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CLTFEFBRREEB RO, LT EHE TS FEVEMH AR ESERE,
B 121001; * R 7 B BE B i AL &L, d6 T 100583)

BE  RAIATHATRAREFH TR SR T EE 78 (Grp78) T vAF AT 40 A 4 fie
% BEL7402 0912 A4t A8, A T it —FBF 720 FI4E A 695 F Auk), KA1 A 1T LRNA (siRNA)
H AN TR @5 0 % BEL7402 F Grp78 ¢4 & A, FFat At e #M . A% BAnm e st £ R
Mgtk SLATAR R, 4 R A U H M T8 Grp78 T ALt il 5 tm i sh 2R 69 450, 49 ) 4w e Ad:
B, BMGHTER TN TGI8 IR XTUAWH AR EBECR 2 X REREOHE -
9ty R KR ik, LG 45 b T8 Grp78 “TvAp | o st KR 691 #g . sTHLE] 69 A 50 K A+
M T 8 Grp78 R AT VA4 c-jun ¥ BB, X b4k R & B4 bt T8 Grp78 =T vAIp 4 AT 4 it
e, % BEL7402 6942 £ Aadt A, A0 40 645 A o7 a8 ARt an e 55 sm f sl 2R e 460, 394 am e

A R Ao 2w IOIT HR 4G R R
X527

FATTUE AT A TR B e R R T R B R A
B9 8 78 (Grp78) 32 AT LAl AT 48 Mg ()12
R, X P HIE A 208 i FAK I B R A0 R0 40 1)
JiseE ) b7 - TRl A SEBRAM . 4 T i — BRI
SR Grp78 I 40 M AR 2 RN RS (1 TT
FHLH, FeATNH siRNA F AR F0E T V8 FHF 40 o g 4
ffi & BEL7402 ' Grp78 [K1ZR3&, JFxf 40 AL B 4
Jfe i DA K dH A S R A A X H R e B E A
F 2 (matrix metalloproteinase-2, MMP-2) FIAt i & &
[ 9 (matrix metalloproteinase-9, MMP-9) ] £ 1A
KSR TS, LU — SRS Grp78 i IH-41 it
FE iR BRI R T RE 2 AL, 4 FF 41 B i va T 42
ML R-

1 MR55E%
1.1 EZR/H

anti-Grp78. anti-Grp94. MMP-2. MMP-9.
c-jun K p-c-jun 4F* Santa Cruz 24 5], 1 & Fi(paxillin)
Fi%5 BE A A (vinculin) 8T Cell Signal A #] . R, 4
WiEEA. EAMNSEEY. PR ERE
4 %. BCIP/NBT - Sigma A& . FITC. TRITC.
AP PREH P TR P AH .
1.2 {HpEIESF

41 Bfa i 40 i 2R BEL7402 P B ERI K2 K

HAEHE T ARG 78; FTA0ARSE; A MORE; 40O, 40 AP Ik R AR

BAYEHM =B, BRETS 10% 4k, 2
mmol/L & ®Ei%E. 100 U/ml HEE. 100 pg/ml H
%% % DMEM B3R .
1.3 RNA Fif

R ## Grp78 X ¥ %1 (GenBank accession num-
ber NM_005347), [ F] siRNA finder k4% /N T3
RNA 4T, ¥ H Kumiko Ui-Tei fJ5 BT L@
%1% 5'-CGAUCAGGGCAACCGCAUCTT-3', &
Blast S AT R FIAR U A i e SOk . Grp78
¥ 5 siRNA 27 H1 TaKaRa A 8 & &K, dEFF R4
siRNA JF Cell Signal A 7. #Ya7-—RKMAH 0.25%
R AR AL AN, M 6 FLAR A, FAOREE LB 4T
MREEHR 60%~80%, BEBf%EJetk Qiagen A A [
TransMessenger™ f¥]#:/E {5317, 2 pg siRNA 5 4
Wl ZERFE A, FRERMBEE 100 pl, iEEH
30 min, JIA 600 pl LIMiE . THAEREFFBIRS
¥4 B FI PBSTEBE, M siRNA-#GHRFIE 5437 C
EH 4h, 4 h J5F % siRNA- ELRAFIE &, AT
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ERFBEEER. AITEREELPORE, &
Kumiko Ui-Tei ¥ 7728 FH 3 R EF 3, B R L i (] (]
FaA 24 he BJE—IREERIE, MATBEREFRILEE
¥ 72 h.
1.4 ZHAEHE FSE36

