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Nephroblastoma overexpressed gene promotes migration and invasion of hepatocellular

carcinoma
Lu Yeting, Ding Wenzhou, Yu Jianjun, Tan Longwei,Kong Lianbao®
(Department of Liver Transplantation Center ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Objective:To detect the expression and study the role of nephroblastoma overexpressed gene (NOV CCN3)in hepatocelluar
carcinoma(HCC ). Methods: The expressions of CCN3 mRNA in HCC samples and cell lines were detected by real-time PCR,and the
expressions of CCN3 protein in HCC tissues and adjacent non-cancer tissues were assessed by Western blot. In addition, invasion of
HCC cells was observed after overexpressing CCN3 by Transwell invasion assay and wound healing assay. Results:In the total of 50
paired HCC specimens, compared with the adjacent non-cancer tissues,the expression of CCN3 mRNA was up-regulated in 39 cases,
and the expression of CCN3 protein in HCC tissues was higher than that in adjacent non-cancer tissues. Overexpression of CCN3
enhanced HCC-derived MHCC-97H,SMMC-7721 cellular invasion in vitro. Conclusion:This study indicates CCN3 is frequently
overexpressed in hepatocellular carcinoma,and contributes to tumor cell invasion. The study of CCN3 may provide a novel therapeutic
idea for prevention and treatment of invasion in HCC.
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1.1 ##

WA R BE R R A5 — B B BE B 2012 4F 1 H
2 2013 4% 12 H s FARUIERIY 50 6 SAHN
FE A SWRA, BT A BR AR B2 S8 1o % LY
R AN, S50 At , b s Bl e
PELACUESE I KA Al TR A o KA A 4
WA AL, Bt R AR A AT, 500
1R BN BB AN B o BB 225 — B I = Be e 3 22
MR, N4 ZR (MHCC-97H, SMMC-
7721 HepG2 Huh7 MHCC-97L) X 1F % A BT 40
LO2 ¥ ARSI R AT

A4 . DMEM Eiliis 5L 0.25% M Gibeo

5], ) ; TRIzol | Lipofectamine2000(Invitrogen 2y
A, EE) s R A SYBR Green & PCR i
# & (TaKaRa /A H], HZA);CCN3 GAPDH —#1
(Santa Cruz A F], 32[E) ; ECL & G (Pierce 23 1), 38
); LTS (BD 2AH], ), Cell Counting Kit-8
(Dojindo Labs, HA)
12 Fik
12.1 fppissi

A HRARTESER 37°C, &% 5%CO, 4RI
FERIE TR SR BRI T 109% 64413 .50 U/mL
R 2R M 50 pg/mL K RKFEERAH DMEM,,
122 JFkstydEg

1135 CON3 [ Z Aok GV230-CCN3 I H I
S UL LB R A R A A, 38 Lipofec-
tamine2000 AT, BAREL YL LTRZ: BRI Ry i
WIS, B YL st A0 20 MO 25 5 80%~90%
1.2.3 RNA #9323 4= real-time PCR

Fi A H 2R e 40 28 19 RNA #0238 i TRIzol 42
B, HAARR) RNA $-BCE RS LA &1l 45, S5
T S S B0k RNA B4 58 oDNA, feJe
SYBR Green %+ PCR XF| & & BRI, 514
RS . CCN3 E3iF 5'-TCCGCACCAAGAAG-
TCACTC-3', F¥f# 5 -CCCAATGACCATCACTGGCT-

3";GAPDH [} 5'-GGAGCGAGATCCCTCCAAAAT-
3'; Fii%:5'-GGCTGTTGTCATACTTCTCATGG-3' , fif
A S B 2 5 WP TE ABIL StepOnePlus real-time
PCR system A7, AN s 3 AL, B
28 T
1.2.4 Western blot

i i % 25 mmol/L Tris-C1 (pH7.5).5 mmol/L
EDTA 1%SDS F1 1%k 11 B 6l 351 (1% 2 1 24 ek
i S ZH V4%, SR IR L AE 10% SDS-PAGE
K, RIEKE LB ZE PVDF I 5% RIS Tk 75 %
U FEA 1 h, il—¥3T (anti-CCN3 anti-GAPDH) 7E 4°C
W SRIETEE IR NN HRP ARG —HiEE 1 he 3
L ECL BRG I &
1.2.5 Transwell /2% 55

Transewll /NZELFHEJEFLAE N 8 mm, FZE
A& 10% 06 4 175 DMEM 750 pL, bEZEHimA
NG B DMEM 500 wL, [FEIHEAS F2g
AT Ix10° DL B, 7EfE R 37°C 5%CO, 140
o5 3R A B SR % 48 h BUR /N 85 R
LT e S SR BRI, VAT R TH AR 4% %
R E ,0.5% %5 s e 0, WA PR NE
REALIREE 6 ANILEF AT R, TR o A gL
1.2.6 XJREAHERE

