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Purpose: Gastric cancer is the most common malignancy in Korea. Although treatment
such as surgery, chemotherapy, and immunotherapy has greatly improved, the mortality
rate of gastic cancer is still high. A new therapeutic trial is necessary to improve the
cure rate of gastric cancer. Therefore we investigated the pre-clinical significance of
HSV-tk gene therapy using retroviral vector for gastric cancer cell lines.

Materials and Methods: LNC/HSV-tk retroviral vector and PA317/LNC/HSV-tk produ-
cer cell line were constructed. HSV-tk gene transduction and expression were detected
by PCR. An in vitro ganciclovir(GCV) sensitivity test was performed by MTT assay. To
evaluate in vivo GCV sensitivity, GCV was intraperitoneally injected after tumor forma-
tion in the nude mice. Bystander effect was observed in vitro MTT assay using YCC-S-2
cell line and in vivo using N87 and YCC-S8-2 cell lines.

Results: The in vitro GCV sensitivity test showed that the growth inhibition was 30~32%
with 0.5 uM GCV and 52~77% with 500 uM GCV in the HSV-tk transduced cell line
in comparison with 0~5% with 0.5 and 500 uM GCV in the parent cell line. The in
vivo GCV administration showed that the tumors induced by HSV-tk transduced N87 cell
line and YCC-S-2 cell line decreased completely, while the tumors with the parent cell
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lines continued to grow in nude mice. We observed no tumor cells in tissue specimen
of the tumor induced by the N87/HSV-tk cell line after GCV administration. In vitro and
in vivo bystander effects were observed in HSV-tk/GCV system due to the resultant cell
death exceeding the proportion of HSV-tk transduced cells in the mixtures of HSV-tk

transduced and parent cells.

Conclusion: HSV-tk transduced gastric cancer cell lines showed sensitivity to GCV and
a bystander effect was observed. These results suggested that HSV-tk/GCV system should

be evaluated in the clinical settings.
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7t wigAste 10% S-efol ©3e) 71 RPMI
1640 wokelg- o] L3lod 5% CO,2 Easlel] 37°C
g ez ollA] s FEIQlct. Al EF el 4 RNASL
DNA+= DavisE(13)2] ¥hilol ate} 2313l

3) Packaging cell linei® 0|28 PA3I7/LNC/
HSV-tkQ] H|X

Miller3-{15y0] 738l amphotropic packaging cell
line¢l PA317 ME 5x10° MNE =7 60 mm vk
HAlell A 10% Seiol "ol FFH 5 ml9
DMEM wuljell o 2 18~244) 7 wfeFdt 5 calci-
um phosphate’] 2.2 LNC/HSV-tkg] #ZAE 4
A 8-beich(13). Calcium phosphate] 2.2 LNC/
HSV-tk7} PAEUF PAIITAEF= uljelr] o)A
48] 7HEqk wieksl 5} G418(GIBCO, Gaithersberg,
MD, USA)e| 3Hi-5l wiokfE o] f2fe] Hdeu
o= glct.

=2 iter?] HSV-tk $AHAE Egel A=
retrovirus& 41&%]+= master packaging cell line&
Aulslz] sl GaIBE o] §sle] Auufelit A
X ookl o 2 target cell line NIH-3T3E 7Fg Al
ok 7t s E2o]| NIH-3T3 A XS 6-well plate
o] welld 2x10° 7|4 platingso] wj|oFalsiod,
viral supernatant3 DMEM wsjekeio 2 10 % 10°°
10 & &) 4&} 1 viral supernatantz} 1A% ul
okl 1 mi¥oll HF FE 8 ug/mle] polybreneg
H7lalo] NIH-3T3 M Eof] Fof3lglc}. o 30&
HAo g HHH dishE EFE5o] virusE FEYE off
27} AE A FAstA HAA SHA HE
7] delld AEE AGAZH) AEE A7
F% A AZE 2 mle] DMEM wgkel-2 37}l
o] MEE wiokstaict. 7hed 48417 FHE| G418
S 3183l DMEM uleke 2 ml%-E& ZF welloll
Foistol wjostnl 4841 Zutek WX S Zo}E 12

~15%9F G4a18ell Aur4lel Ay HETe] P
=yl uwfjek8 AM|Ast methylalcohol/methylene
blue B o g HEFE GAZE retrovirus
A 7}& Kriegler(16)7} Ajekdt vh-g-9 F4loll sl
Al 4shd ek,

Qrt=(H 2 24 wigellAe] e )
X (314 ulier)

=2 9719 retrovirusE &8l producer cell
line PA317/LNC/HSV-tkS E¢igly 1wkl g
2o} vhge] Ade] At

4) UM ZE0 HSV-tk RTAR| HATL U
HSV-tk REAISl WEl AL

N EZE 6-well plate?] wellsd 2% 10°704
gasto] AY B¢ NILE £ o7t
retrovirus & AJALS}= PA31T/LNC/HSV-tk A EF
23] ololq] wiekale Tofeto] SIAAES 38
o ET MR ARALE GUSE ol
sho] HSV-tk {4217 HAE]H SIGHEFE
A e opatale

