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[Abstract] Background and purpose: Primary liver cancer is the malignant tumor of liver cells or
intrahepatic bile duct epithelium with familiar metastasis and postsurgical recurrence. The purpose of this study was to
investigate the effects of miR-148a on the invasion and migration of hepatocellular carcinoma cells and the underlying
mechanisms. Methods: The supernatant containing LV-miR-148a lentivirus particles was used to infect SMMC-
7721 cells. The expression of miR-148a was determined by RT-PCR. Wound healing assay and transwell assay were
performed to detect the effects of miR-148a on the invasion of hepatocellular carcinoma cells. Gelatin zymography
assay was used to detect the effects of miR-148a on the enzyme activities of matrix metalloproteinase-2 (MMP-2)
and matrix metalloproteinase-9 (MMP-9). The expression of MMP-2, MMP-9, E-cadherin and vimentin proteins was
detected by Western blot assay. Results: RT-PCR showed the expression of miR-148a was upregulated in the infected
SMMC-7721 cells. Transwell assay and wound healing assay showed ectopic expression of miR-148a suppressed cell
migration and invasion abilities. miR-148a overexpression led to the decrease of the enzyme activities of MMP-2 and
MMP-9 (P<0.05). Western blot assay showed that the protein expression of MMP-2, MMP-9 and vimentin proteins
was significantly decreased, the expression of E-cadherin had no changes. Conclusion: miR-148a is able to inhibit the
migration and invasion of human SMMC-7721 cells in vitro, and the possible mechanisms may be related to decrease
the enzyme activities of the MMP-2 and MMP-9 and the down regulation expression of MMP-2, MMP-9 and vimentin.
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Fig. 1 The pictures of 293T cells infected with target plasmid

T miR-148a5U6%%

B 2 RiEmiR-148al2fRHEaE MK L
Fig. 2 The pictures of SMMC-7721 infected with lentivirus

A, B: LV-miR-control group; C, D: LV-miR-148a group.
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Fig.3 The expression of U6 and miR-148a in LV-miR-control
group and LV-miR-148a group
1, 2: LV-miR-148a group; 3, 4, 5: LV-miR-control group.
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Fig. 4 The effects of miR-148a on the migration capicity of 7721 cells

A: Wound healing assay (inverted microscope imaging, x100); B: Statistics of analysis of migration rate data in 7721 cells; P<0.05, compared

with control group.
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Fig. 5 The effects of miR-148a on the invasion ability of 7721
cells
A: Transwell invasion assay (hematoxylin staining, x100); B: Sta-

tistics of analysis of invasion data in 7721 cells; P<0.05, compared
with control group.
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Fig. 6 The effects of miR-148a on the activity of MMP-2 and
MMP-9 of 7721 cells
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Fig. 7 The expression of MMP-2, MMP-9 proteins detected by
‘Western blot
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by Western blot

MMM ZERETT .

i 96 e B 06 S Z Rl R A AL, v A
i 968 % 7% (%) B EE AL 2 — a2 b Bz [A) o i Ak
(epithelial-mesenchymal transition, EMT), EMT
TEME R 2% TP B EEEM . EMTZ
5 b B A0 AR TR 0T Il 18] Jo3 200 i 5% 534k
IS, H 3 2R RRAE Ry L B 4 3 B o+
(ﬁﬂE—CadheriH)i‘%ﬁH@%%, I AAS 8] 5 241 Bt A
FEME (A 4E A MAE I AME , vimentin A9 58
K)o TEMIRRE RSt R rh, X R R B R4 i
I JEa 24 155 0 210 A — 44 A ] 3% 4, fof e 4t
B 5 FREMER S, Vimentin 2 40 ]
22— R, ZRIK TR MES, BF5EE
SZvimentinZE ik (YA B T g 1 4= 28 i
B RSB R R, S EBmiR-
148aBEFFRSMMC 772 1 AT 40 F vimentin )
Fik, HIFREME-cadherinf %35, Brabletz
4 LOVRRSE % B, EMTLE MR 9 % Jig it 2 rh ]
REJE — BRI A9 AT DA R B0 B8 0 5 3 e 1)
MG, TEMhIE & e i A By BOIT A — 5 BE A
HF 5 AEMTI S . ShintaniZ "' FlVoulgari
2 U, AR T % 5 e A B R 40 % R
LEMT, KARNTEEEMTRIMRE AR, HoF
PRz W) A0 B RRAE ) K AR A [ B i el s, S
B4 R R W miR-148a I SMMC-7721 )9 40
M2 22 FE L DI RE, #F40 n] BE A 3 2 I 45
vimentin 1455 K 5 il

