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(# ZE] BMW AR miR-483 S0y i #2 FFm S 2k ZE A 1 (DLCL) % = BA 1 L Jis At M 3 9 32 B8 FAR 28 52 i, 73k
¥ MDA-MB-23 1 7L it Ji 4 i 43 1 % BB 41 .miR-NC 41 .miR-483 inhibitor 4] .miR-483 mimics 4, & 414015 6 P FA7RE, H532 72 he R
FH MITT A6 45 2E AT BT 7, 245 28 Y £ 6000 200 B o B T2 8 B = 4 L S0 7 200 B8 17K °F, Tramswell /)32 3000 5 AT 3255
51278k ,RT-qPCR 7 J% 28 [ B30 745 I %2 40 e miR-483 \DLC1 mRNA FIZE (R iEKF, 4R 5 A miR-NC 4 H 4,
miR-483 inhibitorZH 4N}l OD A fFI1% % FATREIE BB H . 28 E S . miR483 mRNA 3% ik 7K SRR/ 12> (P <0.05) , miR-483 mimics
ZHAN OD {715 % B ve T8 8 H L 2R B4 miR483 mRNA 3635 7KF-F+ &5/34 i (P < 0. 05) ; 55 miR-483 inhibitor 2] L%,
miR-483 mimics £ OD {H fF1% 3 AT A H 2 %L \miR-483 mRNA Rk /KF-ThE /8 (P <0.05) , 5% HR4] .miR-NC 4]
Ft48: ,miR-483 inhibitor#HJ -3 \DLCI mRNA FIZE [ 235K FFH (P <0.05) ,miR-483 mimics £ JT-% .DLC1 mRNA FI 9 #k7K
SFEFEAK (P <0.05) ;55 miR-483 inhibitor 21 k%5, miR-483 mimics ZH J8 T- % DLC1 mRNA FI%E 11Kk K FIEAK (P <0.05), 4ig
miR-483 53 Ik AR i = P PEFLIRIER AU 5 =28, Wkl LR T, FEALHI W 555 miR483 4] DLC1 ik X,

[ X8I ] miR-483 ;g e LA 15 = R PEZLIRIE ; A0 A3 58 ; ANARERS s ANHR 58
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Effects of miR-483 targeting DLC1 on the proliferation , migration and invasion of triple negative breast cancer cells
LI Pi-song, CHEN Hong-shen, CHENG Xiao-yu,ZHU Xiao-yu
Hospital of Dalian University , Dalian Liaoning 116000, China )

