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Abstract

e AIM. To investigate the killing effects of tumor cells
specific vector of suicide gene of CDglyTK driven by
hTERT promoter on retinoblastoma Y79 cells in vitro .

¢ METHODS.: At first, the recombinant plasmid was
transfered into Y79 cells with electroblot as a delivery
system. RT-PCR and Western blot analysis were used to
determine the CDTK mRNA and protein expression in Y79
cells which had been transfected by pcDNA3.1-CMV- hTERT -
CDTK plasmid vector. The conversion efficiency of 5-FC
into 5-FU in CDglyTK-expressing Y79 cells was measured
by HPLC. The killing effects of double suicide genes on
Y79 cells that treated with 5-FC, GCV of different
concentrations were determined by the method of MTT.

¢ RESULTS . The expression of CDTK gene in Y79 cells was
certificated by RT-PCR and Western blot and a 59kD
protein was obtaind which was equal to the sequence
expection of CDTK gene. In MTT analysis, there was
significant difference between transfected and non-
transfected survival Y79 cells( P <0.05). The survival Y79
cells treated with 5-FC and GCV was lower than 5-FC or
GCV.

e CONCLUSION :The recombinant plasmid vector pcDNA3. 1-

1668

CMV- hTERT -CDTK can be transcribed and translated into
CDTK fusion protein in Y79 cells. The transfer of the
CDglyTK fusion gene into Y79 cells followed by the
administration of 5-FC or GCV can kill Y79 cells in vitro.
The killing effect of two predrugs is stronger than that of
one predrug.

e KEYWORDS: CDglyTK gene; retinoblastoma; suicide
gene therapy;5-FC; GCV
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BB - 05 I s 4 S5 XL R JE R 4R pe-ChCDTK X A
R RS BE 40 BE9RE Y79 2R AR A A VE R

T3k B AR K pe-ChCDTK L5 Y% Y79 20 bk,
33 RT-PCR Fl Western blot J5 % % CDTK 78RS 37
40 22 AT . HPLC B2 52 5 4L Y79 20 5-
FC 1] 5-FU PFARRLR 1) ARG E e MR G Y 1) Y79 41
JHE I ACAS TR) ¥ 3 A R AR 25 91 5-FC.(0, 25,50, 100,200,
400,800mg/L) Fl/& GCV (0,2,4,8,16,32,64mg/L) ,5d
J& ) MTT Bk Y79 40 i) 21706 %

FER. W H RN HAK pe-ChCDTK HLHE Y Y79 20 i .20 .
TERAREL YL Y79 4L, RT-PCR 914 K J& 4 403bp
RO%E S5 45717 , Western blot K1l L — 59kD K/NRY 447, 5
CDTK F K 581 3 (0 T 45 S — 30, XA AR 5L K 2 A
FRYEYT9 A MOAATE R e G Y79 diiffirh ,5-FC 1] 5-
FU BAIIRR ] 84. 5% , SEYFIASL YL Y79 4 Hom
A 5-FC 5% GCV Ji5 V-2 4 M A7 176 28 257 B ve J5 185 ot i [ A1,
WIZH H A2 5-FC ¥R 155 100me/L, GCV ¥ JE 155 8mg/L
J 45 X R B2 R A7 AE 22 5% (P < 0.05) , ¥4l b
&, 24 5-FC ik 200mg/L, GCV ik 16mg/L J5,5-FC + GCV
2H SR LAEG RAK T B0 5-FC BY GOV 4, B Gi it 22
F(P<0.05),

58 W A R K pe-ChCDTK %Y Y79 40 M) |, 18
Y79 40 Bl % s AR L CDTK W A R IR EH, AT
5-FC 1 GCV 3K B — g We I, & T 155 Ak B 400 it 75 PR 9 ot
X Y79 4y A AR . SRR 25 B i R A R T
FHTIARZY)