2 FITR, miR-148all) 36315 5 s (14 4=



(F @BER L) 20145552435 55687

417

BT EVIME, vl agiE L 815 vimentin |
MMP-2FIMMP-9f}) ik, FERMMP-2FHIMMP-9
B3 1, AR T R AN AR AR R R RS e
Jio Y5—J7T, miR-148an] figif ol P8 #5444 4
KL PRI 18 38 328 1 90+ ek R 4 1) 42 28 e
A1, XT U HHEMLE, BATFIRAMNR, JF
— LW HfimiR-148a7E IR 22 75 h i 4y AL
il NI R R TR T SR A SRk 4

(& % X Bt
[1] RAMPONE B, SCHIAVONE B, MARTINO A, et al. Current
management strategy of hepatocellular carcinoma [J] .

World J Gastroenterol, 2009, 15(26): 3210-3216.

(2] JL, SEA83F, wes, 45 b B2l Bl (RAR DG At FTE T2
H@Hﬂ.&;éE,/\EPE@%%‘ﬁ%%&IE/J\&J‘?RNA%@L%E‘JEE?%

[J] . hAEsest iRl 2, 2011, 28(1): 68-71.

[3] BUDHU A, JIA H L, FORGUES M, et al. Identification of
metastasis—related microRNAs in hepatocellular carcinoma
[ J ] . Hepatology, 2008, 47(3): 897-907.

[4] SUZUKI M, YOSHINO I. Identification of microRNAs caused
by DNA methylation that induce metastasis [ J | . Future
Oncol, 2008, 4(6): 775-7717.

(5] L S9se, A, % IR AH U DRNASTEAR
AL REAT R AN R T [T ] . AR IER A
&, 2009, 17(7): 526-530.

g5t ) 2
BAHCHE R R AN RATIESI T, FI5
fil, K16FF, 80T, & NET,

YT M S P ST

R (MERAREE ) Aob g
MB4R . 200032

HLI% . (021)54244927 (021)64043766
LR (021)54244927

E-mail: imagingl09@163.com

JE v T ) e SO R AR o T A BE

(MR ges) Bipe R SR, [FEERR

HMbhE TR 2705 55 HR B g s e

(7]

[11]

[12]

BREAGEAS . R AR . SRR R ) SRR T R
ATIER B, WL S4-653, FEMmERI00T, G440,

GAO ], DING F, LIU Q, et al. Knockdown of MACC1
expression suppressed hepatocellular carcinoma cell migration
and invasion and inhibited expression of MMP-2 and MMP-9
[J 1. Mol Cell Biochem, 2013, 376(1-2): 21-32.

HAGEMANN C, ANACKER J, ERNESTUS R I, et al. A
complete compilation of matrix metalloproteinase expression
in human malignant gliomas [J].World J Clin Oncol, 2012,
3(5): 67-79.
THOMPSON E W, NEWGREEN D F, TARIN D. Carcinoma
invasion and metastasis: a role for epithelial-mesenchymal
transition [ J | . Cancer Res, 2005, 65(14): 5991-5995.
THIERY J P, ACLOQUE H, HUANG R Y, et al. Epithelial-
mesenchymal transitions in development and disease [J ] .
Cell, 2009, 139(5): 871-890.
BRABLETZ T, HLUBEK F, SPADERNA S, et al. Invasion
and metastasis in colorectal cancer: epithelial-mesenchymal
transition, mesenchymal—epithelial transition, stem cells and
beta—catenin [ J ] . Cells Tissues Organs, 2005, 179(1-2):
56-65.
SHINTANI Y, MAEDA M, CHAIKA N, et al. Collagen [
promotes epithelial-to—mesenchymal transition in lung cancer
cells via transforming growth factor—beta signaling [ J ] . Am
J Respir Cell Mol Biol, 2008, 38(1): 95-104.
VOULGARI A, PINTZAS A. Epithelial-mesenchymal
transition in cancer metastasis: mechanisms, markers and
strategies to overcome drug resistance in the clinic [ J ] .
Biochim Biophys Acta, 2009, 1796(2): 75-90.

CIChE HIB: 2014-02-17 &I H I : 2014-04-20)

(EEsG=E ) 2E2014F4MF1ITRE :

ik H 19924E QTSR RS2 B2 FUBEm, 19084E A 50 R1 S . ol s, o

. ISSN 1008-617X, CN31-1793/R. ZeEhitERAIpIACEn o

B EE AR P PIE AN BARE | R EBCOHIT) (i) B

ARSI PR . IGPERIT . L5k ROIR e

ARSI, RERE . BeRlE |

FE SRR T, R RIE AR S A BT | SRR B ek R, Waas o



	Split_00012
	Split_00013
	Split_00014
	Split_00015
	Split_00016
	Split_00017