( Department of Breast and Nail Surgery, Affiliated Zhongshan

Abstract: Objective To investigate the effects of miR-483 targeting deleted in liver cancer 1 (DLCI) on the proliferation, migration
and invasion of triple negative breast cancer cells. Methods The MDA-MB-231 breast cancer cells were divided into the control group,the
miR-NC group,the miR483 inhibitor group, and the miR-483 mimics group. Six parallel cells were set up in each group and cultured for
72 hours. MTT assay was used to detect the cell viability of each group, crystal violet staining was used to detect the number of monoclonal
formation of cells,flow cytometry was used to determine the level of cell apoptosis, Transwell chamber was used to determine the level of cell
migration and invasion,and RT-qPCR and Western blot were used to determine the expression levels of miR-483 ,DL.C1 mRNA and protein in
cells. Results Compared with the control group and the miR-NC group, the cell absorbance (OD) value,survival rate ,number of monoclonal
formation , number of penetrating membrane ,and the expression level of miR-483 mRNA in the miR-483 inhibitor group decreased (P <0.05) ;
the OD value,survival rate,number of monoclonal formation ,number of penetrating membrane ,and the expression level of miR-483 mRNA in
the miR-483 mimics group increased (P < 0.05). Compared with the miR483 inhibitor group, the OD value, survival rate, number of
monoclonal formation, number of penetrating membrane ,and the expression level of miR-483 mRNA in the miR-483 mimics group increased
(P <0.05). Compared with the control group and the miR-NC group,the apoptosis rate,the expression levels of DLC1 mRNA and protein in
the miR-483 inhibitor group increased (P <0.05) ,and the apoptosis rate,the expression levels of DLC1 mRNA and protein in the miR-483
mimics group decreased (P <0.05) ;compared with the miR-483 inhibitor group, the apoptosis rate, the expression levels of DLC1 mRNA and
protein in the miR-483 mimics group decreased (P <0.05). Conclusion The overexpression of miR-483 can promote the proliferation and
invasion of triple negative breast cancer cells and inhibit their apoptosis ;the mechanism may be related to the inhibition of DLCI expression
by miR-483.
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HEEERY . R AT & B, 1GF2 3 8 3 78 45
7AW EFH A 1 4 miRNA, B miR-483 , 78 -5} 410 i
S rh IGF2 5 miR483 Fk R IEMHED . AWM,
miR-483 AT LA g 45 Fh R A OV 6 2R bR s T
{H miR-483 33k T 1= 52 Wil 98 4 & J& (i AL H A i A
SELTERE . Rk LR 1 (deleted in liver cancer 1,
DLCL) Sl 2 A by — v e 114 Fifgeg 400 ) PR % 8L
LA I 200 g v 2R K R A, 5 B2 9k B AE LA
JAAE AL A R R IR PR K E R, 7RSS L e b
miR-483 F3A (1 7+ 5 AT A3 1 9 2 DLCT 4398 41 i
A TN ™ . ERG MR UL miR-483 78 =B PEFLAR
IR A0 rp 3k VR R A AT I8 i, PR, A9
ITBFFE miR-483 X — [ FL 5 4h i i AR S U F O o
BrEBAE LT, B 75 0 = B 2L M98 1 36 7 I oS AL
E—25 1) SR

1 #RERH*®

L1 e 8 753 By Aot

N MDA-MB-231 7, Jii 8 20 il ) B v [ B2 e A=
Yk 2E 5 i AR Y0~ 9E 0T, 76 Dulbecco 2§ K ) Eagle
523575 ( DMEM ; %€ [E Thermo Fisher Scientific Inc ;L5 :
4152032.32) 5 3%, AN FE 10% Jifi 2 1ML 3 (FBS; 56
Thermo Fisher Scientific Inc;#t*5:BC41563) .2 wmol/L
A F Bk W% (£ [E Thermo Fisher Scientific Inc; 3t 5 .
BX-54896) .100 U/mL 75 % & Fil 100 pg/mL 4% 7 R
(3£ Thermo Fisher Scientific Inc; it 5. 102363 .
365479) . FirA 4 X 37 °C 5% CO, i N1 S 44
TR

W40 M 43 g o B 2 miR-NC £H , miR-483  inhibitor
41 .miR483 mimics £ X M 41 15 57 O7 i K vk B OH
5 x10°/mLft MDA-MB-231 3, Jlit 8 40 il & T 37 °C 5%
CO, 45 10% FBS ff) DMEM i}, miR-NC £ .miR483
inhibitor £ . miR483 mimics 2 % 3% 57 . 25 [ 2K
(miR-NC) .miRNA-483 1§35 1k 2% /& (miR-483 inhibitor ) .
miRNA483 1 75 35 28 44 ( miR-483 mimics ) 21 B | M
RiboBio, H #k 44 7 1] 43 5l 24 : 5° -TGGCTAGCTGATCGA-
TCGTAGCTAGCTAGCTAGCTAGCTAGTCGATCGATCG-3”
5’ -TCGCGATCGATCGTAGCTAGCTAGCTAGTCGATCGAT-
GCTAGCTG3” KR 545 MDA-MB-231 ZL I #5411
FANTE 6 fLARH 2 70% fil &, I4f ] Lipofectamine 2000
(ZE[E Thermo Fisher Scientific Inc ;35 : NB514896) 43 %]
#:3% miR-NC . miR<483 inhibitor (100 nmol/L ) . miR-483
mimics (100 nmol/L) #5494 72 h J& , R4 s g it R 5

