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ABSTRACT

KEYWORDS

Objective: To investigate the expressions of miR-342-Sp and its putative target gene Merlin in hepatocellular
carcinoma (HCC) and the significance.
Methods: The expressions of miR-342-5p and Merlin mRNA in HCC and tumor-adjacent tissues as well as in
normal hepatic cell line and different HCC cell lines were determined by qRT-PCR method. HCCLM3 cells
were transfected with lentiviral packaging plasmid pGCSIL-GFP-miR-342-5p or empty vector (negative control)
with the untreated HCCLM3 cells as blank control, and then the invasion potential and migration activity
were assessed by scratch-wound healing and Transwell migration assay, and the Merlin protein expression was
measured by Western blot analysis, respectively. Using a dual-luciferase reporter assay system, the plasmids tagged
with the 3~UTR of the wild- or mutant-type Merlin gene (psiCHECK-Merlin) was co-transfected with pGCSIL-
GFP-miR-342-Sp or empty vectors (negative control), or transfected alone (blank control) into the HCCLM3
cells, and then the luciferase activity in each group of cells was detected.
Results: Compared with tumor-adjacent tissue, the miR-342-5p expression was significantly up-regulated while
Merlin mRNA expression was significantly down-regulated in HCC tissue (both P<0.05); in HCC tissues, the
miR-342-5p expression was significantly higher while Merlin mRNA expression was significantly lower than that
in non-vascular invasion group (P<0.05), in addition, the miR-342-Sp and Merlin mRNA expression showed a
negative correlation (°=5.364, P<0.05). The miR-342-5p expression was significantly increased in all the studied
HCC cell lines compared with the normal hepatic cell line, and was up-regulated with the increase of the invasion
ability of the HCC cells, while the Merlin mRNA expression showed the exact opposite pattern (all P<0.0S).
In HCCLM3 cells transfected with pGCSIL-GFP-miR-342-5p, the invasion potential and migration activity were
significantly reduced (both P<0.05) and the Merlin protein expression was elevated compared with those in blank
control or negative control. In HCCLM3 cells co-transfected with psiCHECK-Merlin (wild-type) and pGCSIL-GFP-
miR-342-5p, the luciferase activity was significantly decreased compared with its blank control or negative control
(both P<0.0S), but which showed no significant difference in HCCLM3 cells co-transfected with psiCHECK-Merlin
(mutant-type) and pGCSIL-GFP-miR-342-Sp compared with its blank control and negative control (P>0.05).
Conclusion: Merlin is a target gene of miR-342-Sp, and miR-342-5p may enhance the invasion and metastasis
ability of HCC through regulating Merlin mRNA expression.

[Chinese Journal of General Surgery, 2014, 23(9):1200-1206]
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H S ELA A,
1.1.83 £ &K A R4 M W A 2 E Hyclone
NI Lipofectamine2000 o RNA 2 B it 57
TRIzol W H £ H Invitrogen 2y H]; All-in-One
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(20 pL, 5 pg/mL) , [AIA 38 57 P2 9 75 25 24 41
TG I3 B 4L (170 pL) + 18 9% 7% 25 # /K pGCSIL-

