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B : BB SEN T KDR JF o FIK s A9 CD/TK WA 4 3 H R 4 (AJ-KDRP-CD/TK ) Bk &

survivin J& P TP X5 S 40 0 26 4R BRUAA P9 AR gl 4 .

ik ¥ 20 R EREHL > Y BRI 2 ( iz FHLA BEL-7402 T98 40 M0 iR, AIMEATAL R ) | X EH A&

BRI (2 N A Y Ad-KDRP-CD/TK 1 BEL-7402 Z0fL, ARS8 N BT 25 H E9% 5 5 5- i

MEWERE ) | survivin siRNA FEYedl (7 F 55 BEL-7402 FF 40, 008 )5 98 NV ST survivin siRNA/Lip-
DMEM $699RAY )« BREFEYA OBLH REERFE YL +survivin siRNA FEU 40 BE ) o 397 2 JA A b PE4&- 41
ANER, BRIBUMOR BT, TSR A R, KRR A U A B (MVD ) & survivin mRNA 5 F13R5
LR BRIV IR TR N TR (2 P<0.05) , HIBCA YL IR Rk (1) P<0.05)

Ji g8 20 21 MVD | survivin mRNA 5 (K B AL, HESH LA MBI E SO E (3

P<0.05) .

i WA RIEF IS survivin THo 2061 B 4086 A4 P9 2B R A 3R 12

i, AN, RN, R, B RNA T /DR #
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Abstract

Objective: The investigate the inhibitory effect of the adenovirus-mediated CD/TK double suicide gene system
driven by KDR promoter (Ad-KDRP-CD/TK) combined with survivin gene interference on the growth of
hepatocellular carcinoma (HCC) cells in nude mice.

Methods: Twenty nude mice were equally randomized into model group (subcutaneous implantation of HCC
BEL-7402 cells to establish xenograft tumor without other additional treatment), double suicide gene transfection
group (subcutaneous implantation of BEL-7402 cells transfected with Ad-KDRP-CD/TK, followed by intratumor

injection with the prodrug gancilovir and S-fluorocytosine after tumor formation), survivin siRNA transfection
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group (subcutaneous implantation of BEL-7402 cells, followed by intratumor injection with survivin siRNA/Lip-
DMEM transfection complex after tumor formation), and combination transfection group (double suicide gene
transfection plus survivin siRNA transfection). Two weeks after transfection treatment, mice in each group were
sacrificed, tumor weight and tumor inhibition rate were measured, the microvessel density (MVD), and survivin
mRNA and protein expressions in the tumor tissues were determined.

Results: In each treatment group compared with model group, the tumor weight was significantly reduced, with
the maximum tumor inhibition in combination transfection group (all P<0.05); the MVD, and the expression
levels of survivin mRNA and protein were significantly decreased, with the maximum decreasing amplitude in
combination transfection group (all P<0.05).

Conclusion: Double suicide gene combined with survivin gene interference is an effective method to inhibit the

growth of HCC cells in vivo.
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JHF g8 2 B e L Ryl PR Mo 2 —, R
IAERYT A Frét i, H B BUS RAE. HEH
RIFAOR TR B BE Al 2 R 5L R R YT
B — AR Y AT R B B AR T R I N B
20 M A A T AR SRR D RE X Z2 4K (kinase
domain insert containing receptor, KDR ) &%
KT e R LA PN B A0 L K 2 50 R 40 T N i A I
WA PRI XA A N IR R
il 25 76 A& N 5% Ak S AL 97 25 7T D) B R BR BE IR 2
Yow 2 @AE A, B AT LA R W AT R e E 2
HH (cytosine deaminaseo. CD ) /35— % s g
(5-fluorocytosine, 5-FC) FIT AL PR 40 92 ik 25
J 3% (type I herpes simplex virus thymidine
kinase, HSV-TK ) /H g+ (gancilovir,
GCV) 3BT RGN H M o IKDRJE 37 3K 3l XL
FIAREEDE, AT 2% 25 DR 7 e o83 i A5 P B 40 i % ek
T A PR S Rk, S B 1] A0 bR 4 R A
R, RS0 52 30 ik 52 T LA B I 0% 400 ) 98 200 1 2
KPP survivindk P7E I 0 e Rk, bt
survivin g — A R0 R Y SRS A S
K& LR H % 3 R B2 K B RNA THEH R
WL KT TP R B e 2 1 B it 8 R 2 i)

