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FFETREEEETED 78 RiEX AT 4=
RN RE IR

HRGE A F

157 1

EE T

" ® FLEM

(LB Beskc B boty, fiM 121001; ' S04 BB AR, kst 100583)

BE A THARSEFHETAR HEAT E G (Grp) 83T M 4l B2 £ A A5 4 A 69 e, 18
it/ F R RNA(SIRNA) A4 M TR AN 4907 40 etk BEL7402 ¥ Grp78 ¢9& ik, FF 5 A
Transwell i&Fo X B &5 a0 05512 2. 364548 D 99 R AT 47, B A % B K R F=2 GST-
pulldown 3% K 53 2+ 5 £ 52 B (FAK) 49 B B LK F- F2 -] GTPase RhoA #4975 Mt A7AF R, KL %
FREPIEHLAAM B- 4555578 . N-555Faf kB Eaekik, £RLIN, Transwell EHFaX]
R FELE R B T4 T B Grp78 AGA AP I 40 I 0918 R Aede B, IR LR B FHF
T Grp78 & A T vA K FAK #5581t 7K -, GST-pulldown 5 645 £ & B 4% 514 T 8 Grp78 &
AT VA LA RhoA #97& M4, FIEPPiE £ st RAASE FHE T Grp78 TA TR N-5HAFE . K
MG ey &L, LIAE- 5558 F A6 RE, SRAVNE AT Grp78 AR T vAH 4| A 4 fe 5
G91F e Audb A%, X AR B VE ) R i8 1E FAK BLERBR AL A3 4] T 5 64 £ - 18] =H S5AL R HL4 .

XHEiR

SHA0 Mg A Pl TR AR S A g, LR AT
KA TR kA 2 R WS, IX 2 AT ARG E
R, UG 28 R R B RR 2 —, BRIIRER S A 3
I e 42 22 ARG RS 10 J7 VAR O BEE iRe IR 42
BRI A | AR AE, A4 MR A1 A
Fr A, 12 28 o b I AR / 94K 2 R R AR 1l AT B
EIE S, (ERER T I AR A D R, A iR 4
A% 2% LA B / bk L R i e B A R, 47k
T2 A0 1R 1) I A R /AR LS RE AR 28, AT LU R
Ji 98 (1) 42 2% R RS 3ok B

2 pz -fajit 34k (epithelial-mesenchymal transition,
EMT) {1 G & M 142 22 AN 75 1L f v BA %
BERVER, Harsr s FRE - b3 2 K2 4L
b R B e A A 2 R RS (R At b R Y T 4 A
WO S L - TR A, KA R] 4 R A
A REK B R RS,

T 9ed (R 12 R e A — N s ) s2 4 ik /%, H
S RN TV Z2 5 Hizd BEENES /b
GTPase(fi4f Rac. RhoA FlCdc42). #i% bt
(focal adhesion kinase, FAK). 4ZHCH H & Ay
(integrin-linked kinase, ILK). & /514 J& 5 [ ¥ (matrix
metalloproteinase, MMPs). 542 4E K T
(connective tissue growth factor, CTGF)%%. AAfl1—

JH20 g A2 2@ R RS B0 BREBUNE; RhoA; b7 - [JH-44k

SR I T PIUIX LA 5 21 1 2 R A B
IR R 2R RE () F 1, RV A BES FUHRRCR,
IXATREAE T A DR LR -, 5 HARRE 5
18 Pk = 0 B R B

I ZTHE R 1T 2 1 78(glucose regulated protein 78,
Grp78); N R M & . iy ~MEHR, BT
Hsp70 K. i 2% —HIAK Grp78 & —F N
ST BT B T R 0T, A T P R P s A5 AR
ERW, IR KBEETT T ABTRN, AT Grp78
B T 3 B A P9 T s ke B0y B RIPE R AL, ]
DU IE AN, Ao, H 40w alaiist, 25
MG ML MU T R AR e AR
IS, &P 2 DhRE R IS, 7 bR 4
Grp78 Z 5 (v i A 5 gk e, vsd i 25 V85, H
Grp 784 IR M2 BRI i R A ER E W
HMRIE R 16T

AHF5E N 7N T RNA(small interference RNA,
siRNA)BEAKE 5P T 40 o 40 2 b Grp78
(PICIE, J3Afr ook 4 R 42 22 AV R% g ) T2,

ek [158: 2007-06-05  #52 [135: 2007-08-30

T3 8 AARFE AL PE B I H (No. 20061074)
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PRI

