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Effect of recombinant adenovirus harboring snake venom cystatin on invasion and metastasis of human

hepatocellular carcinoma cells MHCC97H
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[Abstract] Objective To construct recombinant adenovirus harboring snake venom cystatin (Ad/sv-cystatin) and to investigate
its effect on invasion and metastasis (in vivo and in vitro) of human hepatocellular carcinoma (HCC) MHCC97H cells. Methods The
recombinant Ad/sv-cystatin harboring sv-cystatin was constructed to infect MHCC97H cells. Then the growth of MHCC97H cells was
assessed by CCK-8. Transwell matrigel assay was used to assess MHCC97H cell migration and invasiveness in vitro. Spontaneous lung
metastasis assays were used to examine the effects of Ad/sv-cystatin on the invasion and metastasis of MHCC97H cells in vivo.
Results Recombinant Ad/sv-cystatin harboring sv-cystatin gene could infect MHCC97H cells. Ad/sv-cystatin significantly inhibited
the growth, migration and invasion of MHCC97H cells in vitro compared with control and Ad/null groups. Intra-tumoral injection of
Ad/sv-cystatin significantly inhibited the lung metastasis of MHCC97H cells in nude mice compared with control and Ad/null-treated
mice. Conclusion It is indicated that recombinant Ad/sv-cystatin can suppress MHCC97H cell growth, invasion and metastasis in vitro
and in vivo, showing a potential for gene therapy of HCC.
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iR ik PRIR T B0 O 2 B T R O AR YT
ZAMHIEE A FEYT TBY . 40 9 Chepatocellu-
lar carcinoma, HCC) 2R T ifi i A1 45 7 o (1) 56 =
KH WA AE BT HCC f Gy HA R E &
o g REF D2 R S H B 4 57 (snake venom cys-
tatin, sv-cystatin) &= MR 85 8¢ (Naja naja atra) W2
T B Al AL —FhBT BNy AR B . FRATT A D
W EEH TG W svceystatin 43 A, ) B KR
RYFRIRE T sv-cystatin EHEH L IEEL TIZEH
AT LA R A0 B A P SR R R B O Ak
YRR UESE sv-cystatin BE S 1) 1l 22 F Jit J6 200 10 4=
PR R HMEN LR B PIRYT AR . O T DR
T sv-cystatin 7E3E FAST o AAE T ASWF TSR 2L 5o
cystatin B IR B e AR, iR 1 EL e AT 40 e MH-
CCO7TH R NHMZBEEFL IS0 K sv-cystatin 7E HCC
BEPA YT I T B T A 0 B S g AR 4

1 #MBFIFTE

L1 M ZGKA RSN YA Sal 1. Xho T .
Pme I 1 Pac 1 W B Biolab 2\ #l; Ig & /& Lipo-
fectamine 2000 g H Invitrogen 2\ &) . Jif %K B% 4l fb
R F & AdEasy™ Virus Purification W [ Strata-
gene A H . R sv-cystatin [y I A YR
PR\ AR, 27 4k % 42 8 1 (fibronectin, FN) | B JiE
Jig L JF IR (matrigel) | Transwell 42 28 /v % (Corning
Costar 3422 4, fL42 8.0 pm) 04 H BD v+ .

L2 A mieimsd WS EE pShuttle
IRES-hrGFP-1 #il QBI-293A 4 it iy [ Stratagene
2wl N HHE AR MHCCOTH Wy 8 52 B K 7 )18 BF
FEHT & 1020 iR 4 13 ) DMEM K 5% i) #F 47 1%
Ft. SPF AR 24 H KB (18£2) g, kM. 1
A RSk s LR s A PR A AR 77 VR Al S
[SCXK(J1)2007-0005],