K HEIR . CDTK P 5 9L W) S AE 40 M8 ; [ R LR YT
5-FC;GCV
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R PRIRYT 2 T AF R IR AF 5% A #A S AT 2 —
S H H A o] REAA 200 FH 116 R 1 e 93 32 PRI 7 SR s 2
— . MR A m R B AR IE R YT I O, RITE &
IR EE T &8 WTERT J& a1 B PR e S5 R 2k A
pe-ChCDTKM - FRATREAR T2 43R X A0 X s 4 93
Y79 A AEARSMGVER
1 MF A%
1188 Y79 4k [ 58 EAL R Al 4R vhuc (ATCC) 5
RPMI-1640 4155 755 ( Gibeo ) 5 54 I3 ( Gibeo) ;5-FC,
5-FU,GCV (Sigma) ;Reverse Transcription system kit (Invitrogen ) ;
Trizol ( Gibco) ; QIAfilter™ plasmid Maxi kit( Qiagen) ; Triton
X-100( CalBiochem ) ; ECL it 5] & ( Amersham pharmacia
biotech) ; PVDF I ( Amersham pharmacia biotech ) ; XU i
A% ( Bio-Rad) ; MTT( Sigma) ; 5l TK mAb( QED A ] ) ;%
Pt 1gG —HTL(KPL A7) ) 5 85 H 5t Marker (1 #4244 1205
D) RIS (Bl T A TREARAR) .
yCDrt:5’ -ACGCTGTGTTGTCGGTGAGAA-3 " ; TKrt: 5 -CAC
CACCACGCAACTGCTG-3" ; B-actin F:5’-CACCCTGAAGTA
CCCCATCG-3" ;B-actin R:5’ -TTGCCAATGGTGATGACCTG-3"
1.2 A% K& IEL & A pe-ChCDTK Bk g IM109
W 0. 2mL 21 2] 200mL 7% 5S0mg/L & N & R 1 LB 5
FEFHH37°C ,280r/min AYFEIK L4557 16h, 4 L 2
B, RIS TR QIAfilterTMplasmid Maxi kit $2ALA9E
BTV IR BUTURE pe-ChCDTK , 425 , Il JC B 7K 75 it
JERE 300 L, FH Duc 640 4366 EETHI 2 DNA 75, -20°C
OrEERAE . ] RPMI-1640 3535 K 3% Y79 40Hu, 45 H 7%
1808 A 25 WA FWEL, Y79 dUMUE TR AR K 1 SR TR i i
AT SRR B AT I F 0TS T 53R MR, 2 248 1 S5 A B 1 R D
AIEAR HZ I 1:2 ~ 14 A5 KRG Y Y79 4 ks 37
24h J5 A E A BOE KA BT R i, R G
Y79 ARG B RS RE IR 240 S5 40 M HE AR B
KA B AR TR AU 1 0 I 5 AR Bl Wl AL S 1 200 L,
22°C,1000r/min f 25 £ F, 850> 10min, WS 40 L, H
0. 01mol/L PBS 10mL 24 /i, BN LB 20 L, FH 40 i
FHEONR T8, oAy 4 B AE 229C, 1000/ min 55T, B0
10min , 557 WCHE 20 it ; MR PR 1804 5=, FH 0. 01mol/L PBS
PL6.25 x 10°/L (%% i Bk 0 A, B 800w 41 iy 7 B ik
AR & A pe-ChCDTK kT 20 wg F EP 1 IFT IR AT, 9%
JaEN 0. dem MR, DL 2KV, 25uF (55 E 1T H
i, MG, REE B S Y 2 T A 10mL 200mL/L
JR2E I8 9 RPMI-1640 K% 332 W 14 75em” 15 2 i W, &
37°C,50mL/L CO, A3 FRA N3G S . YL/ Y79
AR A 5 R Y A AR AL, ) A 2 I G T L A
RIFAER AR |, RS SRR,
1.2.1 CDTK EEFRIEAM  $LH Y79 4l RNA ; 218
reverse transcription system kit ## 4T RT-PCR Jz R ; B3 i
SEFEY) 2ul MR A AR AR, LA yCDrt A TKet Ny 51 9 1
CDTK, [R] B} FH B-actin 4734 51 ¥ V£ X i, RT-PCR 7= ¥ H
8/ L B Wi 5 I B e K 53 BBOCAR B e 1) Y79 40 iy