Wi 5% S Juf (reverse transcription quantitative polymerase

chain reaction, RT-qPCR) £l miR-483 [k, LI E4%

A AEALEE 6 D FATHE

1.2 MTT B el 2n iei& /) B4 i K e4en] an e ¢
SLEETS AR

UL 72 h J5  f% 45 21 MDA-MB-231 1, it 9 4t i
(1 x10*) & T 37 CHY 96 LA, Fo6F 20 wL MTT %
W (S mg/mL) B0 2B AL KR 4 he B W
DMEM, Jf:[a] L finA 150 L DMSO, #% 96 fLik
BT 4 L 10 min, S8 J5 7E MK-3 i b1 4 ( 3£ [
Thermo Fisher Scientific Inc) F{#iFH 630 nm S K 1F
570 nm Ab M 5 W% 56 FE ( absorbance, OD) {H., 42 il 77
3 = (AhHEZH OD fi - 25 4 OD {H)/ (X HR4H OD
fH - 25141 OD ff) .

F4 420 MDA-MB-231 [, it g 41 i ] 0. 25% Jik 2
IR AL A A, LA 4 x 10° /LI 3 e Fh 51 6 L
B, 24 h JEH 50 DA EERN T 6 FLAR kS B SR
2 o SR G K AN A5 AR R T AR TR
10 minJF3145,

1.3 AKX g ieAUn & 40 io ) = K-

fd ] AnnexinV-FITC/PT 2 i i T 0 12070 &2 ()
M Best Bio AR A BR 2 A 5 4t 55 : 415263 ) A5 ) 41
HJH TR0 K MDA-MB-231 ZUERAEZA(1 x 10°/mL)
BIFTE 100 pl 1) PBS AR 36 B 5 ] AnnexinV-
FITC/PI $X YL {4 15 min, ffi f§ FACSCalibur 3 =4 jifd
X (£ 1= BD Biosciences ) ¥ fiti 41 Jifg I 115 ¢, I 15
ModFitLT 2. 0 ¥ 53Hr sk
1.4  Transwell )~ 0| & 49 fe it 45 545 £ KT

{#iF 24 FL. Transwell /NE (FL#2 8 mm; 3£ [F BD
Biosciences ; #1t*5-:202032. 6 ) Jlll 2 4 i iT #8 55 1= 22 1%
Olo TEREYY A8 h JS SR L YL 20 ML, B FAEA % FBS 1Y
B3t JELL 5 x 10°/FL B0 b % B F Rl e B35/
=, FESA 500 L DMEM, H &4 20% FBS
Ve 550 . 1637 C T H 48 h )5, A/
ODEBRRITHR AN, T 0401 H] 95% W a
TEIE E 15 min, 0. 1% 45 55— R BRI = IR YL 6
15 min, i IX71 8 & & %% ( H 4 Olympus Corpora-
tion) J AR A HE o
1.5 RT-qPCR M| & 48 f miR-483 ., DLC1 mRNA % &

*-F

{#i F§ TRIzol 3% 57 ( 3% [E Thermo Fisher Scientific
Inc; it 5: 5213. 36 ) M 41 Jid b 7 5 & RNA. Xf T
miR-483 A KA, {fi i SYBR® Green PCR i £
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( HAS Toyobo Life Science; it 5: 102302 ) fF Applied
Biosystems Realtime 7500 F¢ %] £ 25 4t ( 2€ [E Thermo
Fisher Scientific Inc) _F#4T RT-qPCR, 5|¥FH AT .
miR483 F [n], 5’ -TCGCGATCGATCGATCGATCGTAG-
CTAGCTAGCTAGCTAGC-3" , Jz [n],5  -TGGGGGATCGA-
TGTAGCTAGTCGATCGATCGATGCTAGC-3’ ; U6 1E [n],
5’ -TGGCTAGCTAGTGGGCTAGCTAGTCGATCGATCGATC-
GATCGCC-3", J% [}, 5’ -TGGTCGATCGATGCTAGCTAGC-
TAGTCGATCGATCGATCGCTAGCTAGC-3’ , % F DLC1
mRNA 2 3K 7K P 45 , {ff A] PrimeScript RT 3 7] &
( K3i%Takara Biotechnology Co Ltd; it 5 : 1203659. 3)
HEAT 305 5 5%, SR )5 {d ] SYBR Premix Ex Taq ( K j%
Takara Biotechnology Co Ltd; it 5 : MC-320156 ) i#: 17
RT-qPCR. 5|¥)¥ %W~ : DLC1 1E [, 5’ -TCGAGCT-
AGTCGATCGATCGTAGCAC-3’, Jz [n], 5’ -TGTCGAT-
CGATCGTCGATCGATCGATC-3’ ; B-actin 1F [1], 5 -TG-
GCTAGCTAGCTAGCTGGGATCGATCGTAGCA-3 , JZ 1],
5’ -GCTGATCCACATCTGCTGGAA-3 , ¥ miR-483 ik
PRUEIL Ry B-actin 3k, (i I 27 3k 40 M AV 23K
K-
1.6 FGepiExnEmig DLC1 & & & A RKTF