1 MBEAE
1.1 ##
EH M EE B Ad-KDRP-CD/TK N BE 1T &

e AhREFY EE, survivin siRNA T 8618 A=
HARBRAFEGM (1FE X4 H5'-CAA AGG AAA
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CCA ACA AUA AdTAT-3'; & X4%#3'-dTdT GUU
UCC UUU GGU UGU UAU U-5') , BEL-7402Jif
FE AR X BALB/C-nuit Bl (4~6JH i, A&
14~18 ¢) WA I R¥P gt . TRIzol &
LipolifectmaianOOOﬁi]?%Invitrogen/ﬁﬁjrﬁ;ﬁ: s
SP A BE 41 A8 B R & B BT AR R A FE
DAB 351 & Hdb st A2 &4 A 7 ah, RT-
PCRIXF & N EE Fermentas A H =8, PCREIY)
A IR I AL R A B |5 L, BCAZE H Rk EE D
AR & BV = RAEYR ARSI, =it
survivin—3T W F XD LAY TRA RA A,
FEHRIgG/HRPZHU A At 5t h A2 & A H .

1.2 A&

1.2.1 @mfeiEsc # BEL-7402 4352 T & 10%
54 I3 B9 DMEM 85 52, T 37 €. 5%C0,
R R 3R, 9 2~3 R 1k, S BO £
A K A

1.22 TARMBFHEE. T 5. B AN
BB E E YRR B LR Ad-KDRP-CDglyTK
1 293 4 b 02 iU 75, JF7E 293 dHIN T 1Y
293 4l 70%~90% MG, AR EE, 44
90% LA 1T B 40 M A5 A2 350y B 546 4 i, R AR
Pl A0 B B 0 T Al AL B . AT PO BB T 293
M4 EHE M (GFP) 1Yk W 8L 20 9% 57
402 5 ), IF DL PCR 7 i % 5 8 41 IR % 2%,
WS 2% S0k

1.23 MABHEBEANETE%F BEHE 20 H
BALB/C-nu # i, FEWLYY 440 (1) BERIZE,
S5 BEL-7402 20 B, AN Jiti AT Ae] HoAth 40 275 (2) XA
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REN Y4, 7 5 Ad-KDRP-CD/TK % 4% J5 BEL-
7402 i, WG 4 T HTZ) 5-FC 500 mg/ (kg +d) .
GCV 50 mg/ (kg +-d) 1E H 2, & 2K,
(3) survivin siRNA # gL 4, 1§ oK & 95 2 5 4L
) BEL-7402 4 fft, B J5 457 T 50 nM survivin
siRNA/Lip-DMEM #4478 5% 600 uL, &JE 2 ¥k,
o 4) BEA YA, WARIERNEY, [
%5 T survivin siRNA ¥ 0. R M 45 25 J7 k. ML
1.0 x 107 4~ /mL /% £ 2E K 1 9 BEL-7402 40 i
AW 0.5 mL, TS THREFEAR, 53 REM 1K,
i 9 B AR IR 5 0.5 em & N BB AR IE . 2590 R HJE
RN Z SRS .

1.2.4 WrRBARBEALE ARENERZHE,
B 3 RLAWEAR - RO & 45 AU IR KN, 28 0 A
TR WA ARELV (mm®) =7 xaxb’/6 (a:
K&, b ER) o EHEHRES dAEER, #
YRN8 A5 A R A /N I T SRR AR AR . ) R A
Joi E, VT R A A AR PR AR R SRR = (1
WA A A4 E ) x 100%.

1.2.5 b & % E M pmmictenl B bR A H
4% ZRWEERE G, AWaET R, REdl
Je kI CD34 eIk, WS A0 93 41 2 1 i 3
22 ( microvessel density, MVD) , FE B E
YIRAEBA XS B, PBS AR —HiAEBI X B . R
Weidner'™ it 8 i) J7 35 617 MVD 7140, 40 £% 2%
BT M PRI A e AR S AN IX R, 200 fi5 8 R T
Bom 5, BOFE.