Xof R ) vk b B MU Y 48N IR BL YL Y Y79 2 Y T Ak
B F B A B o 5 B AIE AR A P BB )
AL s I —H s BE—F1 5 i — 0 e —hi; W O
1.2.2 5-FU SRERIRM AW ) 5B 200 Ji0 988 4 i ik Y79
4 200mL/L i 4 1 3 RPMI-1640 15 3% W {F 37°C,
50mL/L CO, 4HMIsEFRAE T IE B 8535, 20 M e 5 e i e
SVEREAK pe-ChCDTK F 24h 36, 18 %% 4 i %% JiF fift
ZAERG YL IR BE A WIS . A A AE 22°C, 10001/ min
FIZAETR B0 10min, YA A A, FHIE 24 PR AR A JC I35 A9
RPMI-1640 55550 s, 4140, (2 25 6. 25 x 10°/1L,
AN 2 800wl Al A I R HE R 844 pe-ChCDTK 20p.g,
PR, 55 0. dem WHL AR, DL 2kV, 250k 19 551
T . A, AR AR R R 3R, 240 S5 I
FEANMIIFHI 1 x PBS ¥k 3 ¥k, 2R J5 FH % 200mL/L i 2 I i/
(1) RPM1-1604 3% 37 & e s 40 M B, AREFL 2 x 107141 g
MM FEAE A 24 LA, BALIG SR AR TR 1mL, 24h J5HIA
R 254 5-FC(200mg/L) ., 7EMI1 5-FC 24h Ji5 BUL 21 s
T, FH B R0 AR 534 ( HPLC) R L 5-FU 93k B 1
5-FC J 5-FU FRiff it i e BEBR BT fbm it 48 . LC-10A
RO T ; 43 H7HE ;. Shimpack CLC-ODS (5pm, 150mm x
4.6mm,ID) ; AL YWG-ODS (10pm, 10mm x 4. 6mm, ID) ; ¥
AR /7K (20/80) 5 33 1mL/min ; #6037 1 2660m ; #4
I 37°C . 10pL #ERE
1.2. 3 BRI 3T AP F RN SR Western Blot £
RIS ELE 25 CDTK 7600 W 5B 40 98 Y79 41
JiLH R B A KT 60 AR I R 24 R 4 B R Y79
H & 200mL/L fify 4 I3 RPMI-1640 K% 3% Wi 7% 37°C,
50mL/L CO, MM FRAE TP IE R H5 3%, DL 2 x 10740 L)
NG AR 2 96 FLAR TR IR LA 2000l 24h
J& AN AR BE A RTAR 254 100L, B 5-FC L) 0,25,50,
100,200,400, 800mg/L; GCV Lk 0,2,4,8,16,32,64mg/L
A 96 Ltk , B MMREREAS 4 fL, B 1 SLAINAHE,
HUMEE IR AR IR SL . 7 37°C,50mL/L CO, 1Y 454
T AN W R 5% 5d IR, BEFLINA (5g/L) MTT )
20pL,37°C AR A 4h, 2R3 SE ARG LI, &
FLANA DMSO 150 L, &% 10min , 45 P 78 0 i i,
6 BEPE 490nm P, 7 BRI G K43 1 R 5 45 LIl
(B, DAREIR IR A7 460 T 1 240 i ABORE RE (B0 40 I A7 305 R
100% ,F e 45 4 FL 9 I SCfE 5 L b Ase A 1 4% b P20
YRR AT A TG R, S A IR R 200 98 4 B A % Y i
24h IR, I A 2 2 A Y Bk AR il 4 3R
Ji%o # pe-ChCDTK AR HL L Y79 4ifie, s )5, 40
FERh ARR R P 15 9%, 240 J5, WS 40 i 9 0. 01mol/L
PBS ¥ 3 WK, 285 FH & 200mL/L i 2F L3 /) RPM1-1604 1%
FER C AN R, LA AL 2 x 10° S RY %5 B A A 96 FL AR
His g LA 200l 24h 5K [B9k B 1 Rij i 24
¥ 100pL,5-FC + GCV AP X vk FE A 96 fLAR , B
MRS 4 FL, B —FLAMAIM, SO g i B
XTREFL . SRS HT MTT 3246 00 4 A7 375 %2

