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Abstract

AIM: To investigate the anticancer effect of the
CD/5-FC suicide gene system on carcinoma
cells of liver (Bel7402), bililary duct (QBC) and
pancreas (Bxpc3), and to explore the possible
anticancer mechanism.

METHODS: The growth curve and multiplica-
tion time of Bel-7402 QBC and Bxpc-3 were mon-
itored by MTT; the transfection efficiency of the
three kinds of carcinoma cells were detected by
FACS after instant transfection. The anticancer
efficiency of cation lipofectin-mediated CD/5-
FC suicide gene system were monitored by MTT
in vitro. Then, we analyzed the relation among

multiplication time, transfection efficiency and
anticancer effect; the apoptosis of CD/5-FC
on the three cell lines were analyzed by FAM,
and the apoptosis cells were stained by Hoch-
est33342.

RESULTS: The multiplication time of Bel-7402,
QBC and Bxpc-3 was 34.48, 64.94 and 26.29 h
respectively, and difference between QBC and
BEL-7402, BXPC-3 was significant (P < 0.05); the
transfection efficiency of the three cell line were
26.99%, 2.25% and 30.36%, and the difference be-
tween QBC, and BEL-7402 and BXPC-3 was sig-
nificant (P < 0.05); the anticancer efficiency was
83.24%, 16.97% and 92.32%, respectively. The
apoptosis rates of the three kinds of carcinoma
cells induced by CD/5-FC suicide gene system
were 27.8%, 5.49% and 36.5%, respectively.

CONCLUSION: Carcinoma cells with shorter
growth cycle and less multiplication time have
higher instant transfection efficiency, and are
more responsive to CD/5-FC suicide gene ther-
apy. This suicide gene therapy may be a promis-
ing method for later malignant tumor in clinic.

Key Words: Suicide gene; 5-fluorocytosine; Cyto-
sine deaminase gene; Instant transfection; Liver;
Biliary duct; Pancreas; Cancer
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TR E AR & xT R ot 4 69 AT A2 ik = 2 Y 93 20
RAR SN 240 2L 5 WLES 2 A 3G B 1) 5 A5 e 2k
RE XA ERZNA LR, FACSY = A ME
an e BR B A5 A B A A )G B T HATINAR, S )
Hochest33342 % &, )5 BE 4TI

Z5: BEL-7402. QBC. BXPC-3#91&34 at
) 2 %) #34.48. 64.94, 26.29 h. QBC%a At
FIBEL-7402%BXPC-348 2 7 A B %M
(P<0.05); BEL-7402. QBC. BXPC3= % %5/,
P& F B8 AR F- 049 5 3 R 55 5] 4126.99%-

2.25%- 30.36%. BEL-740242BXPC-3FQBC
ML B F £ F(P<0.05); BERT 2 g X AR
J& 394 2 F ) A4 83.24%, 16.97%, 92.32%;
FECD/5-FCZ& 45 = & L ~T 4L 69 HLh) - B
R, ZF AT EH R HK27.8%, 5.49%,
36.5%.

E KB BR4E, A2 HE At A) B 04 fn i A R AT
R Z SCD/5-FC B F A B 77 ik LA AU,
Z A AKRE ST E TR IE RBEE AL R B
I I 2 —FRIRA BT R 0938 9T 7 k.
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H A3 K (suicide gene)!' ™ X HRAL T SUKIE A
(chemosensitive gene)™, fbJ7 2y Wi A% b3t
[H(prodrug activation gene)®, FEAFAE T4 14 ik
FLR P ) — SRR, WAL A k= Athar i
i AR S P T 10 2 A G2 1) B B IR RTAR 25 40)
hy BATEEPE R AR ™ W A HEAR 8 (R 470 e
P, o CD/S-FC ™ AL AR R A BOR
Uf. 55 M %N (bystander effect)® i 2, HATZ
R T WS B R AR AR A R R
AN [ 2455 T A A0 3% PR A A0 25 A L Bt 9 B
THRARA-FCD/5-FC A ARIERA R, LU IR
PRI FH R B 22 1R AR AR

