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Purpose: It has been theorized that p53 may be involved in the sensitivity to chemother-
apeutic agents. We evaluated the chemosensitivity of wild p53 after transduction into
gastric cancer cell lines with mutani p53.

Materials and Methods: YCC-3(parent cell line with mutant p53), YCC-3v(parent cell
line transduced with vector alone) and YCC-3Cs(clone with wild p53) cell lines were used
in this study. p53 protein expression was measured by ELISA assay. Tumorigenicity and
drug sensitivity were evaluated by soft agar and proliferation assay, respectively. Cell
cycle analysis was performed by flowcytometry. Telomerase activity was measured by
TRAP assay and terminal restriction fragment(TRF) length was measured after Southern
blot analysis.

Results: Even though p53 production from the YCC-3C; cell line was three times higher
than those of YCC-3 and YCC-3v cell lines, the cell cycle was the same in these three
cell lines. In the YCC-3C; cell line, drug sensitivity to etoposide and cisplatin was in-
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creased when we compared it to those of the YCC-3v cell line(etoposide, 50% versus
83%; cisplatin, 67% versus 83%). However, there was no chemo-sensitization effect with
vincristine, vinblastine and carboplatin, After exposure to cisplatin, a GO/G1 check-point
effect was found in the YCC-3C; cell line, but not in the YCC-3v cell line. No differences
were found in telomerase activity, TRFs length or DNA fragmentation between the
YCC-3v and YCC-3C; cell lines after cisplatin treatment.

Conclusion: Wild-type p53 gene transduction in the gastric cancer cell line induced
sensitization to the cytotoxicity of etoposide and cisplatin. This suggests the possible
application of combined chemo-gene therapy with an EP regimen and wild-type p33 in

gastric cancer patients with p53 mutation.
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P53 §4A Fddel= <k, diAsh, fugt
T o8 F59 4FellA BHEE(1~-3) AN F
SollA 7hg It A w295, 9
FAEF g ¢ =A% s cHs,T).

A4 ps3 gL oF FEFRR N o8 Al
HE WAste, DNA £4o] MY A S A3
718 G171ell AR Aoz DNA 48 38
A7l Lok AZLE FES A AEAY
= TEGGHES). ey HEgdue], &4 Fe
A=) Foll 2lall ps3 FAALY) Eodwo)rt WAy
g AT HEygg dde] YARe] FokuEe
SAHE AAA X ¥ obvEl F4 ps3 vy
2 715& AAEA Hek9). Chend(10)2 ek
A X3 A4 ps3 fHAE HAEY N7 A3t
HAEFL AP 4, ME] HeohE
3, aelm AAgxe] 4 §& AAsta ps3
FAAZE FoddA FARAYE A £
Caig-(11)< retrovirus vectorg ol-g-3te] A4 p53
cDNAZ =it AES YAEYYE A% =4
E2| Hale] JAHE Rus, AF(UDE ret-
rovirus vectorg o|&3lod A4l ps3 FHAS 9
FAZF FARJANE o] AAHE &
U3t

DNA 48 fFuslhes fAlgdd =4 2%,
Yo g AE Z4 ps3 dlE F7HAA GI
-2 G2 checkpointe] 24§ F71A7 224 DNA
Edel $HEE e WA AEE REPc}
(13,14). el A4 ps3 ghwe] AR gk
Aol Gl, G2 checkpoint ZF o] o] F o] A=A
gkoh, AhAly 71el AEs2edl ¢idk DNA &4
£ UIAE NEEY|E AGE 2 A3 DNA
S FEES Ax7E AgeA sk HEA
A o2 ko] FF ps3 g AAIEA cis-
platinef] WHAdo] Q= gt MEF| Fodwel
P53 FAAE FAEYss A A4 ps3 2
2} Zlgel A A= o] cisplatined] W3t Fepdle] F
7FE A eH(15). Wb, WA E A= gl 2]
3] DNA E4bo) AS 75 &4% AZE AA
st AEAE AAE 87 e H4 ps3
chaf e} o] Frtslgdck(ie). o] A+ w4
p53 chel & sk 749 A4 p53 ghelel 2%k
A XA 7)17 0] oAxlo] DNA £4 028 4
E7hsAel e Aol F, w4 ps3 o
< @Hste 4ol 94 DNA &4 ZZ 5
I AE7F AEAE $AY, A48 MEA
H7| ol B4YsslA] 7] wfFoll vl 4 ps3 g
g MHA HE7} Bl JEFo s Az
AAE DNA S48 Fd3s sdedAlol oigt &
SAxe] FEHH wHE p33 HAHA S
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ch17,18). webA, 712 AxE A} JEE
DNA 4% 383 JE7lR] AEE o] &3l
A, DNA £48 Feleto) AZHAL
(14). o] A% A E2] §¥el| ulz} ps3 $H =)o
Foddel= dekAldl ik M T 44
it A Z 2EstA Flo

