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¥ TK BRI ALY S R SUSMErB 5
HOF X N HEE BHA AFE

(PEHFRL LS LW ERTFH, LE  200031)

BE METTLEAXLAAAEMTRGRBAMSV-TRKIG EniE i i ik
LTKSN. £ PA317 e LR G, KR AL Atk LoVo. B G418 & 2 A X ik
HSV-TK % B ¢ %t %1 LoVo/LTKSN. LoVo/L’I‘Ks\I 5% &4 LoVo g hilth, 4
KOS ANRER BB ATFAKE. tatp &3 % 2 LoVo/LTKEN # GCV # &
B R &, F #2457 A ICs0 4 0. 5pmol/L, ¥, 'fr_f_z“léané#% 7 4000 X L. ZH 1 E

# B % GCV,ACV #» BVDLT 5t LoLo/LTKSN Lﬁﬁii%ﬁ%ﬁf’m ‘BVDU #
GCV B HAKZZH. +AHURX+HAR, KRA ch ﬁ.‘]‘vx%é‘ 10% LoVo/ a
LTKSN #9iR &t P éd K89 M B tafip & 2.

RHEMIF ALl Reagh, HSV-TK X B, X E45

PR 2 IR T R B BT B S B 9T SR e £ 32 S o W R, SRR B O B T S
B HSV-TK RJFZ5 GCV RERBE N TIHT AN B A EEREY. RAIVEARAFE
AT T AR BER ST LRI R, RIARE HSV-TK EFH M AL % AR LS
THEOFEAT-EEEHRETHE. ERHEGKSEABRESF, TEX—FRAETSHEY

1 #EFFE

1.1 FE2ERAN WHENYIEE. T4 DNA 88, Taq DNA RS BE W H Promega A F]; &
RNA #4257 TR I z0l™ % F 4 DNA #4227 DNAzol™ .cDNA & BiAH & . 55 5 A L)
LipofectAmine, G418 J§ § GIBCO BRL 2\ #], Polybrene , MTT (3-(4, 5-dimethylthiazol-2-y
I )-2, 5-diphenyltetrazolium bromide). Thiazlyl blue (% M ) . BVDU (5-( 2-bromovinyl)-2'-
deoxy-uridine) , ACV (acyclovir, TH & ¥ ) § B Sigma 2\ A} , GCV (ganciclovir, 7§ 8 & #) i
Syntex 2\ 5] B 1.
L2 BEEEH & HSV-TK B8 pBluescript-TK % 4 G 2, 3t # 5% % 8 4k ‘
LXSN, ##Rm B AR MM PA3L7, /MEURLF 4 Mtk NIH3T3 fy L5 B KEHRES
HEEW AGHBAEK LVoHEBBE _ENXK¥EARKEEY ARERT
RPM1640+10% /M4 IfL 1 . |