1.3 pAd-sv-cystatin £ 5% & DNA eg 3 M
A EMAEN pUCL8-cystatin kP i 38 sv-cysta-
tin F£H I 78 B A pShuttle-IRES-hrGFP-1 2 {£ , 1F
M 5] 4 CystatinAdF J5 %) . 5-ACG CGT CGA
CGC ATG ATC CCA GGT GGT TTG TCT C-3'
(% Sal 1 BEYIAL 0 K1 514 CystatinAdR [ 5]
%:5'-CCG CTC GAG CCA AAC TTG GAA ACC
ACA C-3"' (3% Xho T BEUIE A0 o 3RA A T 20 4 1A LA
AUEGU) AN Y %5 5 5 fir 44 4 pShuttle- IRES-hrGFP-
sv-cystatin, DA Pme | BifU) 21 AL 541 200k, 7= W %
6 BI5183-Ad-1 {32 251 » SR EUTORL 5 I PaclBiEY) %
SE IR 1 L 2H 5 4w 44 4 pAd-sv-cystatin, Fe 6 A2

AW XL-10Gold LLgkAF kL DNA. AR [ 77 % L) 2
& pShuttle-IRES-hrGFP #4 %3 pAd-null,

1.4 E@MImF Ad/sv-cystatin &3 3 &l &
M i 4X10°4/10 em H AR IR MR QBI-293A
i, 24 h)5, % A Lipofectamine 2000 %% Yt 2k 14 1k
pAd-sv-cystatin iUk (6 pg/BE 3R . 286 8 B T
WLEE 40,9 96 (GFP) , 24 50 %6 441 Jifg A5 [ 132 3% 15, [1] i
JIT A5 A0 S 5 3R IR AE 37 C/—80 C I S kil 3 1K
B0 JE MUE EIE RN 2P0 3 USRI 4
IR B . KRB E 40 [ multiplicity of infection,
MOT 539 B8 B2 . TR 7 325 i 4 0k BR 20 1
B Ad/null, R0 5 2H B 8¢ 4% B8 AdEasy ™ g 7 410
i) & U A AT Al TR A

1.5 Ad/sv-cystatin & % MHCC97H @ .  MH-
CCOTH ZuMLA 1X10° A~ /FLEERD T 24 FLEEFRARN . 0
AR MOUE Y AR LARG SR 3 d I BT 4
fi 335 GFP 1E 2 foli B g MOTE. DLl MOT
S A Ad/sv-cystatin F1 Ad/null J#95% 285 . [F) A5 B
ARG BEZH R AR 1 o B vk e A R

1.6 Ad/sv-cystatin xf MHCC97H 4m it & Kk 48 7
# %6  MHCCITH AHfg L 2 X 10° 4>/ L% FH T 96
AL F R 5 0L 5 20 30 0 A B B MOT
i) Ad/sv-cystatin il Ad/null JIg5% 25 » % 57 AR YL Xt
MY, %2 3 d&RE24 hEfLn 10 xL A CCK-8,30
min J& F BioRad550 1 FR (S 7 » BEHL 450 nm
AL G R

1.7  Ad/sv-cystatin *f MHCCO97H 4m it 1% % it 45
f A1 e9%m  Transwell /N2 BBk iR BRI A 42 B
10 pL B FNCO. 5 g/L) . N4 20 png A9 matrigel
. /NE WA 12X 10° A Ad/sv-cystatin [
Ad/null B Y J5 1 MHCCO7TH 41 it , 1% & oK 8% e %
ML, N = 800 pL & 10% FBS i1 48 it 55 77 W »
24 hjg HIAR 248 | 2 I8 T AR 28 B 40 &% matri-
gel, REY XS I 1T H-E 4o )5 M %8, Ad/sv-cysta-
tin &% Ad/null 41 F 2256 860 T W, 435345
AL Y 1= 22 A0 T 0 RO S0 . AT S g
i, /N BN A A8 matrigel i, A3 20 BR F] 1 22 fiE
JIMGE . RFECGER) MO0 =[1— LA R
GER8) 40 M %5/ %o BR AR 28 GE B R i % ] <100 %% .
1.8 Ad/sv-cystatin 54 AT B AW e
A B K AR B MHCCOTH 40 i & 5X 1074~ /mL, £
AT BT BEE A TEST 0.2 mL (Al g % 1<
107, 10 d JGBELSY g 3 4, B4 8 H . 43 i 7E T 5
AMHEE 10.13.16.19 K [ 98 74 P 7 4 0. 9% NaCl (R
B4 ,NS)  Ad/null 2595 FE (1 X 10° pfu) F1 Ad/sv-cys-
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tatin JJi 95 B (1 X 10° pfw , & R SR BN 100 pL,
RIS 6 JE Ab FE AR B B 2 D 7 968 4 PR s A
HIH R 2 H-E Je 0 )5 Bak . 7150 41 n) il % 7% AL
Jifuges 5 B kil 536 ( V0 = i BRADE 39 5 B B — iR y7 4l
IR HO /3 BRSP4 5E RS A< 100 %