RNA TR WA ATIR, Befa —IRFES 572 h,
F0.25% JEE AR, 0.02% EDTA MiL4 i, AL
MIE B IR 2x10° A4S /ml, M T ARERA
(10 pg/mhEHE . 1% BSA Ef 1/ 96 FLER 1, M FL#E
Fh 100 ul, Zk4ERESE 1 h, PBS VE¥E, 4% FEE[E 2 20 min,
1% %5 i % YL {4, 20 min, 0.4% Tween 20 ¥R 7, B
FrAX EF 595 nm 9 & W BE(E -
1.5 ®RERAIE

RNA T EW TR, Befa —IRFERET2h,
0.25% fEEE EEF. 0.02% EDTA jHib4if, Ll 1x10°
A Iml (35 BEEERD T 10 pg/ml SPR5E E A AN 5
AL, FARFES EREEIRE R, PBS EIE,
3.7% FEE[E 2 30 min, 0.2% Triton-X-100 %4k 5 min,
1% BSA # /A 30 min, —HICHEREH, HED)ER
®E 1 h, PBSESE, ZHU(F AR ERLEDDK

- IgG. FITC #rid MIEHT%R IgG) =B HE 1 h, 95% H

WE b, RGBT WA 5.
1.6 ZHAE{RRSELE

RNA TR EWRTTR, e —IKERJE 72 h,
0.25% fEEE AR 0.02% EDTA JHAL40fE, Ll 1x10°
A ol {35 BEBERR T 10 pg/ml AP E R B AR %
B A E, 2051F 30 min A1 90 min JEBUH 3535 A, PBS
JEYE, 3.7% B EE 30 min, 0.2% Triton-X-100 &4k
5 min, 1% BSA #ff] 30 min, ZFHHIREHHCEE
45 30 min, PBS JE¥E, 95% HilE F, 2L B
B WS AH B R RIS LA VR 4y, ETERT FRfE R 047,
AXFHREBER 1 70,
1.7 FRABZEIL 5 #h

RNA T EWET TR, e —IR¥ESR)572h,
0.25% EE AR, 0.02 % EDTA b4 e, A
BHERFRMEER 2x10° 4 /ml, #EM T 96 FLIRH, &
FL 100 pl 442555 24 h, WA K FRH, BCA VAN E &
HiiE &, SDS RNMBIZEEI(E 1 g/L FIR)H
¥k, LA M2 (25 g/L Triton-X 100) T =il Fobik
2K, FK 30 min. EECE THEE Z M (E 50 mol/L
Tris-HCl. 1 mmol/L ZnCl,~ 0.5 g/L &%}, pH 7.6)
1, 37 CHBREKREEHES 12 h. ZEEHHREQ0
g/L % i1 R250. 100 ml/L Z . 100 g/L 7
PR 48 30 min, (100 ml/L ZER. 100 g/L &

B ZE W A7 7 T HIE W 47, M. Chemi-genius
I R R G 8 &4 BB BEAEL, LA R IR 55T
Mmoo EERREENRIT ERT.
1.8 HRIZENIFLIE

RNA T VEWETTE, Bfa —IK¥ 4 )E 4%
ZEEFE 72 h, Y40 HURE 5 TBS 3295 I\ RIPA 2%
Mi(1% NP-40. 0.5% iR, 1% SDS. 0.1%
PMSF)ZARAN M, % 5 vkl e B H R E .
IR, SDS- B A I Bt i B i Bk, A5, 5% M
JEYB B A, A1 © 1 000 R A — PR
2 h, TBST WM /G A ZHIIRE 1 h, TBST Vefsfa
47 BCIP/NBT &4, X il Chemi-genius Bt R 248
SMERNEENRER.
1.9 Fit¥ESH

N.FH SPSS11.0 G vt 3k A4 %t B ¥ AT B R iy %=
S HTR 42 K%, P<0.05 HEERENHER.

2 #R
2.1 HEMTIA Grp78 °l LUR B S RN &
J5R B 5 Bt

A T HAlF Grp78-siRNA T Grp78 RiAMIRE,
BAER KL G5 72 h SCHE 4 g, A0 Grp78 IR IX,
45 R 7R Grp78-siRNA #4544 41 il o Grp78 IR IA B 2.
T R G MU R HERT 71 siRNA # 3 4ff. AT
BUF Grp78-siRNA KRR, BATTHY)E 72 h i
4 LA 43 7 FR-A8 Grp94 13RIk, 45 R R HTE Grp78-
siRNA B34 . JEFF R siRNA B 3L 41 f R R i
A, Grp94 KIREBAAEBHZER(E 1),

