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Abstract ; Objective  To investigate the repressing effects of cytosine deaminase ( CD ) and herpes simplex
virus thymidine kinase ( HSV-tk ) double suicide genes coexpression system on human cholangiocarcinoma
QBC939 cells and QBC939 cells transplantated tumor in nude mice. Methods CD and HSV-tk double
suicide genes were transfered into QBC939 cells using liposomes. After G418 selection, the positive clones
of QBC939/CD + tk cells were picked up and cultured. The expression of CD and HSV-tk genes was
confirmed by RT-PCR. In vitro, the QBC939/CD + tk cells were treated with 5-Fc and/or GCV , and the
cytoxicity efficacy was evaluated by microculture tetrajolium test ( MTT ) method. The QBC939/CD + tk cells
were inoculated subcutaneously into nude mice, and when the tumors were palpable, 5-Fc and GCV were
injected intraperitoneally , and the volumes of transplantated tumors were measured before and after medication.
Results  Double suicide genes were stably expressed in QBC939/CD + tk cells. The repressing capability of
combination of 5-Fc and GCV on QBC939/CD + tk cells was more effective than that of using either 5-Fc
or GCV alone. The increase of cell-repressing was assaciated with increase the concentration of the prodrug.

The repressing effect of combination of the 2 prodrugs on early period of transplantation tumor was obvious ,
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even complete abolition of tumor was noted ,
Conclusions In vitro and in vivo ,
cells and the tramsplanted tumor of nude mice was significant ,
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S BIEFE R 7R B H 8 R A L B R R DR o A
U R ST R AW 58 SR IR BT AR B A A S DY N
WE Jii 2 il 2% [ ( cytosine deaminase , CD ) Fll 5 4fi i 92
i T I T 34 B 5L X ( herpes simplex virus thymidine ki-
nase , HSV-tk ) AU @AM, IF KR @ B 5
JIEL A6 s 20 L SRR B R T, S B R R RS R,
PIFPRT 25 5 — 90 it 18 g (5 -fluorocytosine , 5-Fc ) F1 N
45 4 ( Ganciclovir, GOV ) #EAT F #T, W48 X A A
PRl 2% G A 1A P9 0 X JIE 4 9 1 41 oA D
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pWZLneoCDglytk [t K7 2y 1l 7R K 2% 5% & B5 e fib 9
Hl PR A7, QBCO39 4 Jif il 5 = ZE B K% £ BB L #
PG 3% , B8 B IA i Roche 23 ®] 7™ &, JiG 4 I 7 . RPMI
1 640 #5 3% 3 Al Trizol ik 7| 4 GIBCO 23 7] 7=
MTT , G418 FITij 254 5-Fc K Sigma 4> & 77 5, 1
& 25 %) GCV 2}y Roch Syntex 73y ) 7 fit , & F R i 74 #%
iR N U) Bl L 3R 5 B TOYOBO 23 #) 7 i, PCR 5| ¥
Hi b 2R AR BOR 2 W A
1.2 BRHRBNKRBYILEE

F Promga [ hr K 4 12 5 & #2 JX 5t KL pWZLneoC-
Dglytk , 43 %] F§ BamH T 1 EcoR T X Y] #1 BamH 1 B
ity ) % 58, Wl V177 W) AT 1% 1 BRI HL K .
1.3 FERiE% S QBCI3Y Al , it REE

{di F B% % {& DOSPER Liposomal Transfection Rea-
gent , 2 MAUE B A3 b AT % Gt . e Y 48h J5 , fE RPMI
1640 85 F=Wh imA & G418 800pg /mL (5 10% fi
7 I AT O e B 3R, B QBC939/CD + tk 4 Jifd
RGP R KT 9% . PCR S5 « W Trizol 2 71 42 Ht
QBC939/CD + tk 4l g ) RNA, A RevertAid™ First
Strand ¢DNA Synthesis Kit iit 5] & ( Fermentas 7\ &) ) i

W S RO, B E AT PCR P78, 90 7 W kAT
l%iﬁﬁi%w(o

and moreover a marked local bystander effect was observed.
the cell -repressing efficacy of double suicide gene system on cholongiocarcinoma
and the bystander effect was obvious.
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1.4 B84 GCV #n/5 5-Fc 3 QBC939/CD +
tk ZH f F1 QBC939 4 ff 9 3 1 1 F