A2 Fehvietell A WAl w7} 58 ¥ ol
gt d 28 Ay A4 A= $eut
2ok okER8Y 5o ohim ayie] AFHAE
ET7EAE ofFE O 9] ge] HEY ghelx) £
&, A2 Aol 23 A2$- 23R Al
Hagt Aol FH T fUdelHE ofB7H
FHZL ol o] #lx|o] o] EE 23T £4
Zb A&7 A= gy ek "AAA §4
A A gE R PAES] A& 3 A
o] FHAHLZ AX= g}

ol 3 FAHE A A B Hg &
FA4o] =& vector systemE AuklAL A F
A kel -4 alS "1A Aee et
X529 PR3l we] AFEa gt A
Holz} dh8g ftell A B4 p53 H-4zLE ¥4
Ei¥e A AE Ao f 24 #elsgle
H(12), B4 psS3 FAAT FAEYEAE A2
Ado] FEEHA $e cloneol Yo% #H9lE%
vt olgtzte] ps3 R A YAk gle] MEZA )
F3-g XA ghevhd Al Y41 Fel ps3
AR s S84 stels o g3t o
Al e} shzllch mela Boad el A gkel A
A2 29 X5&E F7HAFZ A, AL
pS3 FAAZE HAE]] s AEFAddE
#H3lo] gl stable cloneel] $19tell 713 ghel A
£9E BT Foletel gabAlel et 244
2] HILE =Agto 24 §72 23] chemo-sen-
£ 24314

CHaM B Yy
1) RASMES B
Ao AEFE= p53 #AA E

sitization 7}-54

oaule]7} &

215l YCC-3 Al EF(codon 175, CGC — CAC), o]
HEF] B4 ps3 FHA7E HYAEYSE clone
YCC-3C58} neomycin resistant genett 2 ¥¢)%)
YCC-3v X35 tjded 3. zAE2
& 293 MES} Jurkat A|EE ATCCollA] FU3lad
of. AEuekE 71 ulgA$E 10% $eloledy
(GIBCO, USA)& %438 MEM(GIBCO, USA)S
ZVE wljokal o g o] 5% CO, EAlshel] 37°C &}
Zulokrlell A wijeksladct YOC-3v AFEZRe) YOC-
3C AEFT G418-F 800 ug/mle] L E}ol4] A
& sl

2) ELISA assay for p53

pS3 e g A3 MEY $23) ELISAE
p353 kit(Oncogene Science, Calbiochem, USA)2] man-
ufacturer’s instructionel] whel Alsfelgic). 7hefs)
W, AEE scraper§ o] &3lo] 3¢ )2, pho-
sphate-buffered-saline(PBS)2 2 AL, pellet-S
resuspension buffer(5¢ mM Tris, 5 mM EDTA, 0.2
mM PMSF, 1 ug/ml pepstatin, 0.5 ug/ml leupeptin,
pH 7.4)ol £-3fA1#ch. A|EE G0 100 ulel] 20 ul
2] antigen extraction €& Arlelm &g ol
3087 WA F AXFENEE % o2
AEA A MG AZAYR ELISAE A)efz}
of FF+EFHAE 4 Hhsllcl.

