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Abstract

AIM: To establish the HSV1-tk/GCV tumor suicide sys-
tem by constructing a recombinant retroviral vector, and
to determine the inhibitory effect of this system on murine
transplanted hepetocarcinoma in vivo.

METHODS: The HSV-tk cDNA was orientationally cloned
into the retroviral vector plasmid (pLXSN) using DNA recom-
binant technique. The recombinant plasmid (pLXSN-tk) was
mixed with PolyFect Transfection reagent and was trans-
fected into the packaging cell line PT67. Then, a stable
virus-producing packaging cell lines was obtained by
G418 screening, and was transfected into murine
hepatocarcinomatous H22 cells. An anti-G418 clone
named H22/tk was obtained by G418 screening. H22/tk and
H22 wild type cells were mixed in a proportion of 1 : 4.
Then the mixed cells were inoculated subcutaneously into
Kunming mice. The tumor-bearing mice were randomly
divided into model control group and GCV treated group,

and the tumor inhibitory effect was observed by measur-
ing tumor sizes.

RESULTS: HSV1-tk was inserted into recombinant plas-
mid pLXSN-tk successfully. The anti-G418 positive cell
strain PT67/tk, which could excrete retrovirus recombinant,
was obtained. The titer of the virus was 4 X 107cfu/L. Af-
ter the infection of H22, the anti-G418 positive cell strain
H22/tk was also obtained. The sensibility to GCV showed
in H22/tk cells was much higher than that in H22. Nearly
all the cells lysed and became granule-like after treated
with GCV (1 000 mg/L) for 72 h. The tumor growth in the
GCV treated group was significantly inhibited as compared
with that in the control group. There was no significant
difference in tumor size between the two groups before
the mice were treated with GCV. But at the 8", 10™, 12,
14™ day after treatment with GCV, the tumor sizes in the
GCV treated group were obviously decreased as com-
pared with those in the control group (231 +155 mm?3 vs
356 + 205 mm3, t =-2.25, P = 0.03; 413 *+ 252 mm?3 vs
635 + 382 mm?3, t =-2.14, P = 0.04; 592 + 420 mm? vs
963 =580 mm?3, t =-2.38, P = 0.02; 939 £ 847 mm?® vs
1509 = 1105 mm3, t=-1.92, P = 0.06),and the tumor
inhibitory rates were 35.0%, 35.0%, 38.5% and 37.8%,
respectively.

CONCLUSION: The recombinant retrovirus expressing
HSV1-tk is obtained successfully, and the HSV1-tk/GCV
suicide gene system shows marked inhibitory effect on
murine transplanted hepatocarcinoma.
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FemAEENO R @B R PT67, @il G418 Fik g 5
BEFREVmibik, Wiz EadEFRERE DA
WP B H22, VA G 418 Jh ik 893708 5L 1% (A & % H22/
ok H22/ ck Bl K2 R W ASAR 6 H22 B Re e 1 : 4
AN RET, BAFR GOV, VLR EE A
(n =19).

R 2% E f2 DNA F7) M 2, 3 HSV1-k B
FRI) E G AN pLXSN 35 4 gk A B AR P 405 A
DNA 22 6L 8 0o, PT67, HEBIAREHEA 4 X 107cfu/L
89 F 2015 S R A IR B S BT R e I 122 )5
J5 ik G418 I SLIB AR H22/ tk. H22/ dk 4 it 5 H22 %
FO AP BAT I8 RAE GOV & 78T, & 4018 B 95 kA2
RRFEMWEF,GCV s /G, Ba@atat, GCV i
A Eey AR R3304, 2FH8, 10, 12,
14 d, BJgAEA Xy PR LY AF Mg kAR5 4 356 + 205,
635 T 382, 963 * 580, 1509 + 1 105 mm®, W GCV
SBITLRL R 231 + 155 (wxT AL, 1= —2.05, P=0.03),
413 £ 252 (vs*TBAR, r= —2.14, P=0.04), 592 + 420
(vs X[ B4R, = —2.38, P=0.02), 939 + 847 mm’(vs
B, r=—-1.92, P=0.06), GCV &I UMM
A K P F 5 R A 35.0%, 35.0%, 38.5%, 37.8%.
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e 7 TR A3y & M ARG IRy 7%, i HL Bk
HEVE PR D) B T BEM YA P 4h, 2 HUR R C 12 DA
Jr AR AR B T e . B S IR V2 A o Y 56 1)
TR ¥R T B IRAZ R A R —
e R P 3 Gl RO TR PR E A S R R
(BRI RTAR W), ACTN T BIRHEF (140 s
ARFE, ARUEA T AN Mt il R BE) . W SRk S HoAt
ST VETRR A DASG 5 55 08 0N, LR B v B R SR PR U
(1) B2 SR, FRATT B LA 0 A sy TR IR BAA pLXSN/ ¢,
F U6 A P 0) /I BT i 400 B A% ARLIRE R0 3008 4 A, R
PR b s 24 384 5 B SRS PR T V2T S T AT T AT R
i TAE.