© WA )3 i [ & F A F A EFH

GFP (20 uL) +Polybrene (20 ul, 5 ug/mL) - 8h
Jo AR M L SR R SR, LS 72 h PO
B N ULEE GFP 1 &GS, 4 1k, 800 r/min
B A, WOt E & PCR K M miR-342-5p Al
Merlin mRNA ik,
1.2.3 X|RAAS L Fo Transwell 422 /)T L
2w fe 7788 R A RE @G SL 5 A1 Transwell
2, BROES ook Y, JEREALAE 8 pm, HAR
6.5 mm, 10 pm JEAI B Transwell 2050 1 F 2 % .
B 0 BE AR K A0 I 0.25% B A 1B Ak Bl BE L L
& 1%BSA 1Y RPMI 1640 1% 37 5L 50 45 5040 it B ik
FARAUSE 1 x 10%/mL, A0 I 13 5 0 1G5
WS R A AR N AR R TR
1.2.4 Western blot # M Merlin &7 & % [
b8 0 L 5 B HCCLM3 44 fd, 4 °C %% 4 PBS
k¥, 800 r/min, B0 2 UL SE 4, RIPA 4i
it 22 it R U B L R AR A Rk . B
100 pg B, ISR 2 x A% ik,
100 “C7Z2¥E 10 min J5 EAE, 200 V HEHHLIK 1 he
1100 VL RFEIE | ho KRR 4E 2R M (PVDF)
JIES B T 35t B P B A 45 mine 2R B Merlin it
e, TAEHEE N 1:1 000, 37 CHEHE 30 min, 4°C
PFE R A 1:3 000 AYBUR i AL ¥ A iC 1Y
—Hi, 37CHWEH 30 min, % 1% 6 % B B2 2% op
W (PBST) VMG fb2 &Gk W, BEOGBER .
B B FHAL B H R IE S, Bio-Rad Scan
BB A I K BE M AN 2 GAPDH JK A A 1
REAREE . BANLRESE 3 WHCEEIME.
125 NEXAEZBBARAREZAHEL H 3
psiCHECK-Merlin Jii 67 i1 35 21042 9 4% R 2
SERL, HARDERIE . HhiEE HCCLM3 4 i L K 41
DNA N B #z, PCR 4" 1 Merlin 3'UTR J¥ 41,
W PCR 724 Ji ] Xhol 1 Notl 47T WUEEYI, [ it
T VIR iC A 286 Z W0 Bk psiCHECK-2, R 5 ¥
Merlin UTR i Y] 7 %) 5 i A psiCHECK-2 i Y]
Ykt Uik, BW, PRk, /hEdhiE
K P05 8 W) S kW, AR R R A vl
[k, B 40 C KA PR A7 R o X £ HCCLM3
MR 24 FLAR, TRANMEIGEE 50% B, fi2 BEAR Bi4
Lipofectamine 2000 T YRR i B B AT G e . XL
e ' 2Tl 3 DR ARG I 42 R R R S R U AT
1.3 Git=aE

K HI SPSS 17.0 e it b ot 4 . X2 4
ST BOIE K O 20 M, P<0.05 22 S AE il

http://www.zpwz.net



59 BT, £ miR-342-5p P45 80 2L Merlin 21k (% 2t AT 40 JJE 12 B A0 LIS BF 1203
2 & B (n=12) . K 2A f12B FiR, MERILHEZ T

2.1 miR-342-5p #1 Merlin &£ HCC /A £ #

HCC i & Ry FRIE

1t HCC 4 2R 40 i 3 rh il i 98O € & PCR K5
M T miR-342-5p #l Merlin (1% 3 ik 7K ¥ F1 45 1F .
WLE LA R IB B, fEALZUKF, 548U 55k
i P41 2R %) e, miR-342-5p 78 HCC 4 4R iy % ik
K T (096+0.19) vs. (0.45+0.06) o
A S, Merlin 76 HCC £H 23 (1 26 15 0 W & F 34
[(0.64+0.12) vs. (1.23£0.32)], Z5% HAS1T
R (P<0.05) o AHXRMESMHT A, miR-342-5p 5
Merlin mRNA 235 27056 (1°=5.364, P<0.05) .

KT 9 — 2 % i miR-342-5p fil Merlin 5
HCC W5 R tE A OG5, B A 27 151 4t A g 8
FH N MERILE (n=15) MEIMEREILHG

1.5 P=0.014
o -
@ -
1.0
-'I;(. ' L= -
junng
< *
T -3 _pEa
[\l
% 0.5 eo®
= - -
=} |
=2
0.0 ; .
HCC 4R b 2 N A

B 1 qRT-PCR #: il miR-342-5p #1 Merlin mRNA #£ HCC AR 5 E = A A h W K ik

mRNA %3k

Figure 1 The miR-342-5p and Merlin mRNA expressions in HCC tissues and tumor-adjacent tissues detected by qRT-PCR
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Figure 2 Relations of miR-342-5p and Merlin mRNA expression with HCC vascular invasion analyzed by qRT-PCR

expression; B: Merlin mRNA expression
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Figure 3 'The miR-342-Sp and Merlin mRNA expressions in normal hepatic cell line and different HCC cell lines detected by qRT-PCR
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e 12 B WAL, HE B A (19+
4) A~ /200 fEORET, 2SO IRAL L BT BT AT
BAME S 5h (98 +12) 4~ /200 f5ALEF . (89 =
21) > 7200 f5 AL EY, 25 A% E X (P<0.05)
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Figure 4 Results of the scratch-wound healing and Transwell migration assay in each group of cells