it 0T A ] SPSS 11. 5 et 4T
41t , A Student-Neuman- Keuls( SNK) #5565, UL P <0. 05
Jgit P A B ENER,
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2R
2.1 Y79 {RRa%E /e COTK EERIRIE  RT-PCR K4k
RN, FE Y 20 0] L — 403bp HE 5550, 5 W R/ —
B ), WA YL i R AL 40 i, R Y HE S 403bp
FES 25T . EPAL P8 3G A X RN B-actin 774
561bp &7, S HTEE R R . K/NA 42kD N2 B-actin
EARAE L Y MR FE Y1 Y79 40 rh ¥ m] 0L, — A~k
/INK 59D SRS AERE YL T pe-ChCDTK 24K Y79 41
HAT L, X5 yCDTK 3R P30 43 Br 4 B0 2 R/ h— 2,
JHERIEH yCDTK B H, KFEYE pe-ChCDTK 4 Y79 40
Jia A SOKD 4 B 2)
2.2 Y79 %5 5-FC #£ L 3ZE I 5-FC 24h J5 I
1 H5-FU B3R BE -2 o 169mg/ L, 5-FC [1] 5-FU (5%
BRI R 84.5%
2.3 RIS Y79 R EE KR K R A
JECERE A0 IRE Y79 4, #REFL 2 x 10° 40 i A 21 96 L
MR . AR IRV BE AT 259 5-FC 557 5d, 734
YHLETE 453504 98.2% ,94.7% ,90. 5% ,88.2% ,89.4% ,
86.4% H183.9% , SNK £ 5 2% B, £5 4 18 [] 49 4f L A7 1%
R RF LR (P <0.05) , KW 5-FC XF Y79 404y
TRBEEEE . AR IRV BE R HTIA 259 GCV 1557 5d )5 ,°F
WIARILETE 2 3h 96. 2% ,95.2% ,93.5% ,93.3% ,83.4%
68.9% #159.9% , SNK Geitsr#r &5 3 4% 5 a1 4
MBI BEMW LR (P <0.05) , EWEWREE Y GCV XF
Y79 M BRI BEEVE I e B B R
2.4 BIEZAY 3T A R R 4 E AR AR S 0 A AR )RR B3 40 Bl
EERMNFERN B T pe-ChCDTK g AR W i £
2T 692 200, A ) 110 28 K 20 B2 R 21 96 LA 15 5%
T[] B2 YRR ZG W) 5-FC 1537 5d, SF X M 7E 15 2R
S35k 94.0% ,91.6% ,85.1% ,80.0% ,72.7% ,69.9% Hil
62.7% . SNK 3% B, &40 5[] 1) 40 A7 3 2R A7 AE 0 2
PEZER (P <0.05) , 5 ASE Y (1) 41 BT Rz v 58 41 b 358, 24
5-FC WeEIRF] 100me/ L J5 455 R ik B A (R I FEAE 22 57 (P <
0.05) . MMAMNRIMKEMHETIAZ Y GOV 155 5d J5,°F
40 A7 1% 0 K 94, 7% ,90. 3% , 87. 6% , 82. 9% ,
68.6% ,57.6% F155.9% ., SNK Siitrdr& )G 3 e
574 DMEIRA R R ENEZER (P <0.05) , 5 RG24
JH X 7 3 B A HE A2, 24 GOV R 35 3] 8 g/ mL 4% % i ¥k
JEBIFFAEZESE (P <0.05) o JIAA [R) e B9 XA
25 5-FC + GCV 1555 5d J7 , F- I AMIAEE 2853 3R 94. 6%
89.2% ,84.2% ,81.0% ,66.3% ,56.4% H153.5% ., Giit
Iy M AR R B ) A B AE T R R BB R (P <
0.05), 5-FC,GCV 5 5-FC + GCV #H[A] % H SNK £ & It
B, 5-FC ik 200mg/L, GCV ik 16 mg/L J& , =411
YUMIAE TG R G222 5 (P <0.05) , 4L A7 R K/
#:5-FC > GCV >5-FC + GCV,,
3 iTie