1.4.1  MTT %0 & 20 B4 %) & 43 BIHC 10* 4~
QBC939/CD + tk 41 Jifi #i1 QBC939 41 g 82 b F 96 L
#z, QBC939/CD + tk 4i fifd f1 QBC939 4 g % 4 3
2 :GCV 4 ,5-Fc 41 Fll GCV +5-Fc 4, %4 F A A %
JER 25 (GCV 0.01,0.1,1,10,50,100pg/mL;
5-Fc 20,40 ,60,80,100,120pg/mL) , LL AR 254
1) QBCO39 4 Ml Sy =5 (1 %t ML . MTT 3% I 2 W ok
JE(OD fE) o 40 il # = (X ML OD {H - L5
FL.OD ff) x 100% / %F B 4L OD i .

1.4.2 FoFxpeen a5 10° 4400,
¥ QBC939/CD + tk 4 s/ QBCO39 4l Jifd 3% LA T It %
R4 (0: 100,5: 95,10: 90,20: 80,30: 70,40:
60,50: 50,70: 30,100: 0) , 4Kk J54r 3 4lmz.
GCV (0. Olpg/mL) + 5-Fc (20pg/mL ) 41, GCV
(lpg/mL) + 5-Fc (60pug/mL) 41, GCV ( 100 pg/
mL) +5-Fe (120 pg/mL) 20, MTT 3 i) 5 W 6 B
1.5 BiEAYGCV MS5-FexBRESERERE

9 H0 6 1E A R B E AL

1.5.1 #7424 GCV F= 5-Fc xF % R I2 & /& # M
e R AR AR R R RIS 2 x 100 4
QBC939/CD +tk 4ifitg, 2 12 H , #EFh 5 4 J&, 4> 3
HInzh.GCV (20mg/ kg fKHE ) +5-Fc (150mg/ kg &
H)H,GCV (50mg/ kg K E ) +5-Fc(300mg/ kg {£
) 4, GCV (100mg/kg 1A &) + 5-Fc (600mg/ kg
TR A, o A f R TS 2 x 100 4
QBCO39 71 1, 3 4 N, £ FJ5 4 F 45 T GCV
(SOmg/kg &) 5-FC(300mg/kg hE), 44

PRSI A M S 0, @22 21d 4525 7d WA g K
Mo
1.5.2 %74k 4 GCV f= 5-Fc s R e & & & M

e R AE R B F W o K20 RS
A G D (XY 2 x 10° 4 QBCI39/CD
+ ke 21 0 B 0 BLAT SR T B 4l 1 x 10°
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4~ QBC939/CD + tk 4 i Al 1 x 10° 4~ QBC939 41 iy
REHEMERAME L T C 4R 2x10° 4
QBC939/CD + tk 4 Jf 45 A B B 22 M0 35 78 K2 F , 2 x
10° 4~ QBC939 41l it #32 F 4 B A7 I 15 3 % 5 E 4
N2 x 10° 4~ QBC939 4i g 4 Fh #f B A I 2 35
T ¥ME 2 H,A,B,C,E 4 ¥4 T8 EEE S
GCV (50mg/ kg /K 5 ) Ml 5-Fc (300mg/ kg {k & ) 3t
0.2mL,D 4 ESAMEE K 0. 2mL, #ELE21d, (22
7d LB RN
1.6 HitZERE

K HI SPSS10. 0 #1447 48 it 2% 4b 21, 21 [H]
B e R F T DR T i B O 22 e B I dE S

2 # R

2.1 RHMBIUIEE

$& W 2l 16 1Y BT KL pWZLneoCDglytk ] BamH T Al
EcoR T XA Y) , B ) 7= W) ik 45 /A 3 4670, 5 1
M4 5. 68kb (WUEFYIJE B FRL v B ) L 56 2 Al
#51.28kb(CD JEPH) , 45 3 &4 2 1. 13kb (1k I
K1) 5 F BamH T PG FR 45 7= M) UK 45 R A 2 5%
WL L AR Yy 6. 81kb (R YIS 1Y BTk 7 B) L 2R
2 472y 1.28kb (CD B2 ) , 5 XUEE U)K & B9 55
2 AT COL B 1), 45 L B 5 kL £ B 4l b IE
i o