A TSR R R U Grp78 X 40 MLsE 4 AR &R
BEL7402H} f 71 ) 5 0e), JRATT I FH 48 FRY Bt 256 X
9 5 40 RSN E R RSB RE VAT TR SR E
7~ Grp78-siRNA #£ YL 41 i Ases 1 0.67, BHE & T K
Fe A M (A505=0.38) MIAEKF R M siRNA 5 540 fid
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Fig.1 The effect of Grp78 knockdown in BEL7402 cells on the
expression of Grp78 and Grp94

Parental: BEL7402 cells; Control: control siRNA transfected cells;
siGRP78: siRNA against Grp78 transfected cells.
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(Ass=0.4), Givt 2250 TR B 25 5 B B ¥ 1:(P<0.05),
X BARE S PE TR Grp78 W] ARk 4H . 5 40 e 4
JR R B (B 2)

H T WREEREEE BETE S5 O, FRATTIN F 4o 9%
FAR R BEE A AU B A AT ARG, 45 AR ILERT
1 a3 40 s R BEL7402 45 7% R 8 Grp78 7] AR 2
MEREAMERAMER 2. 7F Grp78-siRNA
QA R, AR R AR R A 2 AR
A, MIZEX R4, MR A& A X E A
T ML, X —BAUE S T R 7 T 8 Grp78 FT LA
{1 BEL7402 41 55 40 i #3560 (X1 RE B (B 3) .
2.2 $FFM T Grp78 7T LUNE L0 AR 1472 5L

J T Mg v iR Grp78 Xt BEL7402 24 Jf 41
Mo AR A s, BATT R F 40 e i S2 56 %t Grp78-
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Fig.2 Grp78 knockdown in BEL7402 cells increases cell
adhesion on firbronectin-coated surface

Parental: BEL7402 cells; Control: control siRNA transfected cells;
siGRP78: siRNA against Grp78 transfected cells. *: compared with
control siRNA transfected cells and parental cells, the difference is
signigicant (P<0.05).
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sIRNA ¥ Ju 4l ffu (R i v T U BLadEAT T 95K, &5 R %
W BB S 30 min, A Je4 URTERE R4 siRNA
R yva Mo R B4, R B BT S MY (front-rear
polarity), Grp78-siRNA %% 4441 ffd JG B AR TE AR, 2
[FE. 90 min I A5 G4 M A JE4r 7 siRNA 5 4L
o0 o 2 Aok M T RBH (2., Grp78-siRNA 5 Y4 f (A
INER 43 40 WA T 1 A Y BRI JE AR (P 4) .
23 BEREMTAGrpIS TLUNEI RSB EAR
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Fig.3 Grp78 knockdown in BEL7402 cells promotes the
formation of focal adhesion

Focal adhesion distributed throughout the cytosol in Grp78 siRNA
transfected cells. Control: control siRNA transfected cells; siGRP78:
siRNA against Grp78 transfected cells.

siGRP78

B)
1.0r  ® Parental
0.9 m Control
08t o siGRP78
0.7

90 min

Fig.4 Grp78 knockdown inhibits the spreading of BEL.7402 cells
A: cell spreading status of Grp78 knockdown BEL7402 cells. B: diagram show of cell spreading status of Grp78 knockdown BEL7402 cells.
Parental: BEL7402 cells; Control: control siRNA transfected cells; siGRP78: siRNA against Grp78 transfected cells.
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MMP-2. MMP-9 [JRE& 55 M ma, 341N F 8
JRET U 15 A0 G 7% ENIZEHE R X Grp78-siRNA #% 34
HiH MMP-2, MMP-9 H)RIX 5TEHEHAT TR,
HH JS g 1 A SE 56 45 SR B 7R Grp78-siRNA 35 4L 41 i
MMP-2. MMP-9 #1364 B BAK T HEFF 2 RNA #
Y A T A 5 G 4 (T 5A). i ENEE S26 45 SRk
i Grp78-siRNA ¥ 4e4i fii# MMP-2. MMP-9 [)&
15 B AR TR 5 RN A RS G40 R0 A %4 e 40 (1)
5B). IXLeRBIHRE R T U BEL7402 41 25 Grp78 7]
LI MMP-2. MMP-9 )35 ¥ R ik .
2.4 35 M T Grp78 #l# c-jun AYFEER (L
c-jun fAIRIE R BERE (kX MMP-2, MMP-9 ()3
ERGWEHEEERTIEMR. A THRRERE TR
Grp78 Xt #5% H F c-jun (RIE K BFRILKIE W, &
TN S B BN R AR T c-jun FIRIE R BERR LK
Y, 45 B RIAE Grp78-siRNA B L 41 il T, c-jun I8
TR AL K0 B AR, T c-jun FIRIEEA 2 57, XLk
15t FATE BEL7402 41 fifd A 5 7% T8 Grp78 ] LAl
c-jun HBERRIL(E 6) .