3) Soft agar assay

F¥ AT B9 e g Ay
o ZHeFsbd, agar 12 g8 50 mle] FH5ol &
A A B £5Ech #E agary 50 ml) &
efold o] FHH wiA, 25 mlo) 2u) F3ulz],
50 ml2] agar& Egsled 42°C gLzl Habs}
w4 agar %<4 1 ml€ 35 mm dishel] SoJslz 22
@3 A7t Dishel 4352100 20,000702) AlE
F Folstz, e 159 ¥ 3709 dishE 1709
point£ate] MFEFeLFF A of-g = FTEH
Az =A%k
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4) Colorimetric MTT assay

MTT A+ =509 WHez gt 7
#, A7t =& HAYG HEFE 96417
96-well plateol] viokslat MTT(3-(4,5-dimethylthia-
zol-2-yl)-2,5- diphenyltetrazolium bromide (tetrazolyl
blue)) (Sigma, USA) 50 ul2 mgmlE 2 wellol] 3
7VE, 37°C, 5% CO; th71selld 4410 o) ufeksl
At 96-well plateS- 450 xgoll 4] 527+ Y4 Hel
& ¥, vlcholl glE formazan o) A= R ¢k
EE oA AEgE AAch 150 ulg]
DMSO(dimethyl sulfoxide, Sigma, USAYS Z} well
ulc} Arlel F1e7)ol)A] formazan 7 o] &3
= wl7bA] At ¥, multiwell ELISA spectro-
photometerS 0] &346] 540 nme] FAolA BF
% AT YaFTEe 2T daEFTE
3 v|Zste] YEES TS

4yTel BT $48-
RS
HETe BT F5E-

71E &8

% AEE

* 100

5} Floweytometry )

Fang-(21)9] Well mizl MEE +83 ¥, 70%
olebg2 A7, PBSE AMAE o}, 37°C
of}4] 30%7F RNaseZ Hel3lglet. ok 50 ug/ml
2] propidium iodide(Sigma, USA)E <d 8%}t fluo-
rescence-activated cell analyzer(Becton Dickson)-&

Agtte HEFINE SN,
6) DNA fragmentation analysis

7} M|EZof| cisplatin o 48417t ¥ A|EE F
#ajo] PBSE MH3%E o} 200 ul2] lysis solu-
tion(S M guanidium, 0.1 M 2-mercaptoethanol)ol] £
3 A]F13 100 ul2] 7.5 M ammonium acetate, 600
ul?] 100% ollebEe AH7hsldd. AFHdiA 2

2 4°Cell A 14000 rpme & 30
7t 4A8esled DNAE AR 75% ol
b2 AAE o2 DNA 2359 Tris-EDTA buf-
fer(10 mM Tris, 1 mM EDTA, pH 8.0)el) $3)2)1A
2% agarose gelol] 7| F % o}2- ethidium bro-
mideZ JW3lHcl k4 =B 2447 7Y
A wiA) el A okt Jurkat HEFZ 3l

7) Telomerase assay(TRAP assay)