1 MRR0755A

1.1 #4440 0: FFEBEL-7402. IHEQBC h L
U R SR 5t T 2T T D e R R
BXPC-3 N ARV RAT; LRGN H A%
KIS FORipEGFP-NUA b S e R B T &
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Z P BN, MTTIH H Sigma’s 7], Hochest33342
1 H Sigma’s 7, RNAFEIY H GibcoAH], BHZ
THE FifALipofectamine ™ [ Invetrogeon, i’
M358 A 50 % 5, RPMI 16405 35506 B
HycloneZ m]. x4l Jfi{(FCM)BD 2 H]FACS
tar, America, 0 2 i85 R GiOlympus 0s701.
12 F ik

1.2.1 #mhe A K v & B AS 3 ud 1) KR B K
(=2 412X 10°. 0.1 mLEFy T-964LH%, 37°C,
CO,fHIRF R F4 h, ¥ —4UINAMTTH# 1S
mL, FHEIRAS R 9E5 h, BUE 0.1 mL. 100
mL/L SDSZk&L IR F7, Al 45Ok i, 1F
EFTAIO b, JGAE124 244 36, 48, 60, 72. 84.
96. 108 hZr WIIAMTT#15 mL A 100 mL/L
SDS. 0.1 mL, f41E R 4fL. 5 fa EBER10492
nm I E BIBEA). KA (B R 2 0 40 i AR K
ek, $AR: Ty = £Xlog2/(logN-logN,) 45
5 A0 A 3G I ).

1.2.2 =2 e 7 what 45 Je s R g g KHa sk
KA 1 X 1078 Fh Te LA T, 37°CH
CO, AR E 12 h, BUH A3 R K VEPI IR, A
TSI G TR 2 Je s (IR Wi AA - FORIPEGFP-NT = 10
L :2g), M37CHEEIGTRS h, LALLM, A
200 mL/LIAZE MIERPMI 164035 73 7] b5
F£12 h, #:100 mL/LIG4- IMIERPMI 164085 784
F5 9736 h, ZBUREIRIR, JHEE W A SR A e
W, FACSIN & 75 40 o 3R 5 G e e [RIRE IR 454
N ICHE A A T 1R TR Gk o

1.2.3 BERARASF- BB 45 Je CD AR B F 34 w94l :
¥ = RAMAS X 10N EFT-90 mmEsFRILH,
MEYITIAR] “1.227 JIERUA D iR =30L : 6 g,
159748 h, RNASHGA &G (Sigama i 7))
FERNA, Wit 597713 TRT-PCRX Y. CD
B 519) L3E A S-GTGAATTCAGGCTAG
CAATGTCGAATAACGCT-3", R/ #41: 5-GTG
GATCCTCAACGTTTGTAATCGATGGCTTC-3".
F X I HGAPDH, CDH: A PCR S A A2 94°C
AFPE40 s, 55°CIB K40 s, 72°CHEK: ] min, 32
IR, PCR=I£210 /LI IE M &I YK (80 V. 1h)
g

1.2.4 5-FC*}2m B bk bt 45 Je CD A B 45 B Fp 4]
g v KR U KA S X 10° B R 196 1L
W, SR E AL, Bi9R12 h, EREIR, 45
ERAKVEIL 20K, IINBE I Gl (74 7]2)37°C 55
75 h, #:200 mL/LAG - M35 55 729, IAS-FC(5
mmol/LIF £ )37 C IR R 77, MT T (U7 V1]

WA LA 5
CD/5-FCa %%
B R &34 R
. FNE R
R, B AR R
IR
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mia £ L2 1)K0l24, 48, 72 hRti RAMHIRcE, w4 141 s BEL-7402 —=- QBC —4 BXPC-3
MRS BT, S EAG IR N, A KIEE) 51
FACDIFCE = IMAA-SRAA A ALA G, A% S 08
waan A (%)= (ERAH-SRAA M) AL, 204
i;ji?;i/;ﬁz 1.2.5 20 fe 8 o 84 o K3 B K40 e s X 8:5 S

’ 103N EEF 190 mmEEFE0L, 100 mL/LIG A My 012 24 36 48 60 72 84 96 108

At a1 A y-IFN4
T FIHE LR
i — .