XS MDY () 73 -1 BURIEA T B0 40

1 R 5RA*
1.1 EEKF

$L GRP78. p-Tyr (111K ), FAK (Flds) 6+
Santa Cruz 2Avil. PLE- P4 HH . N- #5045 &
Fl. BB IR |- Cell signal 23+ . 41l #hJk
JURGY) . ARG . BCIP. NBT Il
- Sigma % 7] . Transwell 4y Costar 23 7] 7 i1 . Hochest
33258 M F 3 KA vl o BTERERR B AR G —HUl
T A2 Al GST 14447 Rhotekin-RBD B/l
B RORL ey e 1 e B R R O
1.2 #HpEIEST

40 g 40 i R BEL7402( 7 [E B B2 F L E
YO R ) R R T S 10% A . 2
mmol/L &2 8. 100 U/ml % 2. 100 U/ml ff)
A 2 DMEM B 78
1.3 siRNA

2t Grp78 LA 41(GenBank $%52 5 NM_
005347), % [ siRNA finder #F# 11 siRNA 70 T, K
H Kumiko Ui-Tei [f])J5 MIEATIiIES . #7418 5'-
CGAUCAGGGCAACCGCAUCTT-3', Z:Blasték it
1707 HUAALPE 20 B o JL45 2Pk . Grp78 $¢ 571k
siRNA 731~ [l] TaKaRa A vl 75 ifte AEFF 57 siRNA ¥
1> Cell signal 24 vil, JHe 34T~ KNV 0.25% Bt
BiE v AL a0 e, $Eh 48 6 FLAR R, A IR L I 40 i 2 52
H60%~80%, WM 4:4% Qiagen A vl f¥] Trans-
Messenger™ [ /5 BLHHIEAT, 2 ng siRNA S 34K
F 4 pl R, FFRMARE 2 100 ul, =iAEH 30
min, M 600 ul I . TP R FRRIRS . ¥
41 it PBS 53k, N siRNA- #3455 454 37 C
IR H 4h, 4h 32 siRNA- B USRI E A, IASE
BRI IR . N T RS R NE, &
Kumiko Ui-Tei (1) /572 K FH 3 U8 G, B4 L1 [a] ]
Bid 49 24 ho dprfi - IKEGA G, NN SE A1 I7 i 4k 5
F 9% 72h
1.4 Transwell ;%

SIRNA (W77 UET AR, B Ja— I Gy I, MR
FBE A 41 LA 2% 10° /> /ml 1% BE4% R T Transwell
HF A A A RS TR T4 [ SR B R IR 12 )22, Ak 2l o
48 ho HUHI BRI ML, F 40 M) J) 2B 1) 4 i,
BHEE R BKIR RN, 4% W[4 2 10 min, Hochest33258
Yt 15 min, 9806 BB TR 10 NLETF, THEC R

L SO O oA B A S TR (WA OO SR I W R
e 75 Kk
1.5 XIRE

siRNA 771 WIHT TR, bl - s )m, g
SRR AL AN MR- 6 LA T, TidL 2% 10° 4, 1)
AU A AN 2 5, K PR RS s S (A0 )
AN AN RIR, B PBS WL 3 9, vk 24
IR, AR AR 77 24 h, FHAH O WA i s kIR @& &
FERE, THEPIIM, 25 R DS Iod | fbsitk 26 & s
1.6 RIBITIE

sIRNA 7V i ks, W H] 19%NP-40 28 phif
(150 mmol/L NaCl, 1% NP-40, 1 mmol/L PMSF, 10 pg/
ml S AER 1 EEIK, 1 mmol/L #1411k, SO mmol/L
Tris-HCI, pH 7.4) 2440 M0, % 3K % A S 1 TR
BB ORI S e M I, 2 1 BT S VAN o B TR B
HY 150 pg 41 4 i N 5 g 9t FAK £ 8B Piik
BEFE TR A 14 CRER, 12 000 g & LS TIE, it
A, 109%SDS- 58 N4 It eI ik, B p-Tyr Ak
IR AT fe 9 BN 3 3 AT
1.7 SIRENTE