« ERNANZ"IH BRI (863- 102 16-05)
» BIRBEEAN
WOHE B #H:1996-03-18, 48 [ H #7:1996-07-22
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1.3 FARIERET F EcoR I fil BamH I M pBluescript-TK JFki 4] # & HSV-TK HH
B B, SR LXSN #ifk, 15 3 H 40 13 5 R HF 8 & LTKSN. HEEI % E.
1.4 HECR GENERBEALHEMIE H Lipofect Amine ¥ LTKSN ki #% e 58 #%
R EAR MM PA3LT, & G418 Mk k155 ik bk, BUAI RIS 5% L& WL M Em EM AT,
HEGIEFF T F 8 pg/ml polybrene ¥ 37 H iy A 45 B 41 LoVo. 48h JF# & 200 pg/ml
G418 EFRW RN E WS , ML hu 40 i .
1.5 £ TK EEHBERFRIE (14 LoVo fl LoVo/LTKSN 418 & 5x 10° 4~, f
X7 DNAzo I ™2 2 H 41 DNA fE48AR, F TK EH 5' %M 3' 5514317 PCR; (2) 4+ 5
BX LoVo i LoVo/LTKSN #HMd4% 2X10° 4, B TRIzo | ™42 3 RNA, B ¢cDNA & iid# &
A Oligo(dT) 5| ¥) & B cDNA 85— % &, 3 UL S #AR, 38647 PCR Y. L 4h, L pBlue-
script-TK AR 76 [F B8 5 4 T #E47 PCR IRV, 1 K FH M X B PCR KW 4 4. 94 C 1 min,
50°C 1 min,72°C 1 min, 30 P{EIF.
TK #H 5 %54 :GCG CGT ATG GCT TCG TAC CC
" TK #[ 3% 3[4 .TCC TTA CGT GTT TCA GTT AGC CTC :
1.6 HHRAKAENE 4 LoVo M LoVe/I.TKSN fisr HME, —4H M 5 pmol/L GCV,—41
AL EF 2h 5, B FHEERME T EE TUE LR ST L.
1.7 ARERGESNME MTT BN, DIEFREOB AR, 578 nm K TR RIEE HH
ABFT , 4 B 22
1. 8 Ltk LoVo %I LoVo/LTKSN ﬁﬂiﬂﬂi'jTHJ?Zﬁﬂ'Jﬁw;'& MTT il % GCV.ACV f1 BV-
DU X} LoVo } LoVo/LTKSN 4K 2R R 1Ak E IC,.
1.9BVDUFIGCV BX& A %% BVDU K E H 0. 03 pmol/L, 43§ 5 RE ¥ FER GCV i
& ,MTT &0 & HEt GCV 3t LoVo/LTKSN # 2k R k.
1.10 BHRHGEE K LoVo/LTKSN 4MIFIEF £ A LoVo MR & /55 96 FLAR; LL )4 B4
0:100,1:99,3:97,10+ 90,33 : 67,50 ¢ 50 1 100 : 0. Hi&FLH, —4H 7 20pmol/1. GCV,
—ZHAN,.6 d 5, MTT 390 € 1% 40 B %L |

2 % R

2.1 TKERBERRENETE HAVHZREHIE LTKSN 28U S e EIER. B
PA317 G35  EARFIHE A 1 X 10°cfu/ml. BH TS LoVo M G418 K #iEiE
53§ E By 5 FE TR 40 HE 7T K& LoVo/LTKSN. Pl LoVo/LTKSN 40 i3 41 DNA & Ll cDNA
MR A PCR & M AR 58] TK 2B F Bk (Fig. la,1b) , 38 HSV-TK EFE %4 A LoVo 41M
FRE. EMFEFME T, L LoVo 2 A 41 DNA A cDNA J #4574 PCR [ IV 3 L F=4 , 1% BA
LoVo #ifi 4 &I~ &FH HSV-TK EH.
2.2 ALE® W Fig. 2a.Fig. 2b Fi R, FEEE 13544 T, LoVo fl LoVo/LTKSN 41 g 24
X5 78 20 pmol/L GCV fF7E8T, LoVo 26 B B i3 (Fig. 2¢), T LoVo/LTKSN 20 ¥
ASHI S B R RO AT RO R AR BN L 2 R TR, SRR 2, 0 1A B R AR B Bk M B
Bz, R B] o B 2R 47 4 3 B R 1B B (Fig. 2d).
2.3 K&t E B Fig. 3 B . LoVo 5 LoVo/LTKSN 41 #a B 7 # bl i 4 & iy 28, i3 B
HSV-TK ZF# 5 A AN 4Kk LoVo WA K BE 1 3E TCHE B 8.
2.4 GCV,ACV $1 BVDU % LoVo & LoVo/LTKSN 4B K 580 IC,tE 8 1 Fig. 4a Ff 7.
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(a)

Fig. 1 Identification of the integration and expression of TK grae
(a) Identification of the integration of TK gene
A: Lamds DNA(Hind K )
B: PCR products using 1ovo jzencadc DNA as template
€, PCR prodicts osing LoVa/LTKSN getiomic DNA 88 template
D, PCR profuct: using pBlucicript-TK plasmid DNA as templare
(b) Identificatior. of 1he expression of TK gene
A: Lamds DNA (Hind ¥ )
B: RT-PCR products using LoVo cDNA as template
C: RT-PCR products using LoVo/LTEKSN cDNA ¢ template
D: PCR products using pbluesctpt-TK plasmid DNA as template

Fig.2 The morphology of LoVo and LoVe/LTKSN cells(Phase-contrast microscope photos)
(a)LoVo cells th1LaVo/LTKSN cells