RMPI 1640555512 h, I FCE 47 R I 4 e
(BB J7ifA : pCDNA3-CD =30 L : 6 g), 1775 h,
200 mL/LAR A ML RMPT 164055 7851 9%
12 h, #5100 mL/LIA2F MIERMPIEFRIFIIA
5-FC(#KRES mmol/L), 7054, 12, 24, 48 h
VYA B T A, e T A ol o 40 e, B 0.1
mLH T Hochest33342 4 a5 M L. £ T700
mL/L L1 [ 7€, RNABFAE 30 min /5 FACSH
i T

2 BR

2.1 fafeAE 3G ut 1A M T TAE 2 ) = Fh 4 i i) 2E
K2R B, 8 3 K e Rt 1) BE U H S BEL-7402 .
QBC. BXPC-341 (st (HHA: Ty =
£ X 10g2/(1ogN-logN,) 73 il & 34.48. 64.94. 26.29
h. BEL-7402 FIBXPC-3[r] QBCAHH Lt A% 1 s} i) 22 5
A BFH MR X (P<0.05), MBEL-7402F1BXPC-32
) 2 - 8 w3 (E ).

2.2 mpa B AT A5 g ek BHE TS A S
(IBEL-7402, QBC, BXP C-3 5 I 1 4L %43 5yl
$426.99%. 2.2%-. 30.3%, BEL-7402F1BXPC-3
[F] QB CAH LL 2 5 A7 2 3 1k = Tl 40 AR 0z 1)
BEYLARIM 50 50.22% . 0.29%. 0.18%, —# 725
WA W E(E2). XRWBHE TR AN S
At 4% 1) T T 40 O, %) 3% 184 B I A AR A () AH DG PR,
3% 8 T T R PR 0 J, I TR T i ) B G AR
A TRL G Je ) 51K K RAN K.

2.3 [8 & F 5 ARk ag 45 e 09 Kok RHIRT-
PCRyER I, Wi AR A 5 A i1y C D IR

1 b HLKRS . 45 5 R CDRE R AR (53-4).

2.4 CD/5-FCt Bt A 4% 4 tm o6 545 47H) MTT
I 2 B PR RE S B 2Tk o R A A i, [
B JE R INNS-FC, W2k sz A 4n e, A
5-FC(AHBES mmol/L), BRpAH EH VYL, CD/5-
FCXBEL-740241 Jfl i) 7540 % 72 h4155.08%, *f
A KR 24 83.24%; CD/5-FCHIQBC
A0 1K R A0 R R 10.02%, X6 He AR K g 3 ) R
H16.97%, CD/5-FCXBXPC3 44 %72 hly
68.14%, A KAMEIZH 192.32%, LLECD/5-FC

t/h

1 SRR BEL-7402FBXPC 34K
TP QBCHTNEE, KT R, MIBEL-7402FIBXPC—37/F 5,
WEHE P —58, AR A SN ES, ERATE.

SIBEL-740241/iu. QBC. BXPC3 A5 A
#l, BEL7402. BXPC3¥HMIQBCH W& =R
(P<0.05), MBEL7402FIBXPC3 %1 i & % 7+
(P>0.05, [&15).