SIRNA TV WA I, d i - I G I a2 4%
FE 72 h, B AR HRE S TBS 206 57 N RIPA 220k
(1%NP-40, 0.5% It A NHFREY, 19%SDS, 0.1%PMSF)
SR, 2 W R R TIRIE . I
T, SDS- 5 P W et B ik, e I, 5% NG 9k
BB, AT 1 000 (5B ~PLA¥AE 2 h,
TBST PEM I Pkt 7 1 h, TBST P kAT
BCIP/NBT ! ff, K H Chemi-genius &I 515 R 485
FrHM A RIEE.
1.8 GST pull-down 7347

SIRNAT T LW FTIE, fsfa— A Ak 97
72 h, F 19%NP-40 2% i 24 fi 40 i, N TH GST A4 1)
PR NEREBERISEIE M IR, % Py b s S e A OR
HY 50 ug AN 3w A 5 ug GST {4 #% ) Rhotekin-
RBD B ERE GRS e A 14 "CIE L, 12 000 g 2
COSCEETTEE, IR TE, 10%SDS- 5K A 45 Tk e Bt i v
vk, HEAT g B Ly HT
1.9 HitZFntHh

I SPSS11.0 48 UK A X £t 1004 7 HL IR 3 07 22
SRR K, P<0.05 MA7AE W #TETE R

2 £
2.1 R T8 Grp78 7 LU HIAT AR AE R0 (R 2

s, R BAK RS
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i

A T 5E Grp78-siRNA T i Grp78 ik IR%,
EARIREER ISy 0T 24, 48, 72 h WeEEA M, £
I Grp78 1L, 45 H WonIEARRIEFA] 245, Grp78 1)
FIL LI WA T AR Yo a0 B AN A Rr 7P siRNA $5 4
M, PR LRG 72 hxm(E D). AT
I Grp78-siRNA ffRE M, FHYLE 72 h A4 i
KT Grp94 IRIA, 45 KR 4 Grp78-siRNA 4 4t
M. AE4E S sSiIRNA B YL 41 B RN oK 54 e 41 g v
Grp94 ML B AW B 7 7:(E 2).

Transwell SZ5 145 5 & 78 Grp78-siRNA F4 4L 4]
ROBEAS AT A1 o 2538 o 83 AN, W BAR T R 4 Y4
HCFI5 210 A /A RLET) RIS R0 siRNA 4 444

iy % it

siRNA

kSt ) e W
Westernf17: GAPDH (38 kDa)
E 1 Grp78- siRNA S EIGIE
RKINEH 724 hy 48 hy 72 h B4, Western BN Grp78
KK, ET YW Grp78-siRNA ¥ Y4 i h Grp78 I BAL T

A P AN MRS 5P sIRNA B4 Y4 i (P<0.05) o

)
Oh . -
| ) —(6)

24 h [

HCFE 220 A MRS (K 3), Govt 27 i B 2
S HEH BEMP<0.05). XRBPKEFMTH Grp78
n] LA 40 o R AR 22

LIRS 45 B B2k 24 h 5, Grp78-siRNA #
YL a8 1 A B8 (53%), 110 A YL 40 il (92 %) 1

1 Xf

WesternE|1i2E: Grp94 (94 kDa)

W’csiern fljﬁ: (JAPDH (‘38 kDa)

E2 RNA FH R4 T8 UE
KIKEEYLE 72 h WA Western EBH I Grp94 Fik, 4R &
R E % Y A0 B AN AR L e O P Grp94 IIRIX AT £ 57, LGiit# %
KZ G EN BV ERTLLHE U E L (P>0.05).

250

200

150F

A0 K/ HLEF

100

W A siRNA
E3 $5RM T8 Grp78 X AT4HAE LM A 7 BEL7402 RAE(R
el -A!
Bf UL 3 O T S £ S0 SE S AR | b 2 R, A
MR Ty 2200 W AW 2 S BT 40 2 5 L (P<0.05)

X I SiIRNA

(3)

E4 $5MHTE Grp78 X ATLI LA 7 BEL7402 4045 5568 1 B9 220
RIIGELT R 18 24 h )T, Grp78-siRNA 4 G40 i (1 8 1 @ A 518 (6), 1A S Je MM AN 4k45 57 M siRNA #5441 ) D @A AT A 4, 5),

GEvk o o W] 2 RATSE U B L(P<0.05)
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E 1 siRNA

%8 900E: P-FAK (125 kDa)

V Westcmflljdl‘; FAK (125 de

ES5 45T Grp78 Tk LU FAK A94ER 1Lk T
1 Grp78-siRNA 6 el i rh FAK fIBERR ALK T B BLAIC A4 S
Fu A AERE SV SIRNA $ AN (P<0.05), FAK (315 AT 84 4L
(P>0.05).