HHIT, AB X 1% S0 0 40 ) J5E-BJ: 241 Ji9 98 ( retinoblastoma,
RB) JAY7 k1 7, RB 3E PTG T AN AT LLTR A e G
J7 GBI 12ER YT RBIRYT R URIG T I N R FRE i
HAZ I IMEAIRYT ORI M RIER , A&
Shy HI SRR 5% T S 850 ) 5 e T e i A8 Lo B RS 52 i) A
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750bp
500bp

250bp

1 RT-PCR =4 B KB M. DI2000 Marker; 1 %% 441
Al LAY CDTK (403bp) H A9 F Bt Fl B-actin (561bp) 32 K 5%
Yool ;3. BT R

A
42kD B -actin

1 2

1 2
2 Western Blot # il CDTK B9 & iE  A. 1, 2. B-actin
(42kD) ;B:1: %5 3% pe-ChCDTK 9 Y79 40 M1, i 3 — 4% 24 59kD
2 ARG Y79 4,

R, L, RB & A YT 19 0T 5 80k B o A AT i 8
M, I Bl AN R VR TT RIS U T — R 9 BT
BB BEXT RB JE A YT A58 R EAE R 7E 4 FPOR TR G 3
R b A 36 F R IR P 3 R 40 i A8 A 3 P L R AR U
-3, RB &4 094 FHLEEAS & K2, i H 5 RB
TE ARG A SE R R T8 R 3L A R L | 5 g i 457
B BAH S 35 3 R - R il R - 2 Fh 24, BT
BREFHE—25, ATEEN A REEE CDTK fE4 H
FIFEER S RB () A R SERNAYTY . |58, A ARIEREE N
i Ra 35 RV T BB SE TR | L 207 2 R R T R i 55 7
LR 7= TR 245 0 R B A FH ke 52 80 e 8 6 PRUTR 97 1)
ML H e A, K, AR 35 R R AR 25 9040 B A = A
{1 R PE Y R RE A 3 AN [ 7 =X 52 B2 A0 e 9 200 B 1 55 R
SN, A BB A0 B A0 i A1 55 A% | B aE a0 i ) Bt 3% 4
A Bl AT MA S RIS A, R,
HAthmr s £ W, AR EH REIHIT RB 2L E2H K
AT BATI A& A XA AR IEH CDTK B8 48 i
B 7 20T N T P 0 I RE 20 R A0 M AR Y79 41
48h Ji  BEHUE L Y79 40 i RNA, RT-PCR (1) 45 5 ] I —
403bp RS, 5 AU R/ N—3K, Bs WA A FEH CDTK
TEYIMIP mRNA KPS 3)] T 223K, Western blot HY45 R0
[RIRE R, 2 AARFE YL Y Y79 4RAEH ,59kD 1) H LR 2 A
AHBNRE, XA LRSS T Ut B, FAT A A 4 XL
H AL CDTK 7E4B 40 Y79 g3k, SerirIpisx
N WS ARl & LK yCD/UPRT , K #F # CDglyTK
DI yCDglyTK ELAT fehi i) fi AL R4 25 40 1) 40 e 5 P e Ak
MIRE ST, FATTE L HPLC Kl 5-FU ¥ B, b3 5-FU
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B -2 S FE ol 169mg/ L, 5-FC [] 5-FU BYFE 4L 8%%
218 84. 5% , Ut BHFRATT T Ky A2 114 g A S 1 L 1 R B TR
A ELA AR R ) LA T R 24 400 1) 40 6 P A I T A 1)
IR