B UL AN o s 6 FLAR, BFLANIRECH 5x
10° 4>, FEAIAIE 909N EES S E YL 24 h, FH 10 wL
1 AL TE 6 FLARTh AT RR, I A TC I i 15
FEIHE AR 12 h WEFHHAIRIC %,
13 %itsss

iz SPSS18.0 GEit kA #4741 , i BTk
IR + ARUEZE (X = s) o, P E) % e R F
R, ARTORHEECR R IR, P < 0.05 M2
SAGIEE L,

2 5 R

2.1 CCN3 fe i 55 20 42 BT 5 tm Btk b 3 Rk
Real-time PCR #0 50 151l fif- 48 S g 57 414, %
B 39 (Il IR A1 21 () CCN3 5 mRNA /K
T2 4148 (0.005 30 + 0.002 30 vs 0.002 66 +
0.001 73,P < 0.05, ] 1A), Wetern blot 253 7= 36
B 9 AL 20 () CON3 B 2 /K & T o3 4 4
(0.582 50 + 0.056 19 vs 0.185 00 + 0.041 23,8 1B),
DL U CON3 FEIFR R R L, seah, fail
T 40 2 (MHCC-97H .SMMC-7721 HepG2 Huh7 .
MHCC-97L) S A IE & 40 (LO2) 1) CCN3 FKik



5 35 &5 8 1
20154F 8 A

FMHESE B R AR R I A R Rl BE PR AR Y IR 2R S R S

-1089-

IRV, 25 FAIE S 4Rk o CCN3 ) mRNA 7KF
PIE IR A, IR R BH L SMMC-7721 &
MHCC-97H AIXTAAR (B 1C) . PRI, 465X 2 Bk
JAEHR CCN3 1 FIRpy 4Rl DIEE CCN3 Xf
JHHJes 20 (= 28 BE T 152

A
0010 P < 0.05
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A:PCR il CCN3 mRNA 7KF;B: Wetern blot #:1 CCN3 & [

IR C PG 40D 2% (MHCC-97H ,SMMC-7721 . HepG2 .Huh7 ,MHCC-

97L) B A IEH IF4IL(LO2) ) CCN3 mRNA 7KF-,
B 1 CCN3ZERHEFRAF TR R P RiE B
Figurel CCN3isoverexpressedin HCC and HCCderived cells

2.2 CCN3 mRNA & KF 56 RIGHR0G £ &

53 #1 CCN3 mRNA AR5 K- 5 B W PR
AERE TR MR BB R R R
AL SEE R FYIEE Child 205 R
KFZEEKFR, 50 BIEE A 29 FIFEA R E L
LA RS, CON3 FHYEA 22 ], 5 75.9%, 11 Toitk
ELEs s A R 1 21 il 3, CON3 FHPEALA 7
], 5 33.3%, LR L CCN3 5 Rss 554 1 i
FHOCAE (P < 0.05) , 17 &35 CCN3 5 8 & k1] |
RIS TS N RS IR R IR )

fiE Child 739, Wi & FK-F R ARG (P>
0.05,5% 1),

&1 CCN3 mRNA HIRIEKFEEIGRIERAX R
Table 1 Clinical parameters in samples with or without

CCN3 mRNA versus

[ Riztan Wik CCN3(+) CCN3(-) Pi

%k 50 29 21
P51

% 28 16 12

5’8 22 13 9 0.962
EW(S)

=50 35 22 13

<50 15 7 8 0.495
P KN (em)

=5 19 11

<5 31 18 13 0.461
Jih9gs i

P 29 22 7

&~ 21 7 14 0.002
I

HBV (+) 39 23 16

HBV(-) 11 6 5 0.967
JFILEE Child 535%

A~B 39 25 14

C 11 4 7 0.193
H R (ng/mL)

=100 28 16 12

<100 22 13 9 0.890

CCN3(+) :CCN3 mRNA FEKFFHm 0.5 f5LL ECON3(-)
CCN3 mRNA FIAK-FATHE S HE THE 0.5 BT,
2.3 id A&k HARR A GV230-CCN3 4% % 5 CCN3
8k B kA

¥ b e 38 B MR BT R GV230-CON3 #5 Je A
SMMC-7721 MHCC-97H 4 }ifd 48 h J5 Western blot
Kl CCN3 Z ), S5 R B RTERE Y id 2k A Fok:
1 4 i CCN3 2 3Rk B2 | T+ (SMMC-7721
0.977 50 £ 0.060 20 vs 0.427 50 = 0.043 49, MHCC-
97H:1.065 00 + 0.068 55 vs 0.362 50 + 0.063 96,P <