2.5 CD/5-FCif 5 fm i A — BEL-740241 i
T2 LE48 h, T % 427.8%, QBCAIEIH T
TEAEA8 h, T % 45.49%, BXPC3 o1
FIELE24 h, WT:E H36.5%. 1%4. 12, 24,
48 hitf 8] SABEL-7402P T 50 5 4 : 4.88%,
7.27%. 19.8%K127.8%; QBCHI ALY %435 4
2.82%, 3.98%, 3.55%, 5.44%H15.49%; BXPC3
T2 00 5.30%. 8.82%. 8.86%. 36.5%F!
16.7%(146).

2.6 48 it T #Hochest33342 % & BEL740204 1=
Yete ] DA HLARY R T B, LR T4 i
%; QBE T 4l fiu/b. BXPC3H T4l i £
(K17).

3 e
a5 T AW 2 BRI R e, BRI
TR IR VR T SR A A B — R R T T,
CURCA B R L BRI . EE e L Y 1 R
I IR IE AR 1 — RO JERA T IR
A SIEEIIR 7 ¥ 2 — i e ) P A e P A 1)
AT Mok I Bt Y T A, A R R ) i o A
Ja R B R EE AT R BURIETE. i e g
AR ERAF AL — AN Yo FR AR 22 A [ ) . T ot
(liposome) LATCRE . Jo stttk A8 U5 M
HEE ML Redr K BADNA. [Al, 15 KL
B R M IR A4 m] AR AR AR R I8 1R /K i, 4
GRRE A BRI B AR, 22 A T SRS AN, I CL R
5 IR JihE B2 VR Ay I DR RS DRV T 1 B IR T 22,
It H.CA R AT IR B4 I R N .

0 03 A B B 1 i BT AR A 3 1) ik R B
e R Y, Mortimer er al'*' % B: 24SK-
OV-34ii fflaphidiodinkb#, R ALLEG JHNIARE
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A 7402-0 pc3-0 c QBC-0 mZ2AEE
10°+ 10° 10° B Jio Ak A= % Bk Bt
kT F®
% 3::» % HeHT. %8
D i D 9} AR W B A R
5 ND2PATEA 5 5 Bh R IR A
a "}H('] a ) BT AR K 6 4
BTAFARY
I I / 0 i 0 I L / ﬂ)ﬂﬁﬁ_%’ ﬁ%}i
10° 100 10° 10° 10° 100 10 1 100 10° 10° 100 10° 10° 10° &L AR R 89
GFP GFP GFP BT R A
D 7402-1 E pc3-1 F QBC-1 H8h.
10°+ 10° 10°
2 | 2 2
=y o =)l
[0} r [0} [0}
T I T
O L @) @)
[97] [95] [97]
[Vp] [7p] [Vp]
0 s I 1 / 0 I 1 / 0 I L /
10° 10* 10° 10° 10° 10° 10' 10° 10*° 10° 10° 10* 10° 10° 10°
GFP GFP GFP

B 2 ‘BiEaYEEEERRR. A, D: S7402; B, E:

3 YAfE RNAER
BETMEXER. 1
BXPC3-PCDNA3.1;
2: QBC-PCDNA3.1;
3: BEL7402—
PCDNA3.1; 4:
BXPC3-PCDNA3.1
-CD; 5: QBC-
PCDNA3.1- CD; 6:
BEL7402-PCDNA
3.1-CD.

12345678 910111213

4 CDERRTIXBIRT-PCREEER. 1: Markersiy; 2:
GAPDH-BXPC3—PCDNA3; 3: GAPDH-—QBC—-PCDNA3;
4: GAPDH—-BEL7402—PCDNA3; 5: GAPDH-BXPC3
—CD: 6: GAPDH-QBC—CD; 7: GAPDH-BEL7402—CD;
8: BXPC3—-PCDNA3; 9: QBC-PCDNA3; 10: BEL7402—
PCDNA3; 11: BXPC3—-CD; 12: QBC—-CD; 13: BEL7402—
CD.