{c)LoVo cells ,sreated with 20 pmol/L GCV for 3 days

(d)LoVo/LTKSN cells, weated with 20 umol/L GCV for 3 days
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GCV %+ LoVo # ICs > 2000 pmol/L, T LoVo/
LTKSN #] ICs, A 0.5 pmol/L,HSV-TK # H /)
B A& LoVo 41T GCV By BUEAER S T 4000
%u_t s%ﬁ‘qtﬁﬂﬂi ACV X‘j‘ LoVo % leomﬁ
24 1400 pmol/L, %f LoVo/LTKSN #J 3 3 thk
BEH 6. 8 pmol/L, BURMEIR & 200 £4% (Fig. 4b).
BVDU %} LoVo/LTKSN #j  fhvk B R 1K, &9

3 0.13 pmol/L. HEE K E# 7+ & ,BVDU Xt Lo- 0 2 C4 6
A} . t
Vo/LTKSN Z ¥ % , {8 % ¥ F ) 1% 3 pmol/L a
Ll E, %ﬁj%gﬁﬂ@z{ﬁﬁg (Fig. 4c). Fig. 3 Growth curve of LoVo and LoVo/LTKSN cells
2. 5 BVDU 5 GCV Rgﬁm ilﬂ Flg. 5 F)T‘/j—_\‘ , E .—. LoVo/LTKSN; O—{ LeVo
120 -
100<§\<P—4_>/4
gl
g 7
=
2 40} S
S <
20 [ 2
\i p=|
L i ma I —i\nﬁ J "E
100 W° 10* 10°  10°  10* S
(a) [GCV] /| pmol <L 201
0 I ! L )
120 0 10° 0* 107 10° 10*
00 ®  [ACV]/ pmol-L~
8 80 Fig. 4 Fifty% growth inhibitory concentration of differ-
: g 0 ent drugs for LoVo and LoVo/LTKSN cells
2 (@GCY  (BACV  ()BVKU
> 40 ®—@ LoVo/LTKSN; — LoVo
20
0 "y L d 1 ol J

1072 100 10° 10° 10 10°
() [BVDU]/ g mol « L-*

BVDU ¥ B 3% 0. 03pmol/L Bt ,GCV %t LoVo/LTKSN #y3R fH IR BEREAR T 2.5 1%, B 5R
0. 5umol/L F&% 0. 2umol/L, 28 BVDU 1 GCV B & 1§ IR 4T

100 '
_\‘\ Fig. 5 Relative survival of LoVo and LoVo/LTKSN

cells in the presence of BVDU and GCV
®—@® GCcv; C—_ GCV+BVDU

Viability (%)
8 5 &8 &

1 g FyTeny 3
102 107 10° 10* 102 10°
[GCVY pmol-L™

273



2.6 E LoVo/LTKSN MIEERGM  Fig. 6 W Control GCv
BF 7R 16 M W JE GOV 72 16 B, I H 10%8 |
LoVo/LTKSN 4k E AR SEA RS H5=2 9
BERMMERAR, RAXMEREHRIFHZ
3 3 ®

B0 25 B A K BB HSV-TK W] A
A% F 24 GCV,ACV fl BVDU £ JH# e
BIBEER 1L, T AL 3h Y TK B8 REE. EX A 71 71 78 %
B F,GCV,ACV il BVDU %% W%, 31 ¥ 41§ O e
TE R 0 B L T BRBRAL Y IR TE AR ARV BT Fig. 6 In vitro neighbor cell kiili:g
A BAMKEE. HH % HSV-TK R | vo/LTKEN azd LoV cells were mixed at the ratios:
AWM. 2 EATHEHRAG AT 100199 52 97,10 90,53+ 67,50 : 50,100 0
B, AT =4 B REEY. 2E FDA ‘

AR X P R 5 T OB Y B RE T RS

g/ HBRERE LY E, WARSSRERER ERAFREERTERBEERN
551 5K 2 LAEE IR ERE. G/ ERENARES R REE LB EmIREA
{13 3 Ay e 0.

A TYEEA /AT EHIT T # B HSV-TK/GCV 2 5e#4T A 45 98 2 BA 7 i 7] R4k
EATWE R HSV-TK ZEFE#F AR LoVo MMM MR SMERBE S LA B 2. {HIE Lo-
Vo H Xt EZS GCV ¥ 8URYERA B2 5 (ICs5,= 0. 5pmol/L) , 5E 4R LoVo 4 M . (ICs
>>2 000 pmol/L)RE T 4 000 fFLL E.