0.05,7=3,K12),
A SMMC-7721 B MHCC-97H
CCN3 Vector CCN3 Vector

T == G T

B2 TREHERHK GV230-CCN3 4L /5H1 CCN3 RKix
KF
Figure 2 The expression of CCN3 after GV230-CCN3

plasmid transfection
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2.4 CCN3 AR AT 4m fEL69 12 22

I CON3 i IR AAL, AT
IINFAZ R K A MR SE B AS CCN3 X 4
Jifi SMMC-7721 MHCC-97H {2 22150 . i Feik
AR GV230-CCN3 #4534 A SMMC-7721 MHCC-
97H il , LAZS # Tk GV230 VE X RE . YL faf57E
BT PSR LB, Y T GV230-CCN3 A il 4n
i 2 2ot /0N 38 R R R () 5 B I 22 I G A R R
B4 L (SMMC-7721:363 + 23 vs 179 + 28, MHCC-

SMMC-7721

97H.399 + 24 vs 225 + 20,P < 0.05,n=3,18 3), %I
JRER BN, SN BAME, ¥ T GV230-
CCN3 ok it #he 1 W B 3 (n=3, K 4) .

RIS =
CCN3 /& CCN RIEM—A- b, & & A
I ,CCN3 e 540 ML BUAH EAE A, N5 iR 2

A IIBE " CON3 TE NGB JE BB LA FPAESS
Z AR A R, AL SUNE AR A AR R

MHCC-97H

Vector

CCN3 Vector

JF ik CON3 # i T SMMC-7721 Al MHCC-97H (I4IUZZERE ST (n=3),
3 CCN3 3t 4HAa{E /I 220 (x40)

Figure 3 Effects of CCN3 overexpression on cell invasion (x40)

SMMC-7721

CCN3 i

Vector

MHCC-97H

12 h ) 24 h

Oh

CCN3

Vector

12 h 24 h

13k COCN3 BEIN'T SMMC-7721 #1 MHCC-97H MZMLERAETT (n=3).,
4 CCN3 X 4BRE RS HY R4ME (x40)

Figure 4 Effects of CCN3 overexpression on cell migration(x40)
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CCN3 B3 280 CON3 AT LS £ Fh 40 i 2
ZRGEG  TEARRIR 4SS RS CCN3 VRIS 53
RATREA 225, O A kTS, CCN3 ZEMEIE i
5 TR, AL s 40 i (R 38 7 286 B AR E
W5 R, 7 PRI 4L, CON3 1Y S8 T s 5 il
JE R AAE, EIRE TR 2E &, CCN3

IR AKF- BRI AT LA X B TS A T A AL

PEAGT R, 2R B e e 9 R A L R PC-3

H, CCN3 BRI R A Y, TERCE IR A

CCN3 By _L s T Al e fie 28y, ik—

5 W], CON3 1Y fmy 23K (12 2 240 i 2% A1 AH O JE ot

4@ 8 H -13 (matrix metalloproteinase-13, MMP-13)

HFRIA T [l A AR IR 4L T CON3 i 3%

KR ES 40 MMP-9 36kt THa ™) X Al fig

J& CCN3 {E i 4 MRS By s i 412k, 7E4F

AeREAN I CCN3 5 oSB1 ., a6B1 T I 32 AR

YGRS, 5 avB3 A5G AIRERE Y Ry

CCN2 ik T, o BAE SR A i r =228

R X5 CCN2 25 - b A5, I,

ARSCHEN CCN3 AT e 7E R 10 A& J oA 21—

EVEH
JLAE CON3 TEZ P IR %) e A Fn ki v e o 22

YERT HJE AR CON3 5 2 (RIS AE

AWTEUEL S A, RSP R CCN3

FIRHIE B, 7R CON3 7EfFE & R il (e b1

o RSN E i — PR W] ik CCN3 3 hn e 21

it MHCC-97H .SMMC-7721 W12 8 51F#%fe 1, %

W] CCN3 fRefeit I dn i 1228 554 #% . X CCN3

mRNA R B K 5ilg IRFe bRt A7 504, W EoR

CCN3 5 g 7 A W 8 AH DG
LD A5 RT IR, CCN3 7R JHHE ) &

R BT R EER EAE R . CCN3 AT LU JE I 20 i

B 28, T4 s i % 7% 01, HAE W24 D Rg v

B0 o 18 9 R 5 2R 00 T e R A 2 I8 4t 1 =

ZMiTH ., CON3 EIF1EH B BRI R —20

W5, {H ERE R 20 B A0 va T S A ) ST
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