WEAT R G, T 24 40 0 FEOB L 20 e ST,
ool FEAEAR Y BB T e Qe R 2 Ja, ARl 2
HAT YO, W 0% B Wilke et al™
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s 1 BRI R

B gueestse il
— R

0 24 48 72
t/h

[ s
B EopiEte]

AHIEE A )
©oooo0
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o
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0 24 48 72

t/h
Cl2r o 9l
1.0 -
Wogt
<
0.6
o
204+
0.2 F
0.0

—m AR

0 24 48 72

t/h

5 CD/5-FCHYAEACINEIRNER. A: BEL—7402; B: QBC; C:
BXPC3.

WFFT W] . Az K AE TG I 375 8% 97 5% P 4 57 52 BHL A
LLC-PK140/fs, 4] LipofectiniF {745 YL, HA%
Y RCRAR A K AR A IR (10 50 JE 18 G 4 . i
Ah 4 NTH3 T340 i 5 3 6 it s e v g 43 B b A
SIS, AN REAE N TR A 20 Je, i > Bk 7
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W@ 5 A 80T B164r C 1241 @ 6 BEL-7402,
AF R AT A QBC. BXPC-389/3
AR IR BT 5 F F T-. A: BEL—7402; B:
A, BHAEL A QBC; C: BXPC—-3.
B OAEHERT A ‘g ‘g‘ | ‘g‘ |
e3P - S E: S K 8
W E 1T LB
R, it L& 24 r I
st F ik, 4k — t
T, {2tk R4 0 0 0

RN AW, B4
A F I 4 RAh
KT, BB
Ty LR F 47

7 {BRRAT. A: BEL-7402; B: QBC; C: BXPC-3.

P TRV §5)
T XK.

AN TH] () 4 i S B A 3 H COAS [ 1R 4
M, RFEFIAN AR, AR b [Zagnsa, B
BT R AR A 3 IR YR T e W I 2 i,
CD/5-FC B AAJERIATT 1 45 R A 535 1) 22 5.
TENUAAR A — et o 4k 1 23 24 3T 1 40 B 80/ T
20%. T0F i IRE 4L 2R S A= K I ke 114 40 M 53 54
100 0 B LA g v, X SRR BB R T — R I
BH 2S5 A S 5 A 1 ) S ), IR
1N FCD/5-FCH T LW Pk g 1) 5 KR T
B, BH 5 I8 00 S ) R A 3 B G T 2 A K
TR IR L 240 e, 38 CD/5-FC AR Sk
DRI F 0 ) A5, HLIRTT RO, i 4 T
JE ST SR8 1R YA T I IS R AN BEAR, IX A AR

L A 0 JELSHTI, U e G e

1024 0

1024
PI

LRI PR S iR E, v PR Ay A i A
WA, A5 19 IS TR) R, 25 5 B S AT e A% A A 1)
R, IR T AR A AR, 2500 5 A BE P
FURMI: o BB SRR (I CD/5-FCIRY T T3
IS A I e G R e s IR R RROR A, T
BERR T ARG BB Ab 78, A3 iz
FRIE TSR HY TR A S B s T AU S S8 e b e 4
AR, A I R 2, B Rt S b e B
M, TARCHIRIT I L, HACR W AT, 2%
RGBT bR 22, HARREDRT IR SUR 22,
HARTE T HERIG T RAE A £h 7.