B: Transwell migration assay
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Figure S Merlin protein expression detected by Western blot . .
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1.5
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H
1 1.0
=
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miR-342-5p  AUCCGGUUCCACUCCCACGAGACACUCUGUAGU #
Mut-Merlin  AUCCGGUUCCACACUCACGAGACACUUCUGUAGU 0.0
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Figure 6 Detection of the interaction between miR-342-5p and Merlin mRNA using dual-luciferase reporter assay system A: Bioinformatics
analysis to detect the interaction between miR-342-Sp and the 5-UTR of Merlin; B: Theluciferase activity of in each group of cells
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SEHE A, RO, BT AE I /N R Kk A HAN LR, DI 5 53 5 KT B AR DG 8 L 1A
T HCC MU YA s 25 #1 BUS TR BB Merlin 2 MK, miRNA W5 A 22 00 988 25 R4 98
B /N SR BG IF B 40, 3~4 J8 )5 nT {4 BUIE iE B, 7E HCC kA MG K& bl s i /R A7 1
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A HCC Rwh T e A EZWA/EM . A% FEHLA, HD miRNA Fak/KSF B, HOAH S Ao ¥ 5L
it 9O i PCR iK% B Merlin mRNA 7E PR 3 2 7KSF U] TR 9 e

© A )7 [5] 8 38 51 F 3 & FT A http://www.zpwz.net



1206 H [ 3 5 Ah

B & 503 %

7!

HOEMESE " R, miR-342-5p & miR-342
B BIER, A 14 Sy Ok gig, EHEEH
T DNA WL, 78 2L AR i v 8 45 300 g L R o
REEZAEN, It 5 MR R Z22iE s M 251 &
YIS T FERT IR T T, L AR R B A
MR &I Merlin FI AEJE miR-342-5p A7 7
B S, AR o 98O 5 PCR J7 K D
T miR-342-5p 7 HCC 41 23 F1 9 55 I Wk 41 23 vh 1)
ik, 5 PR MiR-342-5p %3k 5 Merlin 5E K 3
KRR EHE, BOEHHEN, miR-342-5p 5
Merlin Z [H] 0] BEAEZE 42 K ZR, M2 M HCC 1Y
AW R o

SR, MiR-342-5p 1 40 M A= 9 4 V8 F R & 9
LA SR A 75 %6, H miR-342-5p £ HCC i %
ik B AR BRI R WAHRGE . 55— i, KR SC5
I Transwell 32 56 45 W15 B 7~ , UUER miR-342-5p
FIRHE W FHIH HCC 40 HCCLM3 Wi Rz 78 1)
i, #2785 miR-342-5p i@ o 1877 5t L8 40 i 15 5 18
oy T E N R AR A T RE . W6 R B
ARG H T %2 miRNA 58838 K 2 J8] 19 4 54
FEAER . AW R, U5 Bl A 52 0 i —
HAIEW] miR-342-5p HAEAEH T Merlin /9 3' Kk
it X, Merlin & miR-342-5p FT34E F RS SE A .

Zi Rk, fE HCC ™', miR-342-5p A] figid if

S e FC R I e FE R Merlin B9 R 5, A AL

Hccéﬂaﬂmwjéiﬁzﬁ‘éﬁéw’ﬁﬁﬁ E NI )
/N T miR-342-5p £ K 8% HCC 1% 2812 3 98 1

MBS, A8 HCC B i R 5 32 AL AE /] 17 19
LiLY e
S5 3k

[1]  Bruix J, Gores GJ, Mazzaferro V. Hepatocellularcarcinoma: clinicalfro
ntiersandperspectivesJ]. Gut, 2014, 63(5):844-855.

[2] Cooper J, Giancotti FG.Molecular insights into NF2/Merlintumor
suppressor function|J]. FEBS Lett, 2014, 588(16):2743-2752.

