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RNA 75 2 i 30 1 i g 08 2 S b, AR AE 2 Fh
miRs KA EIHECT . miRA81 J2—MUEAT 8
TEPER) miR, C A POIESETE S B B I 4%
T4 2 P AL 2R G0 SR IR vh S v ek e Y
[ AT 46 4 M S 90 22 W T miRA8T X6 I 28 4
MR AR 2R S EAE D, (0 BAAR RO AL & miR—-
181 FEIG A 7K - A1 2 I 4 98 28 4 i A HIATD AR WL 41
iB o

4@ H B H 0§ R 7 3( tissue inhibitor of
metalloproteinases 3, TIMP3) 2% Fl{Z 22 3 6l 3
5, A0 22 T A T 40 A B A K A
VEHIA A 20 e 1) 12 7% AR 28 52 BN M o 7 IH 980
tUTIMP3 (935835 T 975 e Targetscan [ 3 v 4T
(LR DA B2 43 A ) d 7R TIMP3 B[R] mRNA ) 37
UTR &4 miRA81 MZ5 &AL, WAEDI (R B2
JEARED miRA81 BEEHE fm) i) TIMP3 Jf: i 2] fi 7F
TR R RME T o BRI, TR S LU IH 3
Jii GBC-SD 4 iy Jy 52 5 % ¢, B A3 BT T miR-81
Lpa) TIMP3 P20 MO A% K AR 2R A

1 #RETE

1.1 #pa  HZEsE GBC-SD itk B 35 [E ATCC
YRS\ A TR IR IR

1.2 Zh¥ BALB/c #/NE.4 ~6 JE#S,18 ~20 g,
W A SR s AR RN ( B A BRA R AT IE S

SCXK( 1) 2018-0005 .

1.3 &% miR481 mimic & [ H: X B ( NC) mim—
ic.TIMP3 siRNA % NC siRNA #7075 350
A; FR3A TIMP3 [y F 4 Ok B 25 (1 ORI A
Tyl 4L f TIMP3 %[ mRNA %/ 7 3°UTR. %8
AL 3 UTR B R 2 il 4 45 5 A s I B T M
=R F); % Yl 5] Lipofectamine2000 1 |5 3¢
[ Thermo 2 &); miRNA #2HUR 7] & - miRNA ¢DNA
S —HEA BT & miRNA 2% 5E 7 PCR A 5]
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& A A A 2R A A Sk U TIMP3 B 5 [ —
Pl [ 3£ E Abcam A w); 45 2 H £ [E Sigma 2
i

1.4 {UZF 4B R4604 A H [E Thermo 23 F]; %¢
JtE i PCR (W A 1 Biowad A W] IF & 5
W F v E Olympus 23 ] BE R BUSAE B L it ) 50
NCIP

1.5 Fi&

1.5.1 @i A+ A4 GBCSD 4l fe
A 10% BG4 M35 9 DMEM g RESS 5%, A2 2 d 8
e 1 PRIEFREE 18 40 LB 0 15 FRUIS T 80% ~ 90%

J& FH 0. 25% e i B T I A AR AR AZ A 10 240
M PERE RN AT L T 1. XS HRZH % Y NC
mimic, miR481 ZH %4 4% miR481 mimic, NCsiRNA 2f
#: Y4 NC siRNA, TIMP3-siRNA 1%t TIMP3 siRNA,

Xof B A AL s (1 ROk, X B SORE + miR-81 4
] Y4 23 11 Jok Fl miR-81 mimic, TIMP3 ki +

miR-81 £ [] i YL e 1k TIMP3 1% 8 41 5 k7 Fl miR -
181 mimic. #FT M 4 A2 L.

1.5.2 % %% % PCR & miR481 a9 &3k  HL 12
FLAR 4320 T TR A A G, 422 B miRNA $2 B0 5 & 1
YB3 B miRNA, % I8 miRNA ¢DNA &5 —4% 5 i
FIEARAE K miRNA [ 5% 5% 8 cDNA, % I miRNA
P i PCR R I3 550 &5 i & S 7 R 2R, % miR-
181 J% U6 i/E4T PCR JzJii , PCR &% K: 95 °C FiAs P
3 min 95 °C,15 s & 60 °C,34 s EH 40 PMEIR, %
A Al PCR A ER i 2 B A 3R B ( Cr) AR A
2 A miRAST AR

1.5.3 Western blot #m] TIMP3 ¢ &:x  Hu 12 4L
i PR 4 20T F0 A A0, B RIPA R4 i Y 412 LA i
HIE L IE R S8R5 30 e & 1 EFT Western
blot #5I0 , K¢ 2 (1M A SDS-PAGE, B3k J5 H 55 7 &
NC [, FH 5% B ig 4= Wy 4 = i 3 1 NC i 1 h,
1 : 1 000F% B TIMP3 Hif&SE 1 : 5 000% B B-
actin JLIATE 4 CHEH NC . 2 R, 1