CD/5-F CAR Z 697 b eg Ik w7 A HAT i IR
I FH S B A A B EY T, B k8 4 i /D e 1)
Y n] UL 20 MR A0 A R, A e B
Ji g L) RRVA PRI kA B TR
et al" R EE MK B A IRHS V-tk/GCV H 73 B
BRI R GE AR A0 55 W BN I WEFEh, 5 g )
5%-10%k O BAKIIBE. MRifE4: et al" 5%
1855 75 /1 T K DR A 3 7 9K B CD/TKOW H A4
DR 2% 8500 K S e 4 s P o A T, ¢
FUR A ARSEE ARSI B E WBE. 5KH er al™”
WL T CD/5-FCRGAMHS V-tk/GCV R G4
N B i 4 B 1R 28, R B A AR e ) T
RGP, (HATHFBES B35 KT )Ja. R Af
BES LA —Su LT < ()40 M Im) 22 BRI 12
(gap junctional intercellular communication, GJIC)
3 1R 0 R 24 0 BRI I 1/ A 3,
LR NN GIICHE A AR HE R R 7 ) w2548
A A0 M B P = )5-FU ) R 4F i@ 3. Kuriyama
et alfilHuber et altA )CD/5-FCI*)BEZ Hi T-5-FC
AN P4 5-F U I AR S A4 5 ikt 4 i,
AN FEGITCH, BEf# #E41 i P 3 [K 32
)R GITC A% 328 380 Jo) [ 4 e, £ %475 ) [
A0[RI I S T AR R DR B B AN L B (A7
VI, X TGRSR T BEY. (2)W0iE S pL .
JJeE A W e A R AR RR A Ja, BRI A
KRS, 3 Le Ik 2 ) o4 5 i 1) 0 4 i 45
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Pt AR T, AR5 4 CDAT Ttk 2
0, BETTEGECDS " Tk B 41 M, FRAf JLH9 5,
R LR A8 A0 B = A 2% R LA 32 Ak 3 67 2
Tofr () Jo 96 40 . LA 99 e s D ) A 40 i e N
CDEEPH )5, RedlS-FCHIAR, 1 HRERS 7 Ak f s ic
12, WA 5-F CHIR J5 14 I8 40 B mT 4k B g 922
WP CD/5-FCH AR KR KU 55 3 3L
2, G5 MG TR A 3 6% I 5 % fofgg 40 R A,
of vy FEE 2 P S A i R P TR AT AN A T R T
FIRAF AN TS, PR T B SR .

VFZ 5T B RS DA 5 B0 8 4h M LT
DA B2 55 W 280 ] g (AL Dk 48 PR T, ARSI
IR W], AT T B AL T ] R IR AR
2. HAT{E AR I, £ Rz 1 ik
PR I A HE D I 5 00 e T A 9 ATk 1
SN FE R R e R R R e A T
RIEHR KL, erbB-2, a- AFLHAEH(WALA) G 3
T IR [ AR FE R AT L S YT, Wi
FI(AFP)E RS 3l F 1 1R FE R, i
RHT R (CEA) LR A 27 Fl -1 i g B o S
BRIY7 . nZssm er al™ WIWF5 £ 9] KDRJ
Bl T IK S X A K DR 3 B b R 0 N
SCG790140 iy, HAF{EBE, HAEH HRIEFAT
FAFIAM A BOR. Rogulski er a/P s 3 Wl 4%
FCD/HS V-1 TK A 5 D] 1) 40 28 12 598 40 i &
PR K, %I R R IE FLAT WU AE F 1 Rl B
(CDglyTK), Ati ‘3 S 3 7] 40 o 254 2 5 FH )
2-3f, H Rl i 40 i A7 5 e 1) RO U, 2
I CD/5-FCAA £ [1)2.444%. Rogulski e a/ i
TR, XA A FEK(CD-HSV-TK) A7 X6 K i
JA IR, A ILAARR 0 99%, B
ARS8 1) 3B RN AR et al™ 5 554G Hu s
SR CD/S-FCSERAF 72 i R W 5% e
P A R ERC D/5-FCI 55 M 3 3 as, HARRD
B Ay -TENSAT 550 i ik — D W, ¥
SR TR A T % I A e R R R )3 B 1
% [ AR FE DRIBG A5 2 4 B e 92 384 538 A ) TR 7 1R
KL T AT N FH A 5, ) o sk
SRR VAT SR A AL A B,
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