[3] Garcia C, Gutmann DH.Nf2/Merlincontrols spinal cord neural
progenitor function in a Rac1/ErbB2-dependent manner|J]. PLoS One,
2014, 9(5):¢97320.

[4] Schroeder RD, Angelo LS, Kurzrock R.NF2/merlinin hereditary
neurofibromatosis 2 versuscancer: biologic mechanisms and clinical
associations[J].Oncotarget,2014, 5(1):67-77.

(51 Fze, &M microRNA TEATAINIE 28 5 SR A2 G H i
[J]. A R AR | 2014, 23(1):106-110.

[6] Braconi C, Henry JC, Kogure T, et al. The role of microRNAs in

© MR ITF EHHBNHFEIH

human liver cancers[J].SeminOncol, 2011,38(6):752-763.

[7]1 YeK, ChangS, Li J, et al. A functional and protein-protein interaction
analysis of neuroepithelial cell transforming gene 1 in hepatocellular
carcinomalJ]. Tumor Biology, 2014, [Epub ahead of print]

[8] Yoo NJ, Park SW, Lee SH. Mutational analysis of tumour suppressor
gene NF2 in common solid cancers and acute leukaemias[]].
Pathology,2012, 44(1):29-32.

[9] Esquela-Kerscher A, Slack FJ.Oncomirs-microRNAswith
aroleincancer|J].Nat RevCancer, 2006, 6(4):259-69.

[10] Benhamouche S, Curto M, Saotome I, et al. Nf2/Merlin controls
progenitor homeostasis and tumorigenesis in the liver|J].Genes Dev,
2010, 24(16):1718-1730.

[11] Yi C, Kissil JL. Merlin in organ size control and tumorigenesis: Hippo
versus EGFR?[]]. Genes Dev, 2010, 24(16):1673-1679.

[12

—

Villanueva T. Tumorigenesis: Merlin, the liver wizard[J]. Nat Rev

Cancer, 2010, 10(10):666.

[13] JE24E , ZRZ00R MicroRNA JHRE S 5 IR e o 1 5C & (D).
rf S AR 2012,21(5):602-606.

[14] Zheng F, Liao Y], Cai MY, et al. The putative tumour suppressor
microRNA-124 modulates hepatocellular carcinoma cell
aggressiveness by repressing ROCK2 and EZH2[J]. Gut, 2012,
61(2):278-289.

[15

=

Turato C, Simonato D, Quarta S, et al. MicroRNAsand SerpinB3

inhepatocellular carcinomalJ]. Life Sci, 2014, 100(1):9-17.

[16] Xiong Y, Fang JH, Yun JP, et al. Effects of microRNA-29 on
apoptosis, tumorigenicity, and prognosis ofhepatocellular carcinoma
[J]-Hepatology, 2010,51(3):836-845.

[17] Pérez-Rivas LG, Jerez JM, Carmona R, et al. A microRNA signature
associated with early recurrence in breast cancer[J]. PLoS One,
2014,9(3):e91884.

[18] Hrdlickova R, Nehyba J, Bargmann W, et al. Multiple tumor
suppressor microRNAs regulate telomerase and TCF7, an
important transcriptional regulator of the Wntpathway[J].PLoS One,
2014,9(2):¢86990.

[19

—

Presneau N, Eskandarpour M, Shemais T, et al. MicroRNA profiling
of peripheral nerve sheath tumours identifies miR-29¢ as a tumour
suppressor gene involved in tumourprogression[J].Br J Cancer, 2013,

108(4):964-972.

(ALm#tE RF)

A5 AN W9, I —W], =, 4 . miR-342-5p L2
Pl Merlin 235 (e 25 I 40 MO 4R 22 55 7% (1 S B BE 52 (D). # 1 3 3e A
BE 24 &, 2014, 23(9):1200-1206. doi: 10.7659/j.issn.1005-6947.
2014.09.009

Cite this article as: HU K, TAO YM, HUANG Y, et al. Enhancing effect
of miR-342-5p on invasion and metastasis of hepatocellular carcinoma via
regulating its target gene Merlin expression[J]. Chin J Gen Surg, 2014,
23(9):1200-1206. doi: 10.7659/j.issn.1005-6947.2014.09.009

http://www.zpwz.net