1.9 “itsam® R SPSS 13. 0 8814 #k17
BARAHT R B UL 2+ s Fon . Z A R
PR Ty 2550 M B LR T LSD A 5. 6 5 /K
() H 0.05,

2 & R

2.1 R EAMABAF  RGHEH B pAd-sv-
cystatin }¢ pAd-null £ Pac | Wi V] J5 H UK 46 & 1 3
4.5 kb 255 1Y Jhy TE W v B L 3% WY RO i BORL [ U5 EE
ATy, Ad/null fl Ad/sv-cystatin B 2 If )5 55 J&%
Yo MHCCO7H 401 3 d Bf )3k GFP,MOI {843 5
9 50,1003 MHCCO7H 41 g X = 20 i i 75 B5Jk . 100
MOT ] 528 100 V0% He . 26 11 o B 3k %5 5 R Ad/
sv-cystatin &g MHCC97H 41 it )5 fE
tin M. WK 1,

ik sv-cysta-

Ad/mull4l Ad/sv-cystatinZ]

A
ARG Admullfl  Ad/sv-cystatinZil
- sv-cystatin
(14 000)
B

B 1 EHKS Ad/sv-cystatin B MHCCITH 48 f 19
2 37 (GFP) #0 sv-cystatin & B & %
A Ad/sv-cystatin J&#t MHCC97H i if GFP 235, Original magnifi-
cation; X 100; B:Ad/sv-cystatin J&%t MHCC97H 4f Jfi J5 sv-cystatin
STIVESoN

2.2 Ad/sv-cystatin xf MHCCIO7H g g, & K 49 37 %)
R W 2 L 5 ARG A 2 Ad/null A E
Ad/sv-cystatin TE/E ] 24.48.72 h i % MHCCO7H4H
J A R BAT WL A 4 T (P<<0. 05) .

2.3  Ad/sv-cystatin &f MHCCY97H % gL 42 % #e it
BAe e wlAE R AR 2R S g K B, Ad/sv-
cystatin fEF 24 h J5 ZE# matrigel 1§ MHCC97H 4
% H B SR T R e X R R Ad/null YL 4

A4 B & 55 % F1 52% . 4 IT RSS2 I & BE,
Ad/sv-cystatin Y 77 38 FN E/NE T £
F14) 241 if B 8 AEG T A JER e ot B A Ad/null B 4,
i 253 002 24 %6 2004

10 r —e—Rumed
—— Ad/mull4]
0.8 - —4— Ad/sv-cystatin?
. 0.6 I
~
04
02 b 2 *
0 ) ) )
24 48 72
Y /b

B 2 EZHAR%S Ad/sv-cystatin 3 MHCC97H 44 fitl
ERKBHHER
* P<<0.05 5RBEYL AT Ad/null A HE. n=5,x%s

2.4 Ad/sv-cystatin s R A5 AL R W 4545 AL ) 69
RIAER  HERL 6 85 . Ad/null A BEER K (NS)
AR BRI AT L A 2 A K M B RS A Ad/sv-
cystatin 2H i 4% #2 kb 508 Bk 2>, 5 NS A1 Ad/Null
iz R EA G E B L (P<0.05); 5 NS i
Ad/null 4 HE . Ad/sv-cystatin 41 1) %% B 3 ] 2R 4y
A 30% i 28% . Ad/sv-cystatin JG57 J5 1 5 A7 I8
HATREEBEAF I TH%.HS NS Ad/null HAHH %
FIGITFE X (P>0.05), WA 3.

