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Ectopic overexpression of ROCK1 promotes cellular invasion of hepatocellular carcinoma
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[Abstract] Obijective:To detect the expression and explored the role of ROCK1 in hepatocellular carcinoma (HCC). Methods: The
expression of ROCK1 mRNA in HCC samples and cell lines was detected by real-time PCR,while the expression of ROCK1 protein
in HCC tissues and adjacent non-cancer tissues was assessed by immunohistochemistry. In addition,invasion of HCC cells was
observed after overexpressing or silencing ROCK1. Results: In the total of 60 paired HCC specimens,compared with the adjacent non-
cancer tissues,the expression of ROCKI mRNA was up-regulated in 42 cases (P < 0.05),and the expression of ROCKI protein in
HCC tissues was higher than that in adjacent non-cancer tissues. Overexpression of ROCK1 enhanced HCC-derived HepG2 cellular
invasion in vitro. In contrast, ROCK1 knockdown via RNAi markedly suppressed these phenotypes in SMMC-7721. Conclusion: This
study indicates ROCK1 is frequently overexpressed in hepatocellular carcinoma,and contributes to tumor cell invasion. ROCK1 may
be a novel therapeutic target for prevention and treatment of invasion in HCC.
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N 40 L 2R (SMMC-7721 . LM6 \MHCC-L .
Huh7 HepG2) K IEH AAFANAL 102 3k F Rl K2
SCER R T A B AR MR TR TE R 37°C, & 5%CO, B4
M FRAE e T R SR ESAUSIN T 10% B4 1
.50 U/ml % % £ M 50 wg/ml JK K8 & 1)
DMEM,,
12 7%
1.2.1 SRAsiFLeE

60 XTI &R SIS 4 4% T AR /R D
MRE R, AR, DI 4 pm B4 85D A, feedd
G (o A SR AL B | KAk | 3% AL S XS Y
TEvEE ALY AR LB B AT 3 AR R
SEVELGEA LA, BT ROCK] Pk 4CHe 5 i i
(Santa Cruz A W], 3EH ), YR Z 40, IR i
FRICEERZOP R TAEM, DAB W05, TR AR L2 Yy it
KB PR e B R, B N g, HARE
S MR el AR & A Ui (ZSGB-BIO)
122 #3# ROCKI it &k ik

pecDNA3.1B 3 H Rl RS 3, WA ZEIHIE
¢DNA SUZE 3] ROCK1 FIFF RS HE (GenBank ;
NM_005406.2), it PCR $"#% ROCK1 Y cDNA,

PCR 1Y 1E 7] 5] ¥ 7 5] : 5" -AGGCGGCCGCATGTC-
GACTGGGGACAGTTT-3", JZ In] 514 #4515 -AG-
GATATCTTAACTAGTTTTTCCAGATGTAT-3' , & )5
18 3 PR il A R N VTG Not 1 1 EcoR 'V B Y], solu-
tion | ¥#%#%, ¥ ROCKI 1 ¢DNA 4 A pcDNA3.1B,
Ft 5E i pcDNA3.1B-ROCK 1, # 3 )it SR ik JTokik
e 2w P UE SEAA R T (5 1400 P et S
B .
123 /T RNA 69 %

FIH Invitrogen M3 3545 ROCK (19714 RNA
JF¥ 51 41 F :siRNA-1410:5" -CCUGGUGGAGAUCU-
UGUAAdTAT-3" (sense),5’ -UUACAAGAUCUCCAC-
CAGGATdT-3’ (antisense ) ,Negative control ;5" -UUC-
UCCGAACGUGUCACGUTT-3’ (sense),5' -ACGUGA-
CACGUUCGGAGAATT-3' (antisense) , ¥4 1 I 1375 15
AFER,
124 Bk T RNA #9455

kL K /N i RNA #B J& 38 i Lipofec-
tamine2000 (Invitrogen /A A , S [E) FE1T44% , BAKK)
YIRS MG R I 5, e Yt Y 4 i 2 i
SAIE 80%~90% K1 30%~50% .
1.2.5 RNA #93 F%& Real-time PCR

T A7 20 K 40 L R B RNA #R 238 53 TR1zol
(Invitrogen 2w, & [E) $EHC, BAKAY RNA $2 500
RS MR R UL 45, AR5 i S e sl n) &
(TaKaRa A ], HZS )% RNA 3054 il cDNA | &5
SEARZR RNA Bl 1 wg,5x PrimeScript® Buffer 2
wl, PrimeScript® RT Enzyme Mix I 0.5 pl,Oligo dT
Prime 0.5 pl,Random 6 mers 2 wl,ddH,0 4 wl, JZ %
SRV S5AF:37°C 15 min, 85°C 5 s,4°C forever, %
Jeit g 72 H PCR 3G & (TaKaRa 24 ®], HAS ) #E47
E A Real-time PCR {4 & :cDNA 2 pl,SYBR
10 pl,Forward Primer 0.4 pl,Reverse Primer 0.4 ul,
ddH,0 7.2 pl, Real-time PCR JZ ¥ 5514 :95°C 30 s
WAEME,95°C 5 s ABPE, 60°C 30 s iR KAEAH, 40 MF
¥ . ROCK1 Y Forward Primer:5’ -AGGAAGGCG-
GACATATTAGTCCCT-3" ,Reverse Primer:5'-AGAC-
GATAGTTGGGTCCCGGC-3" ;B-Actin [ Forward
Primer:5’ ~-AGTGTGACGTGGACATCCGCAAAG-3' |
Reverse Primer:5" -ATCCACATCTGCTGGAAGGTG-
GAC-3' (519t g sl lidm &)
1.2.6 Western blot 535