P A H A R AR & 9 (7 [ Mannheim;;
b5 . NB-526363) () RTPA Z2Lfif i D\ % G i) 41 it v 4>
BAEHT, FH BCA FHEME L (3 E Thermo Fisher
Scientific Inc ;35 : #3458965 ) I it 51 8 (A M. 78
10% SDS-PAGE /385455t (125 1, AR5 4 7% 31 3R i
9 & M B (2 |1 Bio-Rad Laboratories Inc; it 5
415954) . Hfw MR AR SRS A 00 U &
0.1% Tween 20( TBST) f#) TBS &A1, B, B/
P RE DLC1 —$r(1: 1 0005 H 55 1 s¢-276525 5 36
Santa Cruz Biotechnology Inc) A1 /) B Ht A #L58 f&
GAPDH Fi/A (1:1 000; H 52+ sc-15696 ; 3 [ Santa
Cruz Biotechnology Inc) 58 — 5 4 1H4 CIgH
o TBST YEik 3 UG, H5 55 AR AR o A A i i
BCr) —# (1: 10 000; 2 [ Santa Cruz Biotechnology
Inc) Z{RIFE 2 h, TBST Fiik 3 Wk, (i 3G s A A"
JiR & (36 [E GE Healthcare ; 41t %5 : 5202363 ) £ 2%
K, DLCL A% K93 —4k i GAPDH,,
1.7 %itow

fdiF SPSS 22. 0 B AT GE i o0 B, TH i TR
AR = bR 22 (3 = 5) Row, 2 41 ) LG B T B0
IR 7 2250 Bt (ANOVA) |, Z2 8 W R Y LSD-1 K5 3
P <0.05 =R BAG B,

2 R

2.1 MDA-MB-231 3Lz 2m e, OD 18 A 76 F k4
5XF 4] . miR-NC 4] Hb ¢, miR-483 inhibitor 4]
OD {8 A7 15 R IFEAL (P <0.05) , miR483 mimics 4]
OD B 776 % FHE (P <0.05) ;5 miR483 inhibitor
H It ¢, miR483 mimics 2 OD {H. & XY T+ 5
(P<0.05), %1,
1 MDA-MB-231 2[R EE4HAE OD B . FiE R B (X +5)

2157 LB oD {f TR/ %

Xf R ZH 6 0.74 +0.05 78.24 +6.58
miR-NC 2] 6 0.72 £0.07 76.38 £7.52
miR483 inhibitor 4] 6 0.43+0.06*"  42.52+7.25**
miR-483 mimics 4] 6 0.89 £0.04 %2  90.52 +6.36 **~

. G AAR L, P <0.05;#: 55 miR-NC 2848k, P <0. 05;
A : 55 miR-483 inhibitor 2848, P <0.05
2.2 MDA-MB-231 $URRJ& 20 JL S S T T 3 B VA ==
9708
X4  miR-NC 4] [t 4, miR-483 inhibitor 2§
Hen Y A B W TR T (P <0.05),
miR-483 mimics 41§ 5w Y BEL H 340 8 T 3 R AR
(P <0.05); 5 miR483 inhibitor 41 [t %, miR-483
mimics 21 PR 5 BE B A AR H B . W T F AR
(P<0.05), W32,
=2 MDA-MB-231 Z JREdm e mfER A E. AT E

