell(x100)

Bl BCAR4-siNA+miR-133-inhibitor

[ BCAR4-siRNA
100F

50

Migration rate (%)

24

43 72
Time (t/h)

0Oh 24h 48 h 72h

250

200

150

100

50+

Invasion cell number

BCAR4-siNA+ BCAR4-siRNA
miR-133-inhibitor

0
BCAR4-siRNA  BCAR4-siNA+
miR-133-inhibitor
A: Migration of the MCF-7 cell before and after inhibition of miR-133 detected by a scratch test;(x100)
B. Invasion of the MCF-7 cell before and after inhibition of miR-133 detected by Transwell assay(x100)
" P<0.05 vs BCAR4-siRNA group
&4 #0H miR-133 37 AR 2 MCF-7 AT H (R EM ST

Fig. 4 Effect of inhibitin miR-133 on migration and invasion of the breast cancer MCF-7 cell
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2.7 T3 BCAR4 F 15 v #1171 i Fd MCF-7 48 48 s
A P IR e

R A YRR S5 45 R (B SAL 5B B,
BCAR4-siRNA ZH #5598 119 44 FR R Jog & 410 500 R
NC H AR I8 AN AT 2 (0.48+0.09) vs (4.25+0.62)
cm’; Jii & : (0.85+0.08) vs (4.02+1.01) g, 13 P<0.05].
S5 R TP BCAR4 F 15 v 14| 7L i 4 MCF-7 21 i
TE MR R N ) R BE 7 Western blotting 5256 45 1
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BCAR4-siRNA

T s
S 4 -
S 3
£
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N E— =
=}
=
e CAR4'S"“NA
D

NC BCAR4-siRNA

hesl ————

hesS — —

NICD

GAPDH ‘i ——

(50 &7~ , Tt BCAR4 () MCF-7 41 i (BCAR4-
siRNA 41) Notch1 15 5 1@ i # 9¢ NICD hes1 /% hes5
B AR XS R IE K LE I NC 40 MCF-7 41 il &5 3%
P [NICD: (15.92+3.11)% vs (72.64+£4.00)% ; hesl :
(18.48 + 4.25)% vs (85.25 + 5.62)% ; hes5: (42.36 +
4.61)% vs (82.62+5.07)% ,¥J P<0.05]. 4 H % W
BCAR4 ] G /& i i Notchl 15 5 18 % 52 i 31, JIg 9
MCF-7 4 il 7% 2 22 5 7 FRR SRR 9 OB RE )

"

e

© BCAR“‘S"‘RNA

Mass of tumor (m/g)

S = N W R W
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