XL A& 7 2R P FD A R I A E— , il i
TR S 1 A IR A0 A, L A A A e R i Tl A
P R PR ERRTE M, PRI, XA AR TR T LR R
i AU ol e A K G TR, T 5 A5 4 24 9 %) FH ik
o KA GO B SUFT AR 245 9 %t e g 48 i 1 2% 3 A FH 22
TR, (HAA TORHE R XU H RIEH 2 8] A i
FELEFE U, AEARSP LGS BN 5-FC Y 48 ML A 1
RO, B T 5-FC AL GOV AR B 4, T Bk GOV 20
A S AR, CD F1 TK Z A BMRIVER , B vl B 2%
ME YA ADRerEtT, TR 88 MASJriE . (1) n]
AEZ Rl LA yCDglyTK #E [RI B i 5-FC Al GCV B, CD/
5-FC Il TK/GCV W R S0 1) D gt BASHTRON 5 (2) AT fig
JETE yCDelyTK @l &S A, i TR A, CD Al TK 79
AR A L R P AR 24 5 i CD/5-FC i TK/GCV
WA R G580 09 68 7 TR il H rp — Fh 45 B3G5, 2 E.
coli CD FI HSV-1 TK & X [F] I 7E —Fh 20 i o 258 1, 2577
EAETPAER . XA HE/EH AL 2] B Frd sems
BT HRVEF AT BEAS I A A 18 L R 0 55 S 300, T e Ae %
F*2ZJE,TK it $ /) 5-FUMP B 8§ f2 fb 2 7= 4k L&
5-FdUDP #15-FdUTP, M A28 ”%) 5-FUDP Fil 5-FUTP,
WA T CD/5-FC B4R B PEAVE 50 CD A S %
GCV,ACV F5 1 [l e K J8AIE T TK/GCV 2 4t i) 4 il 25
P, yCD/UPRT 3% [K 1 UPRT BTG 5 500 () UPRT i
TR EOAHSSE  (HJ2 yCD/UPRT SR P Y CD s 1B
FHl CD BTG PE 100 A%, PRS0 228 il 53X 3
%) 2 PSR PR AS [ O, I AAS R ¥R B R AR 245
5-FC,GCV 5 5-FC + GCV THL¥% T pe-ChCDTK [ AL
JEERANMOIRE Y79 4015 5% 5d, SNK K Be £ W, 5 R hk
) 210 XS 7 4 5 2 LA, 2 5-FC ik K 3 100mg/ L J5 4%

Xof IO VR V- A AR M A TG AR 2L [ M A E A 22 5 (P < 0.05) 5 5
I G i 20 i Xof o v 2 LA, 2 GOV Ik B34 B 8mg/ L
X g R B ST SA A AT R A A A A AR 22 5/ (P < 0.05)
FEY AR AR, ¥4 5-FC 3% 200mg/L, GCV ik 16mg/L Ji7,3
RS- B A et 22 25 55 (P <0.05) , A L ff
TEEK/NH5-FC > GCV > 5-FC + GCV, BE %W [ 7% £ A
SEYL1 Y79 AN 0 7% 13 VKN UT J:5-FC + GOV >
GCV >5-FC, TEA SIS 1A 25 ) X XL F A% i
CDTK #ARFE G4 Y79 A XA A0 VE R XTI 254
AR R T BT 25 . 0B 77 A I 5 2R A
PR FRATIN < (1) XL A Jk PR 300K 5 A AR ik 1) A A i
25 1) 40 M 75 WD R AR RO BE T (2) X AT BB S FRAT T AR
CMV 1455 T RE R KAEHE hTERT Ji 2 2 T iz H i 2E
MYZRIBA I, KR CMV 158 HA SR 3 i % St e
HEAHE R 571

&2k

1 KOKZL, B A BE /3. hTERT J3 330 E A LA CDTK 2411
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ML RAE. )RS 2% 2006 ;27 (7) 1965967
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