EARRE GCV F#EET, LoVo/LTKSN i C FH BN E RN MERHEWNE.CF
ROMBFET:. BER Ry L AER BRI ARG R ETRRYB R EHERKREH) X THER
GCV B ik /52 A\ DNA & k12, BB DNA & 5 EMNIAE.

WA RRRRRAMANERS X —HEREERF TN AZ RGN - EER
E NS, HERTHEARN AR RN — 1 FEEBR AR SRR, XX WEE
T T NGE H o B A A o 3 e A i 7 440 B AR 40 P 8 5 R ) 1 B SRR, £ R R VAT R A
B, W R PR AR B R A A A R TR A 35 R M 4 Y T e AR AN R, (R R A R R (R 3
FFHIRFIR 5 . & A18SE3RIE B .48 LoVo/LTKSN 408 58F 45 LoVo 49RILL 10 ¢ 90 i H
BIR & R B GCV 3k BE A 75 H 2% 50K 25 55 b 73 40 B, $82 7% B 285 (R % A\ B 88 40 RO R R 2
R, IR A A REIA B FE AR A VAT R

GCV 5 BVDU B & Fl iR WARE. XM EBHSH RS TRASEYRIEANE
AN, 40 Fig. 4 FF%, B0 A BVDU B}, %t LoVo/LTKSN # ICs 4B 1%, % 0. 13 pmol/L, 3
B LA AT FR AT A A8 B FE 1 AT B R B R R 3 pmol/L B R 1E FH R FE A 0, B R AR 4
FFE R R AR . BRI 3 (113R A8 LUIR YR BE BVDU 25, 55 L) B R B 785 % 45 16 L AR S Ay
GCV,A[RE B EFWIER. 4552 % 8,74 BVDU % 0. 03 pmol/L B GX B B Xf LoVo/LTKSN #
AAEERARK,F DA 0. 2 pmol/L # GCVURTF IC, B g & DBHE MY T 0. 5 pmol/L
GCV i 2 418 B XK GCV f BVDU B4 F i 7= 4 % b 8 40 i 4 R 5 R F AR
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2y E . X W EE5 BVDU 1 GCV A [q] 41 B 1 /& FI WLk 5, BVDU #9435t
e AT RER A KBS, T GCV =45t DNA BABEERS. HILMELBREFEH,
LA SRR BRE KBS, AMUBAS T B8ER, T HEE 7Tk 2, A S 53w
B RS RN BRGNP R AR FEEEA, & XS E A UUEE
b 398 0 % 105 b 73 41

R £, 20 pmol/L GCV A4 FRBZMILARE, M A EEALFE, MER 4a
#1,LoVo/LTKSN # IC;, 4 0. 5 pmol/L, 20 pmol/L GCV ﬂ'{ﬁkgﬁé{ﬂﬁ@%t,%ﬁi HSV-
TK/GCV RGELER AT o i B A 2% 17 I PR (1.

2 £ x M
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Human Culon Carcinoma Cells Transduced with TK Gene were

Sensitive to Several Prodrugs

Jiang Qiong Ge Kai Xu De-Hua Zheng Zhong-Cheng Liu Xin-Yuan

(Shanghai Institute of Biochemistry, Academia Sinica, Shanghai 200031)

Abstract Recombinant retroviral vector LTKSN containing herpes simplex virus thymidine ki-
nase gene was constructed. After packaging into PA317 cell line,infectious particles were used to
infect human colon carcinoma cell line LoVo. Single clone harbouring HSV-TK gene was picked
after G418 selection. There was no significant difference in cell growth curve or morphology be-
tween the LoVo/LLTKSN and the wild type cells. But LoVo/LTKSN became 4 000 times more
sensitive to the cytotoxicity of GCV(ICs;,=0. 5 pmol/L)than LoVo. The three prodrugs GCV ,
ACV,BVDU when used separately showed different effect on LLoVo/LTKSN and the combina-
tion of BVDU with GCV showed better effect. When LoVo/LTKSN cells were mixed with wild
type LoVo cells at a ratio of 10 : 90,significant bystander effect was observed in vitro after they
were treated with nontoxic levels of GCV.

Key words: Human colon carcinoma cell, HSV-TK gene, Gene therapy