1 MRR5E

1.1 A #5 1.7 kb (1) ¢tk cDNA FBL IR ORI pIC19R/
MC1- kLS5 VU 2% B N2 25 LU F Huang L. #03% H
T, T M 2 PR B Bt X W el A1 pLXSN 130 5 i

TR AR, W TR A4 ML PT67 )W 5 25 E Clontech
il s /N B H22 TH 9 40 BROBR AN/ B NTH3T3 48 i3y 5
T NS B Y DB ; B, coli DHAGUBEI R 1L
ANBEMAE. RO, 18-22 g, Wi, fdHE, &
WY LT BE O SETR S L RN Al
SRR BT EA DNA F BEst AR oA &, W E bk
HESangon W) T REHAF BR RS 24 71 ; DNA T BOZEFAR,
FE, WE T INE L AR BRA T Gl
£ Polyfect Transfection AQiagenAvilr=ih; Z&
BH T (polybrene) . G418, GCV ¥4 Sigma 201l F=
i DMEM. Jii2F 1% A RPMT 1640 $328 Gibco 20 7=
it AL AR IE U DY 215 24 ] 7=

1.2 % 3k pICL9R/MCT -tk JFU by R I % S0 T I8 4044
pLXSN Itk 35 %546 DHS oL i 9738 . dlidalifh, AR
HITENDINGE EcoR 1/ Bamt T KD, ¥t B Ik 5
pICI9R/MCI- 4RI 1. 7 kb HSV-tk cDNAH M A EL,
[u[g . U4k It F BE A pLXSNZRAR XSG (K A B, AL
VIR SONAR Z N DNA F BOEBR ) & TR 1)
MR R, EHIREARSZA E coli DHbo 40T,
PRIE PRIV DO, PRI ERA TR, WY1, FHanda A
pLXSN-zk. DNA F# 2 52 1Ly B3t Sangon A WH KRS H
PR A TSR BAM. R T7 o AL PT6T
NIH3T3 AMGREAN L, 437535 T 100 mL/L FrA 4 ik
() DMEM e BE 5 75N RPMT 1640 K583 h, & T37°C,
50 mL/L CO, R4, 2.5 ¢/L Mg -EDTA 4k
FEAR. /N R 40 B H22 o B 7 4 H, RPMT 164015 5%
WS, o MEHE —EDTA WAL RITTA&4X. PT6T (554
S B PR D0 B 4 B 03 - 5 2. 5 pg I EEZH JBTRE DNA §%
PRI PT6T 40 b CHARBRAR i k) & vl i 5 1k
1), 2 dJAF G418(400 mg/L) ik 2 wk, ZRIFHUIE
MBBAEETE G, P G418 MM A A4k sy KRB 7%,
R P OB B R, v 448 PTOT/ ¢k 40 . HUH
B iEW, SRS Ul B4R, B NTH3T3 &
Yy AT IR TR BN T, TR AL LA cfu/L (colony
forming units/L)RE /RN WEPT6T/ tkdf Lk
W, LLO. 45 um i yEss i ug, b E0o) HoAd: K H22
b, ZEBHE T RE&WKEH 8 mg/L, 2 d)i
77 400 mg/L G418 MMEIEFER IR, IELIFIL 2 wk
Jriy ARAFPUIRAN BT, A g4 ok H22/ th K H22/ ch R
H22 B4y HILL 2 X 10%, 3 X 10°, 5 X 10%/ {L#M
96 fLAR, AL N AN TR TR GOV A 2834 1 45 T3l K
0.01, 0.1, 1, 10, 100, 1 000 mg/L, BAA
I g /R X i, il 4 MR, HIEE
TS s, B H22/ th MIH22 (th) ¥ 1 T 4 RE, RE
Jri (370N BT 0 R 3145 1 1 X 10'%/L A o B, &3
Wy B 95 40 B R0 90%, 4% 0.2 mL/ ML EAER T B
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Fl/NERAT R S . SCES ) P BEAL ) R B R R I6
JYCER A, B 19 M, B EURE BN R AL
J56 digsE]] ip AERIERIK 0.25 mL, FELE 10 d; 597K
ICAHBERIG 6 d k24 ip GCV 0.25 mL (100 mg/kg)
410 do g RGBT OL, BR . EFEENL T
VRIT AN, T IR R 2 d AR R R i ek
KA A (mm) M 5584 B(nm) , IR K/ o8 o s 44
BUW = 1/2 X AX B, 8428 oo, AP0 5 (1)
GG AN N e | A S SN AT 2 R A R DA g & R 2
FITACTE/N G, B HRRE, FrE, 40 g/
B 1 5, B AT IS D0 R, HE ST, B ¢ Hops
MLV AL,

B3t ab3m - AEYE R SPSS1L. 5 G vk A
B, B S AT R B e )5 AT - test.