M ; Marker ( DL2000 ) ; 1 ;BamH I I EcoR 1 341 7= 45 , %
Wi U J5 1 Bk Be . €D [RRD tk BE R 2 BamH 1 PR 4 77
Yy, S V)G 0 BORL B Al CD Ak R
B 1 pWZLneoCDglytk fJ BamH T FI EcoR T % Jiff ¥J fl BamH 1
Bt 1) H K R

2.2 HHEEWESREYE
IEEFEY A W E A A QBC939/CD + tk 44

JfL 1) RNA | 28 RT-PCR J L 47 3 , ;7 W #E 4T 1% #E g
HL K, B-actin N 2 2547 16 M7, 1E W] RT-PCR 4 i 2
PEVEIEHG,1.28kb(CD JEH ) F1 1. 13kb (tk 3L [A)
A — PP (B 2) U H MR E a8 A
QBC939/CD + tk 40 il 3f Fa & # ik .

M : Marker ( Marker I1) ;1 :tk &P, B-actin ( 4 2 ) ;2:CD &
M, B-actin(NZ)
B 2 RT-PCR %5 CD fil tk 3£ [ £ QBC939/CD + tk 41 iy
Y % gk

2.3 FIfkZE¥ GCV #/5 5-Fc 3t QBC939/CD
+tk ZA B0 QBC939 4H ffn 1 3D %1 1€ F

H 259 % T 3 240 QBC939 4 g X JC W & 41 i
YEFH . QBC939/CD + tk 4fi il 4 v, Bk fff ] GCV
41, 7€ 1 g/ mL B 5 5T 40 i 50 %1 R 51% , 24 5
N E] 100 wg/ mL i, 0] Ay 91 % 5 B ]
5-Fc 41,60 pg/ mL | & B, 30 6] £ 44 % , 5] 4t 1
IE 120 pg/ mL B, 40 4] ZTF 2 90 % ;5 B & ] 25 41
4 AR T B R 5R, AR W BE GCV (0. 01 pg/
mL) +5-Fc(20png/mL) B 551 N 59 % 1 41 f 9%
M, 7E Pk B GOV (1pg/mL) +5-Fe (60 pg/mL)
B A5 A ik 86 % 1Y 4l A 4 40 il . QBC939/CD
+ik A AL b, BEA 25415 WA SRl 25 41 b
BOMBEMHE RN RIS, ZNAREECP <
0.05) , QBC939/CD + tk 4 fits 4 v , B4 h {ff F§ GCV
41 Bk fil 5 -Fe 4R 40 I R AR L g, 22 9
TREMHECP >0.05),
2.4 FIEZEY GCV #1/ 5 5-Fc 3t QBC939/CD +

tk 20 Ff B9 30 1 4 A RO 55 W & RRL

XF T [A] — L R A R 4 M, R vk B2 GCV (10.01
pg/mL) +5-Fe(20pg/mL) 4 5 ik & GCV (1 pg/
mL) + 5-Fc (60 ug/mL) 41 Fl & ¥ B GCV (100 pg/
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mL) +5-Fc(120wg/mL) 41 A1 tb , A 14 25 95 0% 41 16l
TE R RUEAR (P <0.01) 1 Hh vl JBE i85 W i
QU A0 L, 0 H fE R B B E (P >
0.05) , M HkEHFE, QBCI39/CD + tk #ii il 7¢
A a0 B B ol 5% B R IR 25 9 TR A AN
JHL B S0 26 15% 5 H i3k 20% B, 40% IR
G B A Y b B Gk 50% B, ol A AT )
85% ;{HJ& 4 bl #5350 % LA UG, Hij 1A 245 9 X &% 40
4 J i AR R TS W 22 0 .
2.5 BIEZHYW GCVHMS-FeXBERBEEBER
#4041 1% A

S0 AR X R B BRI O 1 JE A A, 4
Jei B AR L2y 3k 400mm® | fE 4 T RIK 25 W )G, L
20 A R R Y I 98, H X R 58 AU K ) B A
AR, BITERE LMK 8 JH) SHIT
(554 J8) A8 b A, IR & 41 5 b 7] o 21 )
HAHM, 25 A B EMECP <0.05) ;55 & Hl i 5
iR RN e N B R AN N A =3 P
=M (P >0.05),
2.6 FRIKZ5Y GCV #05-Fc SRR B EEBEE