3 g

JHF 4 s 2 — Al iR, B 2 W R R
AR YT B L, T4 MO 1R 2R AL 2 R A
M EET R E, RATLARTAIRF RS R R W =
4 18 Grp78 BT LA -9 41 ffd BEL7402 ()12 22 Fn¥%
B, JFVIAE S R PR I T AL B
F) 75 2 AR 00 6 e 8 4 B b B - ) R A SRR AR L0,

R T PR A R Grp78 0 AR Al
SRR ZERE R 2 FALE], AT siRNAFF E T
VA 40 5 40 Bl 2R BEL'7402 71 Grp78 (f)383%, %t 3
XA PHAETE . ARPETE UL R & R 2 R Rk
5EHREWEEITHR.

Hhi#E BT (focal adhesion turnover) X T 41 ff )
KEAIER B EEEHERS . AR PR
I FE 498 75 FH AR FO A0 S B SE 56 % Grp78-siRNA
A Y (1) FFF 440 P 40 O P R BRI TR 9T, S5 SRR
Grp78-siRNA ¥4 4L 41 ffa 5 40 g 41 F5E S5 R 4% B e 3%
S OREE BE R SRR/ N B, X LR R R
T Grp78 AT LA I T 40 B 40 i 1R Rl BE A e

S0 A AR T B2 e 8 A0 AR SR R B 0 B2 5%
161, K THRKEE TR Grp78 i A 41 il Je 40 g
T B S , FRATIXT Grp78-siRINA 4% 44 P ) {ek
RGBT TS, 4558 K Grp78-siRNA #4441
KE BT FREGIERR P8 R, T AR % e 40 B R0 G 2%
RNA 55 4L 41 i 5 30 90 55 R AR PR AR vk g, IX 2R i
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Fig.5 Grp78 knockdown in BEL7402 cells decreases the
activity and expression of MMP-2 and MMP-9

A: Grp78 knockdown in BEL7402 cells inhibits the activity of MMP-
2 and MMP-9. B: Grp78 knockdown in BEL7402 cells down-regu-
lates the expression of MMP-2 and MMP-9. Parental: BEL7402
cells; Control: control siRNA transfected cells; siGRP78: siRNA
against Grp78 transfected cells.

Parental

Control siGRP78

p-c-jun §

Fig.6 Grp78 knockdown decreases c-jun phosphorylation in
BEL7402 cells

Parental: BEL7402 cells; Control: control siRNA transfected cells;
siGRP78: siRNA against Grp78 transfected cells.
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Effects of Grp78 Knockdown on the Adhesion and Extracellular Matrix
Degradation in Hepatocellular Carcinoma

Rong-Jian Su*?, Zhen Li'4, Hong-Dan Li, Hui-Juan Song, Liu-Fang Cheng'*
(Key Lab of Cell and Molecular Biology Drug & Development of the Education Department of Liaoning Province, the Central
Laboratory of Liaoning Medical College, Jinzhou 121001, China; 'Department of Gastroenterology of
the General Hospital of Chinese Liberation Army, Beijing 100583, China)

Abstract To investigate the roles of Grp78 in the invasion of hepatocellular caréinoma, Grp78 level in
human HCC cell line BEL7402 was down-regulated by siRNA, the status of cell adhesion, cell spreading, and
extracellular matrix degradation was explored. The results showed that Grp78 knockdown in BEL7402 cells pro-
moted tumor cell adhesion and inhibited the spreading of tumor cells. We also explored whether Grp78 knockdown
in BEL7402 cells affected extracellular matrix degradation by examining the expressions and activities of matrix
metalloproteinase-2 (MMP-2) and matrix metalloproteinase-9 (MMP-9). The results revealed that Grp78 knock-
down decreased the expressions and activities of MMPs. Furthermore, We also found that Grp78 knockdown in
BEL7402 cells down-regulated the phosphorylation levels of c-jun, a MMP-2 and MMP-9 specific transcrition
factor, Thus, we concluded that Grp78 knockdown in BEL7402 cells inhibited tumor cell invasion by promoting the
adhesion of tumor cells to extracellular matrix and inhibition of the degradation of extracellular matrix.

Key words Grp78; hepatocellular carcinoma; cell adhesion; cell spreading; extracellular matrix degradation
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