I ESRA

siRNA

GST pulldown: RhoA-GTP (28 kDa)
@y

WesternE[1jE: RhoA (28 kDa)

El6 455 TiE Grp78 FikrI IR RhoA BYiE
S 45 B RAE Grp78-siRNA F R 4H firf, RhoA-GTP 1)K V- #] fil
T R Y AN R R4S SV siRNA B Y40 Hi(P<0.05), 1if RhoA
RIEWA 2R (P>0.05),

JErE S siRNA B Y4l (94 %) Bl D @ & A @4
(B 4). Gil2#0Hr 32 KR BR8P
<0.05).
2.2 5 MTIA Grp78 Rk a] LUNF] FAK RIS
B L7k, 3 FAK B9FRIE& B &0

FIEPUIE S AR, (EGrp78-siRNA ¥4 YL 4 if1
FAK PR 1b /K 7 W AR T AR B Y 4 B R0 AEARe S
siRNA ¥ QL4 i, G50k, ZrRE9010
R N (P<0.05), %% Bk s s 45 R B /R 1E Grp78-
SiRNA FE YA Ml . AR G40 L FIAE4F P siRNA %
Ledi b, FAK [ RIEKFEA 2 57(P>0.05)(K 5),
DA b 25 5 2 W Sk T 8 Grp78 FIA T LU FAK
1) % 8 AL o
2.3 R4 TE Grp78 FIE A LI{Zi# RhoA BYTE
%, M Xt RhoA BYRIA&R B F M

GST pulldown SZ55 45 R B /R 7E Grp78-siRNA ¥
Y4 B rh, RhoA-GTP(E P B 20 /K VB i i TR #%
Lo MRS Sk sSIRNA 4 Y 4 iy, 25814 0 di %
W) 25 S LA Beit 2 75 XL(P<0.05), 3X 4 W45 4k F i
Grp78 I LA RhoA Ttk Suf BN St 45 R4k

siRNA

1 A

WesternE)li28: N-1% 447 41| (140 kDa)

WesternCl 1k E-85 &i47 4171 (135 kDa)

WesternUl1ik: 3% 24171 (57 kDa)

WesternL[}j&t: GAPDH (38 kDa)

E7 $55MTE Grp78 /T LUHNGHI ARy £ - BiHis{k
iR E Grp78-siRNA S 40l N- BS54 811, PR E
M) 408 W) ARG T A e M Rl 5 Mk siRNA B4, ifi B- £
FAEEANLEYE & TR RA AR 2 sIRNA FE 441
(P<0.05).

W, {& Grp78-siRNA He YL Al ffil . A 4% JL4i g A1 F4
Stk siRNA # 4L4ll ffd ', RhoA [k K T 25 %A
ity B (Kl 6)(P>0.05),

2.4 1 5FM T Grp78 FTi& AT LUHNHI AP EE 40 AR b
K- BEEL.

Fa 35 ElVE SEB6 11 485 L R AT Grp78-siRNA % 4t
Mo N-E5RESE EIEERAM KA TR
BEYL A0 RN S siRNA B2 Y4l ), 1] E- 252045
R )RR B R TR S A0 MR RS 5 1k siRNA
YA, B a0 E iR I 2 e AT g
7)(P<0.05).

3 Wit

JFT 40 P8 AR AR R AN RS S T g A SE T ) B
JU A, R A M 4 S e RS 1) 71—
AT T
2, RIG T REH RS R, HRE AL
NATHI T3

HATC %0, Grp78 AL 14 MM . 4H a5 A vy
M, BB MISN, &R ZIREEA R, &
HWWZEENMBIES), WAL, M.
MRS R AR A BUMOR %5 . {H Grp78

Lt R, W SRBAK RS
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o TR 1452 28 L A i it o
[l Py b S iR 0 b

LEARMEFT b, Fodi 1 I siRN AR SVE T 5T 40 i
40 MY 2 BEL7402 vh Grp78 (143, 42 i 41 ffd
1R MR GE A1k, 25 BRIV 5% F 1 Grp78
I 0] LA T 40 s () 1R R R, IX R Y
Grp78 Xf IFi (M {2 E e HAr w1 EA .