i 17 25 mmol/L Tris-Cl1 (pH 7.5),5 mmol/L
EDTA, 1% SDS F1 1945 [ B il 571 (1) 25 11 240 W
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ROCKT1 is overexpressed in HCC and HCC-derived

cells

Figure 1
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f 33 BIEA kB g el 5  ROCKT FHEA 26
%, 778.8% , T Ttk EL 485 s Ab B 1) 27 9] J
o ROCKT BHEAUA 11 6, & 40.7% , =W B & ik
ROCK1 5 i85 4 W AR A (P < 0.05), T 5
Fik ROCK1 5 B F PER AR I b RN
BEBE IO Edmondson 4374 . AT IhfE
Child 43%% B G 8 KIS AH G (P > 0.05,
#1),

&1 ROCKI1 mRNA HRIEKF SIERIERRE X TR
Table 1 The expression of ROCK1 mRNA versus clinical

parameters (n)

[iZS D B3t ROCK1(+) ROCKI(-) x* P
n 60 37 23
531

5 38 23 15

5’8 22 14 8 0.057 0.811
R (F)

=45 32 20 12

<45 28 17 11 0.020 0.887
JERF/IN (em)

=3 21 12 9

<3 39 25 14 0.280 0.597

HBV + 46 30 16

HBV - 14 7 7 1.051 0.305
i e

= 33 26 7

i 27 11 16 9.093 0.003
Edmondson 43%%

I~1 26 14 12

m~1v 34 23 11 1.187 0.276
JTEhfiE Child /34K

A~B 43 26 17

C 17 11 6 0.093 0.761
AFPlevel (ng/ml)

=100 33 22 11

< 100 27 15 12 0.776 0.379

ROCKI (+) :ROCKI mRNA #i5/KF- 5 0.5 524 E; ROCKI
(=) :ROCKI mRNA ik K P AT 0.5 LA F
2.3 pcDNA3.1B-ROCKI1-GFP Jii 45 ¢ 4% 3 3 £ &
ROCK1 % & % %A
I peDNA3.1B-ROCK1 kit A HepG2
YA, 48 h J5 90 M T LB el Gk 60%
(I 2A) , Western blot £l ROCK1 & FI7EE YLt 3=
KR AR B B TH(P < 0.05,n = 3,18 2B),
/N RNA #5794 A SMMC-7721 41 fifl, Western blot

Rl ROCK1 & FIFER B4 /N T3 RNA (1) 4 ifg o BH
B P <0.05,n=3,F20),
2.4 ROCKI $2t A & 40 L6942 %

T HepG2 40 il h ROCK1 23k 7K S A1 X #5¢
i, AR/ NERZZI S ROCKT X 40
it HepG2 12728152, pcDNA3.1B-ROCK1 Jitki %
Ju A HepG2, Lk pcDNA3.IB fE X R, GL )5 7F ik
e SR, #5Y2T peDNA3.1B-ROCK1 [
Y2 B 2 o /N3 BRI TR £ W i 22 T3 e s 4o
FLAYAIMI (P < 0.05,n = 3,18 3A) . MAEREYL T /T
Pt RNA () SMMC-7721 4ufErh, Al LIRS EIHH 1)
PG (P <0.05,n =3, 3B), EAKILLE S,
M ELF| ROCK1 XF HepG2 . SMMC-7721 4 Jifd i) 38 7t
WA B (P>005, K4), UL EBIEH
ROCK1 e  FHE 4 i = 2%

RIS =

TERZHCEERRE Y, A4 B AR
24 R RGO AT | ik S YLt R Y R
2 SR L R 0 2 1 AR R 3 Feak o) B
20 SCHkFR I . 7EFLARE K ROCKT 2 Y
PR AR T ERTHES ), B Ani i =
ZE ) [RIET A SCERERH ROCK2 JE R 2 48
FFLIRIE RS I XU =2 [A) 2 5 BEAH DG 9 12, ROCK
B AT B PR B (A S A 200 M [ 322 2 R At 4
AP LA s A M R 1 AR S RS R T A
RGO ERME AR, @ /N TR RNA s
ROCK #FMFRIE, SR IRERRIR 2 f5H
EELZM AR T R RN ROCK 8
FA R 00T LA A Sk s D35 4 i R A 2 BB,
U/ R AR AR RS 1S AL, AR SCHEIN ROCK T BE A
AT RETE P 0 A PR B — 2 1R

ARWF GRS 50 55 AR M L, T s 41
ROCK1 %35 B, $#28 ROCKI 7EfFE & ik
FIGEIEAE T, tE—20 BRSNS e I 14 3238 ROCK T
HHNT HepG2 AHMum{=286 77, 1M1T# ROCK1 N
FEAIE SMMC-7721 21912 2268 71, % B ROCK1 B
TR UE IR AR AR 28 SR

R UL RT LS 458, ROCK L 76
MR SR R EEAE A, BT Re&iE i 40
HAEAEHHES, IR A A AN TR Y
WA, DR BR324 R HEVE AR AL A R
iF— DA 5Y , ROCK 1 AT REWLAIRYT i A P e i —
AL,
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Figure 2 The efficiency of pcDNA3.1 B-ROCK1 plasmid transfection and the expression of ROCKI after transfection
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Figure 3 Effects of ROCK1 overexpression or knokdown on cell invasion
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Figure 4 Effects of ROCK1 overexpression or knockdown on cell proliferation
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