1 000% B HRP 4 7E = I FH NC K 1 h, & /5
FESEME AR A B A5 B 2R 1 45 L Al 2ty 1 K
FEE LA B-actin NS IHE AR IA &

1.5.4 Transwell 40| 2m fo 6 £ 45 B4z % KT
Femt B 200 wl B RE A 2 x 107 /ml (1) 40 i & W hn A
Transwell |3 N; #0412 281}, #F Transwell % N
R FE AL FF 200 pl 25 B2 54 2 x 10° /ml 9 41 g
E A Transwell 2N . 7E Transwell 2 NI
A 500 pl &4 10% 54 7 1) DMEM H LL# £k 46

Mok AT E R 28, IR 1.5 1 N T 55 24 h,
B b s O FHBEIR £ 22 MR Ve 3 i, B R B 5K
RAZM AN R 48 2, ] 4% 2 W[ 2 a1
RS S A T Y 0 AR AR T RS
222 R Mg H -

1.5.5 &k FBRE AR KIE miR481 Je i)
TIMP3 4% 500 wl %% 2 x 10° /ml [ 4H i B 12
FRTE 24 FLEGFRAR U RE AR K H % B3R 8] 50% )5
FERCFE R B 5L PR TR & miR- 81 mimic 5§ NC
mimic &[G Ye it A YA, 7 4% 24 h J5 H 0. 25% Jik
B A AR 20 B L A5G ' 25 T4+ 35 DR ARG
TR G20 I K e 6 T Kl B T g
TR K BN T 1 B OGS T RE , O A
VE R WU G 2R Wi 3 R I e R B 77

1.5.6 BHBEAZIETFM Y NC mimic [
JHAESE GBC-SD 4 g S 4% 4% miR481 mimic [ JJH 3¢
Ji& GBC-SD 20 B Y35 MU 25 BE & 5 x 107 /ml, B
100 wl FEFTERR BT 38,28 d 5 ARSEAE B - i 1)
FEAEE , I 5 B A o o, # BRSO & PCR Ay 7
PRI A2 A R b miR81 [y 3 ik i, #% B8 Western
blot {77 AN FL AR IR th TIMP3 ) KA 5

1.6 Srit=4biE  RH SPSS 20. 0 FR s A%
TR x5 F7n, LRI L BCR A ¢« K 56,3 41
B L3R I 224007, P <0.05 h 22 F A it e &
Y

2 HR

2.1 jt%i% miR181 3¢ GBC-SD I IHBBEZE
B0 miR481 41 GBC-SD 4 Jiidh miR481 ()3
T ZRAE SR L (1=7.104,P <
0.05) (Bl 1A) ,iFFRE 4 H M= 2 A H 2 T
SFHRZH , 22 A Gt oF s X (1 =5.475.6.949, P <
0.05) (& 1B.C) .

2.2 it i% miR481 3¢ GBC-SD 4B TIMP3
BB EiAE %5 miR481 X GBC-SD 4 g
TIMP3 {1 %0 7] 98 4%, miR481 41 GBC-SD 4 jitg
TIMP3 R IR T X IR AL, 2 R A8 Geit2r i (¢
=4.770. P <0.05) (& 2A); A= W15 B 2 0,
TIMP3 %[5 mRNA 3° UTR -4 miR-481 [45 41
M & 2B) ; miR-A81 ZH GBC-SD 4f fifd v TIMP3 %t A
mRNA By A=Y 3 UTR AU R Bl 4 3 IR A 58
G MR T X R4, ZR A% E (1=
5.547.P <0.05) , 2725 A1 37 UTR M 5¢ ) K ik 45
FLH DR BRG F15 0 BAL H, 2 R 82
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Lol Je A
2 1% 3i%& miR481 ¥t GBC-SD ZHff ff TIMP3 3% %A
Western blot £l TIMP3 (13154 B: A9 {5 B 1 miR481
i) TIMP3 JE[H mRNA 3” UTR; C: XU¢ 5 2 Al R 5 Ik IR 52 56 56 51F
miR-81 #J5] TIMP3 3£ mRNA 3” UTR; 5% BE4 Hb4%: ™ P <0.05

2.4 st#ix TIMP3 3t miR481 g3 GBC-SD 4
MEIBREBZEMOFME X Bk + miR481 44
GBC-SD 4 fifg 7 TIMP3 () 2 3k &1L F X B8 ik 4,
TIMP3 J&ki + miR-481 41 GBC-SD #ii i & TIMP3 1y
ERE ST RER + miRA81 41, £ 56512
BY(F=7.729.P <0.05) ( K 4A) ; X} & k7 +
miR-181 41 GBC-SD i Jid i 7% 21 o 5 H K A= 22 41 il
BH Z T XF BSR4, TIMP3 i f. + miR-H81 4
GBC-SD 4 iR 4n Ma g B KAz 22 4n g 2 2>+
XHHERL + miRH81 41, Z R A G H X (F =
12.408.12.361,P <0.05) ( & 4B.C) .