A¥E7H $2%F BradfordBio-rad)fel] oJsf w4
AFs Al ohg 2h5(22)2] Widell 2)3 TRAP
assay 2 A]gfs}sdcl. TRAP reaction2 7iall 20 ul,
TRAP HF-S-8oll, 50 uM deoxynucleoside triphos-
phate, 0.1 mg/ml BSA, 1 ug T4 Gene 32 protein,
0.1 pg TS oligomucleotide(5’-AATCCGTCGAGCA-
GAGTT-30E % 50 pl2 A3t A
Aol 2027 WA ¥, ¥EEEAS 94°Col
A 3R Ao EH telomerased W ¥ A 34
7 v}g, CX primer(5*-CCCTTACCCTTACCCTTA
CCCTAA-3) 0.1 ug, 0-°P dCTP 10 uCiful, dNTPs
30 pM, MgCl; 50 mM3} Taq polymerase 2.5 unitE
Arbabget. o] AEE 94°CollA] 0%, 50°CeHA)
302, 72°Coll A 90&7F HH-23lE cycle-g 303 HF
FARed, &3 PCR AHEE 12%2] non-
denaturing polyacrylamide geloll4] EelA171% X-ray
filmol] ZFagraig e}, - 70°Cel| 4] 31524} exposure3E
AHH 6 bpe] Avh] Eofol IAET I W
Z7} RNAse A X2 glolA™ Aoz A4
Ark 2T 293 MEF HAA 6 pg2
of Ao} WA= OD.ZtE arbitrary 100 THY 2
Hetx, ol & 71Eo2 7t A 6 pgoz FHY
telomerase activity®] band intensityZ-  computer-
assisted image analyzerZ o]-&-8}od(Bio-Profil, Vilber
Lourmat Biotechnology, France) =X $}8t o}, =

ke v 2skgict

8) Telomere length assay using Southern blot-
ting

Genomic DNAE HinfT ASFHEA 10 wmite. 2
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37°Celf A 124171 HEZAIT] ¥ 65°Coll A 2087
7hgdstel ERARAT o2, 5 pgd] DNAE 0.8%
agarose geloll4l 7| F X7} Geld 10X SSC
oll4] Hybond-N* membrane(Amersham, UK)o.2
transfer A]Z1 ¥, ApeldzAZ 1P X el Hy-
bridization-S 93l ECL kit(Amersham, UK)& A} &
#1dcl. $-4 telomerase specific probe(TTAGGG),
off DNA labeling 243} glutaraldehydeE £ 431
¥ 3TCollA 1087 HESAIT o A5l 2
sl 108 olulo} A4f3153c};. ECL hybridization
498 0.5M NaCl, 5%(w/v) blocking reagent7} 3§
%l hybridization&9Y 2. 2 42°Coll4] 1A} prehy-
bridizationA] 71 ¥ $£8]% probeE 78l 42°C
ofl 4 wkA] wh5-AlZic}h ¥k-go] Y membraned
A& st signal-Z- Hyperfilm-ECL{Amersham, UK)
of] 7433 & Z+zh o) lane? densitometer £ scans}
o telomere length® Z431glc) 2614 21 kbp7}
2 1 kbp 22 F ¥ Z7o) dds} signal
< olle] FHez Fahalch2d).

L=33(ODi X Li)y 22ODi

(L: TRFs length, ODi:integrated signal in interval i,
Li: TRFs length at the midpoint of interval i)

9) Statistical analysis

5 £7+e| H)iZE paired student t-testZ A|¥PsL
fev, pghe] 0.05 olstql A% F-2AshAl H 7t
et

-1 )
1) p53 CHiEA

ELISA 0.8 7} MEF|4 ps3 442 wixm
gt wh, YCC-3v 2P EF= YCC3 BHES
ot xoj7} glxlck. HbH, YCC-3C; A|EFE dj&
gl BEAZEFo|| vlsh ps3 GAle] 3u F7tHo] 9]
$1=HFig. 1).
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Fig. 1. Comparison of p53 expression by ELISA assay.

YCC-3 YCC-3v

2) SEtH g4 2A

Z} M| ESN A S-fluorouracil, adriamycin, mitomy-
cin®] A7ba] kAol Fol Sekodl nlellsls 4
Ao) 2|7} BAE 9oLk, YOC-3veh YOC-3C; Al
FZboll A ZHrA 2] Aol gich. Vinca alka-
loid A]%-¢) vincristine, vinblastineol|& 4|7} A
EF B AM3AE veblglen, etoposides] 7
< Aol Fo] 7H5 FEY 1 ug/mlollA] YCC-3G
MFES2} oAl ZeAdoe] YOC-3v A EFe)] ulz
Z7H(83% versus 50%; p=0.001)¢ & #&alstgch
gt YCC-3C; A EFA cisplating®] 1A Fof
7b5 52 0.5 ug/mlell Al YOC-3v A X320 )2l
Al e Frbvl WA AEE7% versus
83%; p=0.01), carboplatinel] &t ZrAde] S7H=
TEg + gsickFig. 2).