1.2.6 RT-PCR % # @ & %0 % 8 2 survivin
mRNA & &  TRlzol Reagent i 7| & #2& H i I8
H A S RNA, b 5% ok 32 ) & Ut 1 5 Bl %
% ¢cDNA, N survivin £ H ) E TS 9 347
PCR. " # %/F°H 94 °C 5 min, 1| NEH; 94 C
40 s, 57 °C 1 min; 72 °C 1.5 min, 30 P1E¥H 5
72 °C 10 min, PCR F=¥I7E 1.5% B R AEEIS LK |
EHMT T H . R,

1.2.7 Western blot X4 M % 48 I survivin & 8 &
o B4 L 100 mg, BYREEEE, A 40
ZUHI 500 pL FEVKIETH A1 Z R, 4 CEL 25 min
Ja W S Uk B ARG v 101 LR A TR
EP &b, BCA R &I EAWE, 40 pg i
F1 28 12%SDS 58 T3 M5 19k e 58 e rL Dk, 5 B0 72 B
W5, B B P I R, 1:400 e dT A survivin $iT
RIEIRIEE L, 1:2 500 FEPiR [gG/HRP 4%
HEEE 1.5 h, A ECL TAEW, % M S5 MER,

© WA )3 i [ & F A F A EFH

I AR 2 e %) 81 1 2% AT A B
1.3 Git=FaE

B R YR s bR (xxs) Rowm, MH
SPSS 13.0G R AT AL 31, SR FH SR 28 5 2247
Mr (406 £ 8 i W HLSDE: ) o P<0.05 82 5 H
AaitaEE L.

2.1 ERMEEKER

TEVRIT R, BB ERE &
BIR P TR AL o RIT IT IR T, 4 2H A W) 4R
W25 TG 1% X (F=0.257, P=0.855) ;
RITH WG, &R Y7 21 MR o i ]/ TR A
(HP<0.05) 5 H ARG e gL 4 59 09 B 2 oK
ﬂ:ﬂﬁ%%%%éﬂ'—ﬁsurviving siRNA#E YL 2
(#P<0.05) ; HFPIANERTLGEIHEE XL
(P>0.05) (#£1) .

®1 MEREMMEZELER

Table1 Comparison of the tumor weight and tumor inhibition

rate
205 i ER (mg) R (%)

2] 749.56 + 60.18 —
W H R F Y] 262.27 +32.51" 65.95 +5.67
surviving siRNA #4442H  246.61 + 30.66" 68.23 +6.82
B ETEYe 90.92 +25.28"Y  88.09 + 1.3477

F 260.542 27.648

P 0.000 0.000

1) SRR L, P<0.05; 2 )XW H ARFEFFE L2 b AL,
P<0.05; 3) 5 survivin siRNA FE 41 LA, P<0.05
Note: 1) P<0.0S vs. model group; 2) P<0.0S vs. double suicide

gene transfection group; 3) P<0.0S vs. surviving siRNA transfection

group

2.2 MVD #&i
PLCD34PT IR Sz b Yo 0 18, 45 4 o
ZH 2P X T DL B I A N R A B P T R S A
EEAMHMERE (B1) o BRY . WH R
K Yu o | surviving SiIRNAFEYL 2 | B is v
FIMVDIE S9N : 26.19 £3.55, 12.94 £2.62,
10.62+2.55, 7.12+1.91, ZHAKHZEI 450,
HKHABMMVDRIEFES I ¥ 25 (F=46.928,
P=0.000) ; BAHJHAMVDE/N, S5MHAFEER
Yt | surviving sSIRNARR YLl b, 25 A
GitE X (HP<0.05) 5 HIF W4 2% L5
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B 1 fEALEN CD34 FRik ( x200)

Ay BRG] B: SWHAFEEFEYA; C: survivin siRNA 555645 D BEA L4
Figure 1 Immunohistochamical staining for CD34 expression (x200)

A: Model group; B: Double suicide gene transfection group;

C: Survivin siRNA transfection group; D: Combination transfection group

P2EE L (P>0.05) .
2.3 FHEIBHEAsurvivin mMRNARIRIE
RT-PCRAGI 45 5 /R, survivin mRNA7EE
RV B Al b s B R 58 (65.18£5.19) , #4b3E
2l W survivin mRNA Y 3% 3K 2 BRI 4 B I i /b |
R EAGFE L (F=121.825, P=0.000) ;
AR FR eIt (21.07+3.58) , 5WH
KNG (57.24+4.90) Msurvivin siRNA
Beyvd] (25.13+3.75) iR, ZRAGSIT¥E X
(#P<0.05) (KE2) .