2 B8R

21 BEAREMME, SE fosk e WSO T
pLXSN JFki 4 EcoR 1, Bamtl T BRGNS N 5.9 kb (K
DNA 4, B ) pLXSN- ¢tk FikiZE EcoR1/ Bamll XL
BT, SRR AR K R A 1.7 kb 5.9 kb A
A1 2 45 DNA 717 (] 1) . EE4H pLXSN- ¢k Uk &5 4 LI
2. MPPEERAE NI, BEFA5 R [6] IR IE 3
AN, LR HSV - £k 5 P 2482 1 T BN pLXSN %
b Pl MR B EAA T, TR M Birea R/
BT PA W TR A W CEE Sy, R
HIEFARICHEE R Neo™, 856 Yl (o2& 40 i mT 4t 2%
JCHAR T G (1) 300 2 e g TR AR, L TR 4 ) ) 40 P )i
T FRIN H BN, L I PT6T 2255 Yo SR i B G4 184
sk 1 og/L MM T EE (Ar 4400 P67/ th) 97 KE:
7, R i, M 4 X 107cfu/L. BUPT67/ tk
AN W, T B 22 40P, 2 d )RR
5400 mg/L G418 MEPERTFEWL, HELLIHIE 2 wk ),
RAGPUIEAR LT b, v da A H22/ ¢k

2.2 GOV RN A5 77 48R 4 AT 130 & B4

1 2 3 4 5

B 1 pLXSN-tk GRRIAVERLDESE B IKENE. 1: pLXSN Tk /EcoR 1 2:
marker(M DNA Hind M; 3: pLXSN-k J§ik7 / EcoR 1 ; 4: pLXSN-tk Ji
W/ BamH T +Ecol 1:5: marker(hr DNA/Ecol 1 + Hind .

S2CIl gact T [5] Ecort
: 2
SLTR R
Amp h g
pLXSN I ’ E
5.9 kb Psv‘g r MCS 3 9
\or & Neoddy LI 18 ot
RELN
Jng == Forward sequencing primer
Sacl Xbal 4= Reverse sequencing primer

2 pLXSN- 1k BIRILSHHE.

TS, MM AESE, MR E AR, HAK R B,
BIF RSP GOVAER 72 hG, H22/ chk BRI
1 000 mg/L ¥ 1 FHZH A+ H22/ thk A0 A MO WL hk
ANREIR, SLAREATCIG A M A A7, 100 mg/Lk A2
A b L BRS¢ BB S0l (1) A 0% 200 B, 0 At 4% 20 (. 4
H22 (k) 20 B 10 357 1 GOV AR A 47 0 S B 1 E 5 (1) i &
(R PG, BEHHH22/ chotf GOV IAARURME R I i T H22
(thk) AMHL, HSV-ckHEPR AT 40 fo b 3Rk . BU B
RUARN GOV ¥RITHACHR G 6 d A YRl A B2 T I
JoE, HEPPINER 100%, FHEATITRE B C, DERIBETR
DA TE R I, AREENRE, ihslahes, B
S AHGCVIRYT HALIRIT Jr /D BUIR A I R i T3 iy
. IR T TS AR IR ARG s 2 2 e, AT VAT AT
TAIT ELAAR 5 BB BN TR 1) () 22 0 G N,
BRI KIEPR A, B8, 10, 12, 14 d, U
B R 1R Mg AR5 790 8 356 £ 205 mm®, 635 &
382 mm’, 963 =580 mm’, 1 509 =1 105 mm’,
M GOV ¥AIT A4 51 R 231 £ 155 mm’ (vs b} R4, ¢ =
-2.25, P = 0.03<0.05), 413 + 2252 mm’(vs X
H, ¢t = -2.14, P = 0.04<0.05), 592 &+ 420 mn’
(vsAHREH, ¢ = -2.38, P = 0.02<0.05), 939 +
847 mm®(vs ¥, ¢ = -1.92, P = 0.06), GCV
YAIT LR I A KA 2593 1) A 35. 0%, 35. 0%, 38. 5%,
37. 8% (F3). B3 16 d I BURERFRE 45 Rk« BUEHE
RO R 1.568 £ 1. 24 g, GCVIAITAH N
0.99 £0.98 g, #MIERNK3T. 4% (vsXI A, ¢ =