3) MEaetyy AH

AEZR HAS-L YCC-3C; M| EFoll A YCC-3v
th HEF| uvldh 74y}l Cisplating 0.5
ug/mle] FE 2 FolAld| YCC-3v A EFE 33%
2] Aol 4% wbdE, YCC-3C AZFE
51%7F Z+Asigdeh b YCOC-3 RAEEE cis-
platin. Fo] Foll= FHI#HAHo] A=A gkght
(Fig. 3).
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Fig. 2. Comparison of drug sensitivity in three cell lines
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Table 1. Comparison of cell cycle between YCC-3v and YCC-3C; with cisplatin treatment

YCC-3v YCC-3C;
Cell cycle YCC-3
before DDP after DDP before DDP after DDP
GO/G1 60% 54% 0% 51% 17%
S 40% 46% 100% 46% B3%
G2M 0% 0% 0% 3% 0%
400 7 no treatment cisplatin treatment zpo7t glslchFig. 4). Al AlFEFALo]e]] cisplatin
3501 l N %7 TRFs lengtholli= Zel7l glgled, cis-
03007 platin $od ¥l M HESF TFollA TRFs length
m | -
_2250 7} &7 cHFig. 4).
32001
Pl d
5 150 o o}
S 100
50 1
0 p53 A=Y EodHe| = HY, gt fgt

YCC~3 YCC-3WCC-3C,YCC-3 YCC-3WCC-3C,

Fig. 3. Comparison of tumorigenicity and cisplatin sensiti-
vity

4) Cisplatin BO{% MZFT| H3

YCC-3, YCC-3v, YCC-3C; A|E el A cisplatin
Eol# GO/G1 phasey= 2z} 60%, 54%, 51%.2
o], S-phase’= Z+Z} 40%, 46%, 47%E H|EF Ao
ol xol7} ¢gdr}t. ubA cisplatin Fod3E YCC-3v
A EF L S-phase7} 100% 2 F715151 GO/G1 phase
= A£AE vhH, YCC-3C: M XF < GU/GL phase
7} 17%, S-phase 83%7} &= 9l c)(Table 1).

5) Cisplatin J0{H, 29| telomerase activity@}
TRFs lengthQ| &

Cisplatin Foi& YCC-3, YCC-3v, YCC-3C; #|
FEZ9) telomerase activityy A8 Zpo]7} glglch.
Cisplatin 5% YCC-3 A|EFe| A= Fof AHell
H]3)] telomerase activityZ} F7}% Wb, YCC-3v
AEF8 YCC3C; AEFolA= Fo] A Fo

5 o8 7Y FYlA BEET, B3] ARl
A dupA Ao § 91%ke] Ay 44l 9l
o] AMASHUKT). B ps3 FHAe] AEEF
71%5< p53 Azl Edwlelrt B4 EFHF Al
EFol] A p53 FAAE FAEYA GAE
o] AHYA o AR Favt FEde| H
#slo] AEZFA 2AFe] U2l HHACEG).
Y F 9 Whgel Al Ee] Edo] ps3 §FHAE
HAEG Al Heol7t Frhge] whAEo] ps3
A} gduio]7t tAIESY Aols} TAFL gl-Go)
AP o2 AAEUH9). Az} T2 AL ES
ol retrovitusE o]-Bato] A ps3 FAAE A
Z=dAlel] p53 FF A Edulolrt WY MES
AL AEF AR Al $EFL in
vitro @ in vivo dtol|4] ¥Q1%F vk} 3lch(12).
E3 p53 AR EQdelrl Yo ¢he) Heleof #
288 AgirkA YETH 4L Jehdls YCC3
A Xl A4 psS3 FAAE FAEJYYE o3, A