Y #0  E A B 55 R R

A 41 (QBC939/CD +tk 41 Jifg ) F 24 J5 It 88 3%
N HR AFHRERWE K, SR D A (5251
JA AR 1 348mm® ) A1 E 4 (F£25 1 AR 1 307
mm® ) A B EEH (P <0.01), JaH s W H Ak
N ZH B A AEVR YT WA A KR G218, 1 2 1 R AR
Bl 145mm’ , 5 A M D,E 40 A0 H 22 504 B35
(P <0.01);3m 4k 55 W& 3 0 41 C 2 22 0 b o 4
ANCIE R A I Ak 2 A K, 4E 2 1 ] IR R (1281
mm?® ) GXF A Z R LR FEMECP >0.05),

3

JECAE 98 R R0 B 2 AR, TR DI BR R B,
W ARTT BRI OR300 T R R 9T 5 ik
BE AR T 0 OG R B o B IR T R WL 7 i
Z— & A A% 2 A JT (suicide gene therapy ) , i
Hil 24 f0 R L R 9T ¥ ( prodrug sensitivity gene therapy ) ,
PR LE e IS VN B ) e = e IS D TR
ity W] LLCKE TG B 2R B B9 BT A 25 W 7E iR A0 L N AR
it o 8 AR T 0 T A A g 2

HORT & B B AR b, B 08 2 0 2 M s g
Jii 42 i %L A ( cytosine deaminase , CD ) 1 8 4 5 95 95
B M9 15 3% W 3% B ( herpes simplex virus thymidine ki-
nase , HSV -tk ) 341 0 CD 3 DY 4 75 fry 0 135 0 i 42 iy
W M w8 R R W E il 5 -Fe B b Ol 4 i #E
PRI ¥ 5-Fu, T % 5 40 i # 78 AT . HSV -tk 3%
PR i i 11 1 U8, T DA Al A% R S L AR —
W TR % T AT A2 W), O A AR BE — 25 e Ak D X A i
e T C OISR 1 E R

AW 5E FRE AR XA A% ik B A QBC939 41
Ji, 28 3k 3 0 3k 4K 45 QBC939/CD + tk 4 il . £
RT-PCR % &, W H # £ CD F1 HSV-tk 7
QBC939/CD + tk 4fi i 1 F2 & K ik o WEW]H B & F
i T A A 288 A K A0 R R DR S N T R A0 L 2 % 4
AR .

AW R R, A8 RS SE 5 T, X TR B
F A%k R R QBCO39 JIH 4 98 40 Y, {58 T Hif 25 GCV Al
/B S-Fe THIBIBIFROCR ;A TH QA R RS
i) QBC939/CD + tk 4fi ifd , 5. 0h i F GCV 5 5-Fc R
ALLL A B A AR s BE R 25 W vk R R 1S
AR TG R . B R R A N, X TR R
B AR R R RUL, A F BB - AT 25 R G4 A
5, HSV-tk/ GCV Z G5 B 4 9 % /E FI B & , CD/5-Fe
G555 W A% g8 T )R T R 1B A R R
A i B 5 AR AR . Hajri %08 A CD Rtk XL
A i R 5 108 I R T, bE B — T 25 AT B I 42
FRITROR o AWK SN L5 b WoR B S
GCV FI 5-Fe 21 b 5 fff ] GCV 41 & 5-Fe 21 /) 4
i A0 ) A ] R R 5 KA ] GOV R S-Fe 2 HH
BEAR /N 0 50 52 5 AR Ik B0 W S A A0 R BE G
GCV 1 5-Fc 41 0] LA™ A B & 1 55 00 & & . H &
SCAE T HUT 28 B8 A 5 g /0 5 Y IE A R A0
JEL 5623 %8 i G A A e A B AR Tz R AR
B R A RN EN, £ —EfRE ik T
i JoE A B e 280 AR AR B B A

AW FE 0 PR N 5256 @R, X QBC939/CD + tk
o0 L 4 Al 2 SR BT AR R B IR, 3R G T GCV ORI S -
Fo ¥ 25 3 Ji 6 N T 5, b ml DL 58 40 i o B &
WA AF G E K, UL RCA A 5 B R R kNG
J7 AT R . (H & X TF QBC939/CD + tk 41 Jifg 33 Fif
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