3 Wit

Sv-cystatin & —F T AU AY 11 Y cystatin, H2 3
18 5 0 AR S X 5 11 B cystatin(#l] cystatin C) |43
AL B R N 3 Gly 7391 fh # Gln-Xaa-Val-
Xaa-Gly ) cystatin FE 0, H AR AT X2 bt &R &
P M 0 R A T SE B IE S8 sv-cystatin A5
cystatin C 25 AH A BT /E YT . Kopitz 25 3%
FHHEAF cystatin C [ BN 516 97 N 25 4k PR 9 44 i Jor
SRS 5 23 B B A B R R AR T R R A i
MW, AN E TN svcystatin FE R H
AR, AR AT AR 5 Ad/sv-cystatin, I UE 5%
Ad/sv-cystatin ELF LI REER .

AHEFEHS Ad/sv-cystatin 42 B e 4b B MH-
CCOTH 45 . 4 i i A= K BB IR 28 S5 AR 2
R R RS2 20 B A . SR IR N SR B ok
ZEXT R B S 0 PR IR 9T ROR S e BT R 20 A i) i
BAREA Ll 3 — LU T Ad/sv-cystatin X}
MHCCO7H 20 g 4= 256 F iy M il VE F . FRATTAY AT
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ZEFRERIK(NS)4H Ad/mull 41

Ad/sv-cystatinZ]

il e R A K

l%l
*
12
10
s |
6 F
4t
5k
o , . .C

A NS AdnullZ Adisv-cystatinZi

110,

B NS4l Admnull4l Adisv-cystatin4]

BRI e m/g
(=} — (3] w BN W

3 EHBRRE Ad/sv-cystatin 4 57 3 B R R 0 200
A RS TS AR B R R 2 s B AR BRI RS RS M (7 Sk B R) (H-E 4t {4, Original magnification: X 200) 5 C: 4% #4H 6] fifi 4% £ &1 55038 49 He

B D A WAL BRI AR, P<<0.05. n=8,x+5

WFFERG R 1T sv-cystatin #9E VE R AL 19 2 AR 4
AT BE 5 I 7k bR A0 e A B A AR L S S A
JIf G 5 0 A0 i O T A AR DG T R P T G A g
0 bR 2B K AT BB R e A i 0 L
PR M 58 Bl 2 0 T A AL A O AR S i Ad/
sv-cystatin XI5 P96 40 A K 0 90 4 4 RS B
A] g5 HAE FI ML 8 5 4% 55 R A G, W] RB A7 7
Jis B 2235 H 48R 1 R0 4 T I L

BATVIG SEWF I N 4 -5 BUA 1) B 5 Bk R 17
R S QA A S UAE T K R R 75 16 g I 4 A R
PEGI 5 sv-cystatin 25 [ MG 1 JFF 240 Jf 3 00 5 202
UUAE 20 Ad/sv-cystatin i 5% 5 #K 09 )5 3 7R
AFP 4 ZUF 5 J3 8 . i sv-cystatin 2 F H 28 )
F 430 AFP (19 JF95 400 DA 8 20 55 ok 00l 30 15 PR 3k
B0 H A 5 ] Btk 22 a8 i 98 P 45 25 B B B
SR FEVIR PRI 8 Ik I it 3 S5 79 O =0k it — 2B 2 R 7
RO 28R B ME R Ad/ sv-cystatin $098 75 FIBL ) 2
TR AT LA S48 sv-cystatin 57 i 83 1E 1T Y 5 2
S R T R L AR A B S Y S B AR

4 75
Ji A1 A 3 75 B AR SO0 B AT AR A i o 2
(& % x B
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