P (X £5)
251 SR SR RETE ECH /A P/ %
X HEZH 6 603.32 +63.69 10.62 +2.54
miR-NC 4 610.52 +59.54 10.96 +2.94

18.59 +2.51 **
5.54 +2.69 %5

248.65 £43.65**

6
miR-483 inhibitor £ 6
6 3215.63 +52.69 *#4

miR-483 mimics 2

* G AR, P <0.05;#: 5 miR-NC 224836, P <0.05;
A : 15 miR-483 inhibitor 28483t , P <0. 05
2.3 MDA-MB-231 SUA% % 20 feL 32 45 48y pb 4%

5 xf B4 \miR-NC 4 45, miR-483 inhibitor 4 ¢
EHOF > (P <0.05) , miR483 mimics 21 2 [ 514 in
(P <0.05); 5 miR483 inhibitor 4 [, %, miR-483
mimics 21 ZEBEFGE (P <0.05) , W3 3 K 1.

%3 MDA-MB-231 ZLRg MR ZF RESILL B2 (X 2 5)

2157 LA TR A~
oy 6 958.96 +265.95
miR-NC 4] 6 1 056.29 +279. 65
miR483 inhibitor 2] 6 654.93 £223.34 "%
miR483 mimics 41 6 2 156.54 +583.63 *#4

¥ .53t BAA, P <0.05;#: 5 miR-NC 2248}, P <0.05;
A : 5 miR-483 inhibitor 28483t ,P <0. 05
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2.4 MDA-MB-231 $UA% % %3 i miR-483 . DLC1 mRNA
Fo k@ F kKR g

5% IR \miR-NC ZH LE#5, miR-483 inhibitor ZH 4
Jfi miR-483 mRNA 23k 7K FF#{% . DLC1 mRNA FiI7& [
FEKFFHE (P <0.05), miR483 mimics 2 4ff Jig
miR-483 mRNAZZik7K F-F+ 5 . DLC1 mRNA F1% (13
TR REAR (P <0.05) ; 5 miR-483 inhibitor 21 HL %5,
miR-483 mimics Zf 4] iff miR-483 mRNA 3 ik 7k F FF
5 DLC1 mRNA F1 4 [ 3R EKFFEAL (P <0.05),
L4 K2,

Ty A
f&*”-

a: Xj' 8% 20 ; b: miR-NC 21; c¢: miR483 inhibitor 28 ; d: miR-483
mimics 20
1 MDA-MB-231 ZLBR A ZF R ET L B2 ( % 200)
%4 MDA-MB-231 Z| 5= 40 miR-483 , DLC1 mRNA 1%
BREKRFELLE (X £5)

CE( miR483 DLCI
415 ] DLC1 &[T
Y mRNA mRNA
papiies:! 6 3.91+0.08 2.30+0.31 0.98 +0.21
miR-NC 41 6 3.92 £0.09 2.31+0.32 0.97 +0.27
miR483 inhibitor 4 6 2.91£0.07** 3.110.33*%*  1.38+0.26"*
miR483 mimics 21 6 5.92+0.06 **~ 1.3120.30 **~  0.39 £0.12 **~

% 5L, P <0.05;#: 5 miR-NC 21483k, P <0.05;
A : 5 miR-483 inhibitor 21483, P <0. 05
b

a ¢ d
pc W W —

a: % B 20; b: miR-NC £1; c¢: miR483 inhibitor 28 ; d: miR-483
mimics 20

2 MDA-MB-231 3§40 DLC1 &/ B RizKELLEK
3 itig
= BRI BT B r R A 1 RN & RO

Z B AR I AR S AR = B PR L rh Rk e
N B AE AR T3 M A A B AR R 732 A S
g e o ) H AR Ik, — bR 58 C o il R
B R IUG9HT . SR, 46 K 250 A 1 iR 1 28
HEJEAR AR W v 2 308 5 ™ 14 I DR T R I DR
I, 4R 5 = BIVERLIRIE AR OC RO BT HE O TR YT =1
PEFLIE B R,