© MR ITF EHHBNHFEIH

GAPDH
450 bp

survivin

345 bp

B2 #EEALE survivin mRNA BR3E 1-4: GAPDH;
M: 3 FHpRic; A BB B DA AR LA ;
C: survivin siRNA FE541; D: BEAH A
Figure 2 Survivin mRNA expression in tumor tissues 1-4:
GAPDH; M: Marker; A: Model group; B: Double suicide
gene transfection group; C: Survivin siRNA transfection

group; D: Combination transfection group
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1 7Nk, % KDR B3I IRahH CD/TK W E A& ZFECA survivin ZEETHRAPF TR 2000 £ KRR 6l

2.4 BEBAELA survivin EARIE

Western blot45 /8, survivindg F 7E R
U PR ERE (77.60£8.69) , £5AbHE4
B surviving F B9 323k g B A 2 0 /b, 255
HA %27 X (F=80.964, P=0.000) ; P44
el Fak AL (23.24+£4.60) , 5XWARKIEN
Beyes (67.05+7.57) Mesurvivin siRNAFEYL 4
(29.41£5.13) ) Wi, ZRAFGI¥EX (B
P<0.05) .

A B C D

16.5kD

j 5" ! i
B3 EEHAsurvivin EBRIRIE A B B X
AR FEYL2H; C: survivin siRNA #9v4H; D. Bk
i s
Figure 3  Survivin protein expression o in tumor tissues A: Model
group; B: Double suicide gene transfection group; C: Survivin

siRNA transfection group; D: Combination transfection

group
3 W i

JHF 98 S — b g BE R PR, 3 R YT R — b
A R IR I O R R B — 3BT Rl LU
— ERIT AL, WA IR T AT DL T A R IR T
B, WA (D) FZEIEHBA N XA
RAEHEIA N, Hrh &A% - ZCD/5-FCAH
TK/GCVHA H AR KR, hFTKRFBAVifE
RS, I CD SR L R b, P 3 BA 1 RE A 34
oAb, EErsk, xR . Hom . R SR
SR T B E TR EE A s R
TUE B 5 2 B A T 30 44 A S I S 40 B 1t A 9 B 4
ML A K, AR ST HE— 25 B TG IR I X I R
SRR o (2) AS [R) 2 B A 35 B A g
WKim 2 A I A A FE P CD/5-F O 338 56 A
TL-187E JHF g LA 1 RAFIR YT ROCR o TR A%
M AL T 1L S HSV-TK & 8 A0 45 4 7T 52 25 % i
JE g /N BB YT 1 G AR Ve T

FI A8 35 DA AT B 42w a2 IR & 4 R A
FERIAE R, R IR A YT R — R R e AR
HAFHEHE SRR S, TR 2 DL e e

© WA )3 i [ & F A F A EFH

ROARBAFICNEE M W ECE K 1 MR 240
JH R i PN B 20 Y 4 B e R R B AR
] F A 20 5 KD R &S & J7 e A A, KDR i & ik
T I gRE I AE PN B AN B B 22 8 e A i T A T AN
i R R AKDRJE 8 F IR sh S H R,
AT 1 e PR LA B A A g

survivin g P2 S /N i 8 T 30 ] B R B Y
P T -, HR AR T R 2 B0 i 4
T AE E 5 1Y 2 8000 AR 2R aR 10 o A i % i A8 N
B A0 survivindg KR 2 R GARE, JFH 5
S S RS RN B AT B D) OC R, Ml survivin gk A
(1 2% 1K RE A% A1 JE Jib Je 440 Bt 0 T2 2 A R i
TRANIE5E % B W survivin siRNAXTAFAEBEL-
TAO240 L B A B WA AR ] o AR S RS N
survivin siRNA R ACH & FE R PR G T7 77 W5
Xof R R A A R 1 T o 4 SR 3R ] 4% A i R A B
2RI )a . YIRETN 2 258, ARG ST 7 X
B 400 o iR | ARG, RS 25 R4 T SR AR
IR

PO ML A R A Ry S — o R L iR IR T A
Jiti o MIKDR M survivindik K £ 76 i 1 & 9 Kz 40
JL e WY R, B AR b PR R GK ET LA
00 18] e 8 A LA BB B . AR SEERUESE T survivin
siRNA KU F A% JE DR AT 40046 o a0 A7 4 i, 4 2 B
SEMSCRENE .

XH A B AT DLIE o 22 A i AR k4 e AR
o, ARSI EEHEDT T MR ITY X survivindk K 5£
K E AR, 45 R W survivin siRNAH] LS
B B A R survivinBE R R I8 B & &, mALH
AREREM G survivinER KX LEAFTEIIA T
e, HTRE 5 ps3 U L s ALl . iS5
&5 Bel-2L) R B B R A5 A 0604, (B M o]
i EAABLHAT A B E— 2D IR S

Zh BN, ARSEE T IT A R R UIB A A 5L
Jesurvivin siRNAY AT B G 0% 400 il #0988 40 it A
K, MG 25 & ek i MR E R . A
A P 5250 i — 2P B TR A SR RA T I AT
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