FAKZ P U8 o s, R 2 S
FHIN I ECAR 45 & )5 FAK ) Tyr397 & AR R 1k s I 4%
BE, 5 Src TR AR, TR W7 IR0 43 1 1S
PE40 RhoA, XTAN IR I A & FE = A VAT 1E
Mo HRTHIBTFT R B FAK 8RR 40 7K F 1 B AT LA
20 HL T AS O A ST FRATT Y Y f 2 B s R
X} FAK IR0 T T, 45 R &I Grp78-
siRNA B U4l iy b FAK FIBER /K- 0H SR F R %
Y an B AR S siRNA B 2L g i, X895 3R
Grp 785} JIT- 48 i 1 22 A RE fig ) (1) a2l i FAK
5 55 Il M LI .

TP GAE L R ESE, AT FAK T
[V 4% RhoA )&k S id AT TRl . RhoA & —#f
/N GTPase, {7 T FAK 155 518 % (1) T Ui#, RhoA 7&41 iy
WH MMIE L, B GTP 456 13 T xR GDP 45 & 1
JrmE e, RS R &, AR R
fr A ek . H et iR B FAK #2& RhoA [ % i
=4, FAK FIBERE 107K F 55 RhoA BI7E M A 00,
GST-pulldown 45 5 {2 7:7E Grp78 siRNA H 4L 4 ffl
RhoA-GTP /K FHH i & T oK 4% 4 4t f AL AERF 72
SIRNA FE LA . Ix 283t —DAE S Grp78 X 41 g
R B RECREHE ) s I I FAK 15 5 S8
SEHL I

AT B ER B A

LRz - TRl R b R R AN B R A R R ()
TAAF, TR MERR R A R - TR A S SR AR IR -4
PRI, 20 AR T A, A5 28 T Je 30 ) 1 P B AR
ELVERE, KA, O TR R T Grp78 4
il 98 AN A 2R R EE BB IR, FRAT T3 Grp78-siRNA
LA E- PSR (B RAREY)) . N- 5%
F B R TE E (R4 AR A HEAT A2,
T 95 EIE Sl 50 45 R WA /E Grp78 siRNA 4 4L 41 ffg
N- SBFEEN . HEEANRIEH AR TR
FRAERR S 0F siRNA F£ Y240, M E- 8555 R AW
FAK U TR HE el R S siRNA B 441
J, X6 B S N U Grp78 BT LA iR i b
BE - )it S6 4k, AT 00 0 FFF 40 s R0 3 8

PA LA Ah S50 i 45 R B, e T A Grp78 3%
3K AT LA AT A0 A R 2R ANEE RS, X P37 21
TSE I R 1 b R - TR AR 2 5 FAKSS 5 7 Sl
BRATANTSEILR . {H Grp78 5 AT 41 s 42 22 R fE
B0 E AL G T 3 — PR
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The Effects of Specific Down-regulation of Grp78 by siRNA on

Invasion and Metastasis of Hepatocellular Carcinoma

Rong-Jian Su**, Zhen Li'4, Liu-Fang Cheng', Jia Wei, Hong-Dan Li
(Central Laboratory, Liaoning Medical College, Jinzhou 121001, China; 'Department of Gastroenterology,
General Hospital of Chinese Liberation Army, Beijing 100583, China)

Abstract To investigate the roles of glucose-regulated protein 78 (Grp78) in invasion and metastasis of
hepatocellular carcinoma (HCC), we down-regulated the expression of Grp78 by small interfering RNA (siRNA) in
human HCC cell lines BEL 7402, the invasion and metastasis behaviors of HCC in Grp78 knock-down cells was
analyzed by Transwell assay and wound healing assay. Focal adhesion kinase (FAK) phosphorylation was analyzed
by immunoprecipitation. The activity of RhoA was determined by GST-pulldown assay. The expression status of E-
cadherin, N-cadherin and vimentin was examined by Western blot. We found that the invasion and metastasis
capabilities of HCC in Grp78 knock-down cells were significantly decreased compared with parental cells. Phos-
phorylation of FAK was significantly inhibited and RhoA activity was promoted in Grp78 knock-down cells. The
expression levels of N-cadherin, vimentin were significantly lower, while E-cadherin was higher in Grp78 knock-
down cells than in normal cells. We concluded that Grp78 silencing may inhibit the invasion and metastasis of HCC,
These data suggest that Grp78 may be a potential target for HCC gene therapy.

Key words hepatocellular carcinoma; invasion and metastasis; focal adhesion kinase; RhoA; epithelial-

mesenchymal transition
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