miRNA i35 HAR mRNA [ 37 JERIE X Sy |
WMZHBRTIIAHEAE A, B H b5 mRNA 1 B A 5
BRI, DT 7E L PR Rk b & 5 E AR T, miRNA
SRR, AR T ARG SE A0S A
HIPET e R RS T 2 AP L T
I, miRNA 0] A S 988 i 12 W LR AR 7 S8 o BF
FEUEH], miRNA [ 55 2 3K 0] 52 0 N 28 2L M o 1 1%
BH AR B, 0 LR SR P R S A R
ik 2% #H ¢ /Y HER2 H1 HER3 (erbB3) W D)
miR-125a8%, miR-125b i ; miR-146a 1 miR-26a {£ =
BAYEFL I P o 23k, 1 miR-10b Al miR-153 45 =
PEFURRIRE R EL 45 5 B 1 2 A e s R
FEUCGR I T miRNA 7EFL IR Th AR . miR-483
P02 ol i Jg 110 2 JR , nT U 45 g 9 1) TG e Ak e 7% A=
F712 o BN, miR-483 AT 7E (A P A ik T 200 988 1 fif 93
BGH, [ E A ST T & E Bel-2 A1 BelxL ) 3
A miR-483 78 = BRI P AV AT
o ARG R BoR, 544 miR-NC 4 [ &8,
miR-483 inhibitor 2 OD {f . 77 7% R [& K, BT B TE il
BH B0  THT-FR T 5 ; miR483 mimics 25 0D
(B AFE T, B B A H o s i,
%5 ; 5 miR<483 inhibitor 41 V.4, miR483 mimics 2§
OD {i FFiE R T, B s B R 5 BRSO i, 4
TR, D] miR-483 Ay fig ik — [ 14 . Jit g 4t 3%
B R ZE IR LI T

A& e miR-483 |l iy 2kb B v Az ) 3
DLCI J3 8l ¥ %, % W] miR-483 " g 5 i DLC1 J33)
FUEE [y DLCI PR 3645 70 B4, miR-483 A
DLCl1 Eﬂ?%ﬁﬂﬁqj%%l_zxﬁﬂé O R, FRATTHE
I miR-483 R fE fiz ) 4 45 15 3= DLC1 [ 3R3k, 4k
18, DLC1 w] il 22 g ) & AE e, B 45 BB 200 Ji
R H?QHEIH@FE FLNR IR 55 IDE 88 | 0 90 R | 45 L g
ST SRR S EE B A2 A2 DLCL 4
il AR R AL . A TS A B DLCL 72 = BAPEFL IR
Rk, DLCT RT DL il 987 4 B 1 58, DLC1 fIRER
TR AR A 98 I 72 [0 0 T R 1 B 2 EIRIR S AR B
FUIR O B E DLC AR 35 Ws & Jo 2 K A7 R I
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& ARHF TS R BR, 50 B4 miR-NC 41 14
%, miR483 inhibitor Z 4l miR-483 mRNA ik /K-
F&AIG, DLC1 mRNA Fl1 & [ 3 i5 K F J+ &5, miR483
mimics 21 4 ffd miR-483 mRNA 33k 7K F FF &, DLCI
mRNA FIE 357K FEAIK; 5 miR-483 inhibitor 41 [
% ,miR483 mimics 2 4 jfy miR-483 mRNA ik /K
F+7E . DLC1 mRNA Fl1 8 11 3% ik K °F B AR Ui B
miR-483 17 [a] 4% DLC1 33k, [AlAf 32 7 miR-483 {4
AP Y7 B 20 M T AT DLCT 3838, 410 240 B 39 4
TR FIRZE

25 b HTR , miR-483 ] {2 ik = B4 L i g 40 i 14
B A 2%, A0 A T AL T BB S miR-483 417 i
DLCI IR A Ko AWFFEH WARIE T miR-483 X} =
P28 L 98 200 B 1% 5 A AR 9 A TR BIL R, mT Sy BiF 5
miR-483 Ay = P LA 1 36 o7 S A SR ki — 2P 1Y
XFFo
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