2.5 jFFRi% miR481 3¢ GBC-SD BiEEEK R
TIMP3 FRiARIRME  miRA81 2y B2 AR o

1(0.91 £0.18) g 5 FXFARA1(0.39 £0.09) g, 257
Bt E (1 =6.329.P <0.05) ( & 5A) , B
Jirp miR-481 ik (2. 08 +0.52) & T i 4l
(0.72 £0.15) , 9 H G233 X (1 =4.673.P <
0.05) ( [l 5B) , B4y TIMP3 [y 3Rik 5 (0. 67 +
0.19) X FXF IR (1.38 £0.32) , EFH G it2%E



EHERKF

%3 Acta Universitatis Medicinalis Anhui 2021 Apr; 56(4)

* 517 -

X(t=6.155.P <0.05) (& 5C) .
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PG YT R S miRA8L J& —Fl HL AT g % % 1)
miR, Z M sE 5 " Fe W] miR-A81 X FL AL AT
A0 s ~ R ) 124 9 S e 20 B P 3 5 i
BB AEY F4T B AR HEEN. AT B
A4 100 S I i B IR 58 T, miRA8T 76 JIH 98 485 41
LU RN, $E 78 miR-181 1] BES 5 IR 489 1Y
KA H SRR miRA81 AR EEEIEN . T
S B LR 9 GBC-SD 4k Se i xf 4, A
PR3 H7 miR-81 7 IH 4895 41 M 12 6 =2 28 v iy A 452
VER K Ar—F-HU, LASSI Ay i) B IR s %) i A= ML S 4%
ARSI AR YT R e SRR

TZSCH 8 1 55 ¢ miR481 mimic [1Y 75 23BN
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FCER G I FEAK, M A Targetscan T A9 miR-181
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PG J1BEAL, Ui W] miR-481 REAEHE 7] TIMP3
JE mRNA [y 3 UTR H 4 i) 25 & (0 37 25 5 Tar—
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75 TIMP3-siRNA Fif TIMP3 i 321508/ 5 , GBC—
SD 21 i (4 3 B8 AN 4= 28 32 240l , Ui B TIMP3 & 5
JHEEIE MM TR AR ZE . FE L SERE I, % 5E
I IE A 4 Yt TIMP3 356 [R5 41 Jiokr 19 7 =Xk 30 E
AL 4 TIMP3 #F miR-481 ¥ 15 4 98 i 7% F 17
Z2rh VR AT, B8 TIMP3 JE[H 1 655 )5 , miR- 81 {2
RN AT B R4 28 (0 VR I Xk 55, ik — 2 R0 T
miR-81 {2 1 JH 48 Ji 40 i 3T 4% + 12 28 A /R 1 5 40 1)
T TIMP3 3[R ) 228 5o

FE LR A0 2 S5 88 3 miR81 i it 2 5
TR 2B SR E— A3 2 1R R 56
iFE miR-81 {2 #F 0 9m A K W AE .. g T
miR-481 mimic 8 NC mimic [%JHZZ 5 40 1 35 7P A 4R
ST 5 T8 RS AR, 38 2o L B RS AR T Y A K K
TIMP3 (1% 23K 7] Hl: $£ 4% miR-481 mimic 40 Il i,
4R MR I e D\ TIMIP3 (g kB8 i, X — 25 R 5
miR-81 7£ B /& GBC-SD 4 Jifd 2 ik 3F 7% 2 15 22
POl TIMP3 JE R Fe3k 9 VE W4 L 6B miR-181 &
A U H B 95 19 A 1 L — A2 A FH 5 8 ) 910 1
TIMP3 £ 3.
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Experimental study on miR-181 regulates the migration and
invasion of gallbladder cancer cells by targeting TIMP3

Liu Xueting' , Cai Jun',Sun Yanjun®,et al
(' The First Dept of General Surgery,’Dept of Laparoscopic Surgery ,
Anhut Corps Hospital of Chinese People’s Armed Police Force, Hefei 230041)

Abstract Objective To study the effect of miR-481 on the migration and invasion of gallbladder cancer cells by
Gallbladder cancer GBC-SD cells were cul-
tured and transfected with miR-481 mimic, NC mimic, TIMP3 siRNA, NC siRNA, recombinant plasmid expressing

targeting tissue inhibitor of metalloproteinase-3 ( TIMP3) . Methods

TIMP3, blank plasmid. The expression of miR-481 was detected by fluorescence quantitative PCR, the expression
of TIMP3 was detected by Western blot, the cell migration and invasion activity were detected by Transwell, and
miR-8 target TIMP3 was verified by bioinformatics analysis and luciferase reporter gene experiment. Tumorbearing
mouse model was established by subcutaneous injection of GBC-SD cells transfected with miR-481 mimic or NC
mimic, then the quality of the transplanted tumor and the expression of miR-481, TIMP3 were detected. Results
Cell experiments showed that miR-481 mimic could promote cell migration and invasion, inhibit the expression of
TIMP3 and luciferase activity of double luciferase reporter gene; TIMP3 siRNA could promote cell migration and in—
vasion; after transfection of recombinant plasmid expressing TIMP3, the effect of miR-181 mimic on cell migration
and invasion was weakened. Animal experiments showed that miR-481 mimic could reduce the weight of transplan—
ted tumor and increase the expression of TIMP3. Conclusion miR-181 promotes the migration and invasion of gall—-
bladder cancer cells, and targeting inhibition of TIMP3 is one of the molecular mechanisms.
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