20004 o Tumor model
- 16004 —m— GCV Treated
E i
£ 1200
[0]
& 800

400
0 \
6 8 10 12 14
t/d

3 N\GRAMEBAICHRL.
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1.74, P = 0.09>0.05) . Ji U 4¢ I o= BB R4 1)
AL N W R R L, BHE, KIhA—,
R NTER Gy, TEARASHUI, M98 20 20 P 98 48 P iR
W, BRI, FHW R RIS MIRIEA
AV, IR L AT AN I AN B, R LY S
W PeE 120 2% WL/ 98 A0 BRI ; GCVYA YT 4RI MR ZA 2L
I 28 240 PO 5 B AR D, IR 4R 2L N i v A
NBE, RAZWIGERI, F 0K g e SR IR
ML, MR IS g SUE AR, TR B

ML, WIgih g Tt N R Z =440
A 2.
3 1118

T T 1) e R B A, H AR 9 1R VAR 9T S
73 “ LT AR ELE5IRYT ™ MR )L AE i3 0]
37 FUBT AU, BB T-ARALVA M3 15%.
T3 (10 55 RIVR T, L4728 1 I8 1R 8 41 L L S)s ANt 4% 52
R EeRE DA v b R AR I R T BEH A AR
(R34 AT A7 SR JFF et 22 BRUYA 97 W R 3 VA 9 3 BR R
U, IR ARG YT, Redlag B R R YT,
TN A AR AL M T-RUIBR, JBURIRYT, W25
WRIT SR VRIT TR )n — B R AT HE
HSV-TK/GCV 897 RGe A H b B . B RYT
Rz —.

S DRI T IO IR N 1L T AFAC A B PR 4 el o
IS5 ) <2 B R ®1, H AUt st R 2L W
PR w5 R A i P P A (R AL AT
Ay v 5 W AR T T T A AR ¢ (L) o 4 e ) 1)
“CHERRIERL”, AU GOV MR Mk AEPEN tke
MG % (2) FERH T MU AFAE R ], B SR AL AT
I JeE G35 e W (3) e B A R I e 6 F R 44k e
PR AR 8 JIE R I AT . 2 — N RR )
SRR, AEARC AR 4 B ) 4 BRI B M [ TR T
Pt 200 BN T B ey S B S 73X =07 A L
o, HEAM UKD 42577 503, BRIl
245 2 RENE BT FIAMLEIPR i 8 B IR S RO
o B Rk R P ME AR . 3RATIME o0 b AR kAT
— RAVMIAUE T AE, LA B RSN T B 2597
IR AR TG G5 TR 3 TR 9T IR ii7 7 2P0

FATTHG HSV =tk FEFR] T 0 50 B N T 5 S T 4804
pLXSN Y, FRUHT i Bt he, Tk AR E AL e %
A I L T (R A PR PT6T/ th. 5 38 %4 s s 7438
YLl A0 M, K HSV- ek B 2% PG R TR AR
R IRE RN, 28 GOV 0] /Dy BRI 41 Bl H2 2 1R A4 o1
PR, 45 R W HS V- £ AHL R CAE T 40 o b 223k
PPN ST W, TR AR MRS AR )R 8, 10,

12 d, HSV-tk/GCV FR S0 REARIRE M A KA B S 13
AR, H22/ ch IR-GHM MR 40 A GCV ¥R9T ) o
35. 0-38. BT 498 & (LA M 40 B RS HE ) 14 d (R
GOV IRIT 8 d) VAT 2 BLid WoR it ss, HERT
Geit R 3, 916 d U H R iR LR s 2 A
gL, TTRES LT H22/ th 40 B4 N9 A5t
MR A B AER ek MR E S TT U 3 2 4 4k sk 4
KIS A SEIG AL e I (T A BRI BB HEAT T A
(R A TT R 40k, H22/ thk SRS A T REVR A /DR (R
ARG B, AT IXRE 0 4 VR S LU A9 7 S s Y
IR, YR 20%H22/ ¢k RSB R IE
SR T ZETT R B SRR RLS P B IR ST VR I B TR
AR R I M A B ) ST A, PR A IR T B R 28 )ik
FATTA ¢ v I 2 TR A 1.

AT FEHSV-TK/GCV H AR LRI R G HR AT
A IR 5B A A R I I T ARSI T 7 &4t
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