M2 retrovirus LNC/HSV-tkell 2]3l] HSV-tk
FAAL FAEYD ALGAEERE e HSV-k
RNA @312 = Alsl7] 9)sfed total RNA isolation
kit(Promega, WI, USA)E o] &3led total RNAE
w23 5 HSV-tk KA A Ho| primerd o] &3}od
FHEEANES S AR, T
Hhge] A= 2% agarose geloll4] A7) Ea)o]
sl

5) PILMETL| ganciclovir0il LBl AH[2(n
Vitro) 24 AL

A AXFE dgo2% G (In Vitro) gan-
cicloviGCVyol) it ZHpAd2 3-(4, 5-dimethyl-
2-tetrazoly1)-2, 5-diphenyl-2H tetrazolium bromide
(MTT) FARE o]&3t3ieh(1T). ol Aobsle Al
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Fig. 1. RT-PCR Analysis of HSV-tk Expression
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Fig. 2. Effects of Ganciclovir on Growth of N87 and N87/HSV-tk Cells(A) and YCC-5-2 and YCC-§-2/HSV-tk Cells(B).
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Fig. 3. Effects of Ganciclovir on Tumor Growth in Nude Mice Injected with HSV-tk Transduced and Wild-type N87

Cells(A) and YCC-S-2 Cells(B).
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Fig, 4. Effects of Ganciclovir on Tumor Growth of LNC/HSV-tk Transduced N87 Cells(A) and YCC-S-2 Cells(B). LNC/
HSV-ik tranduced N87 and YCC-§-2 clones were implanted into the lefi(L) flanks and parent N87 and YCC-§-2
cells into the right(R). The tumor formed by HSV-tk transduced gastric cancer cell lines gradually decreased
in size and finally disappeared, while the parent cell lines kept growing,

tumor formed by N87 cells showed the aggregation of the tumor cells(A), but the disappearance
of the tumor celis in subcutanecus region(arrow) was seen(B) in the specimen from the N87/
HSV-tk cells.
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Fig. 7. Effects of Ganciclovir on Tumor Growth in Nude
Mice Injected with Mixtures of HSV.tk Trans-
duced and Wild-type N87 Cells, Mixtures 5x 10°
cells consisting 0%, 20%, 50% and 100% gene
modified cells were injected into each flank of
nude mice. GCV(50 mg/kg, i.p.) was administered
twice daily for 2 weeks since 2 days after tumor
cell implantation.
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. 8. Effects of Ganciclovir on Tumor Growth in Nude
Mice Injected with Mixtures of HSV-tk Trans-
duced and Wild-type YCC-8-2 Cells. Mixtures §
% 10° cells consisting 0%, 30%, 50% and 100%
gene medified cells were injected into each flank
of nude mice. GCV(50 mg/kg, i.p.) was adminis-
tered twice daily for 2 weeks since 2 days after

tumor cell implantation.
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HSV-tk f-8H22] PATYA] AHEZ GCVd)
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Eol HaES ¢1vh(2526). 2L} s E vl
£ FHkAlell 2% fAA X84 2 B4 @
3 B3t AZedlTk fA AR o) 7h5sted
FHe EdsA ge AGAE Aoldl e ¢
AEe FYAEYPE] FA7 Uvke Ao
Culver5-(27)y2 # 2| ¥ Fkoll 23 HSV-k FH
AE E¥le dEZutel &9 producer cell
line & FP3ted FofellA] A& o g HEZH
olg]2 YRE FHlsHA sl GCVE Fodslo]
Fo%ol £48E Haslge)

BH B Ao retrovirusE o} §sled 9i¢t
AH|Eof] HSV-tk F31AL2] A EQ)E HSV-tk &
o] primer 4§ o]&3le] FHPHAQNLo
HSV-tk §47te] HAE] G5 gdssent

retrovirus& o} 43 fAA9] PAEYPL 2 A
Aol o} EFAA FHAL AolEFIG F

o] &% FFAA XFA HEZvolHAE o]
e A A= 185 A £ Qe
Heto] 8% FAZ AMAF T glct. olel
uieto.z %A ol7lA == packaging cell line
£ 2ot dEZnlelalAe AEAE EolH
© WHel} otdlirlol] A8 o] &% H¥AEYY
B, who|B A E ol &elA] gkl W Fol A
12 gl GAAY Aol 3ew(28~30) IdoF
GBHE 2ty #-FPY promoterE 7}R1 = retro-
viral vector§ )8 w FAL Tl the 44
Zte] ¥AEQ ol HE AAHYE Bt
2 el] HSV-tk FH-RLE o] &8 {42 X84
© FHAZE AA A X PAEY= A ekt
3 ¥ GCV R & PAEYH R 52 M EA
A A Fol= A2 BT AUTHE2). ol gap
junctiong F8 ¢14k3hE GCV FEAMZL S Al
E2 AEEH A HSV-kE 43§ ME & apop-
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