Z7ell e kg WAl ¢E clonel YCC-3C,
A EFol|A] Aolell WAZE LA Ao HHt
7t frE¥E Edssch19).

et MEFAA ps3 FH AL EdiolE A
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Fig. 4. Comparison of telomerase activity and TRFs length before and after DDP treatment. A) comparison of band
density of telomerase, B) gel analysis of telomerase activity, C) comparison of TRFs length

4% A Fe X AHLE FEHP o, o) 3
F SASk AEF Ade] RE A XedlA kA
Ae a3t ol P42 dEZulelnlaE
o] &4 FA7 PAER]Eo] Yol H4 p53 §4
27t BAEYEA k2 MESL ALeA YA
t A4 ps3 #A77 AR el ® AlE)
AH7\ o2 p53 AR BeIsiA] G AE
7t A7) L2 743Y ¢ vtk ) ¥k
9 Bt QAR FHAL AgE gl ¥4 &
< AlAellA A4 ps3 fAATE FAES]SHAE
AEAYEE F58HA] Xk §312 229 =)

oFgo] Hh wtetA B QroXe 21y Ae
oA ofa| T HEE zAYte =y Hay
Algele {312 exie] S Ry 5+ e
g zAS%ct

Az g2 A Y ps3 #3HA YAEYR
Fol|= MFEEE stable clonegl YCC-3C; AH|EF
£ A9sle] o] AlEFUeilA p53 ghuje] P g
< #HUstr) A ps3 ghllell o3t SEE &)
£ A43lo] ELISA 7AE Alsdzlgdc). o A
YCC-3 BAHEFS), YCC-3v b2 AEFHo}
YCC-3C; A EFo|A] & ps3 chue] o] 3uj
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ZF7 sle] Fsie], YARAR Y p53 KAA
7} YCC-3C; AlZFollA] Wa=]a 9122 ¥lst
et

Sletol] kA el kA= 5-fluorouracil, adriamy-
cin, mitomycin-C, cisplatin, etoposide, methotrexate
Bol glow, #AHNEE F7HA717] sl ohAl W
£ oFZe4o] A#W=e| S-flucrouracil +adriamycin
+mitomycin-C(FAM)(24), 5-fluorouracil + etoposide
+cisplatin(FEPX25), etoposide +adriamycin + cisplatin
(EAP)(26) 2.2 30~60% Fafgo] FE=ich 2
A} olA = FalE veb e Aol heteroge-
nous 3ho] Hrl APH FAME FEH T A B
AiE ABSAY BAES SIS AEE
obAl] &2 xgwwe Ade] Wasliel slzch
dutE o 2 A E7} DNA €48 $5h= A E
od =%d AS AEE Z4 p53 g F7H4
A Gl ££& G2 checkpoint®] =H-E F7IAIZRS
24 DNA 4] FEHe AL WAz AX
£ BEuack13,14). g, A4 p53 ghue] A4
B2 g 79 DNA7E S48 2 FXE Gl,
G2 checkpoint =4 o] o]Fo] A A ¢ko} #ebAL}
71ek ZE#&ell ¢13F DNA $£4-8 B s A
EF7)e ASEI 2 A3 DNA 42 555
ol AE7} AL B} webad B4k ps3 #
AAE olgsted AH AE AEE FEIAY
(27,28) &<+A(29,30) & WA RGNS ZrA
£ F7FA71E ATt AlgEe] fet E el
A Siskelld 7 ghe] AREE FAlIEE B
4 pS3 FAATE FAER YCC-3C, AEoff
Feisle] YCC-3v A|EF9} vldsled oA
Aol wiE =Asqc 2 B3 S-fluorouracil,
adriamycin, mitomycin-Coil= Fol &3] H]eis}
o] H|EZ4lo] JA= gl 2} YCC-3C38 YCC-3v
H|EZALoloil o}zl glgdck. Wb etoposidest
cisplating ¥k 7§ YCC-3C; A EFol4]
YCC-3v A|XEFol vl oA Zhpide] Fobslsd
ok Ze|3t AL o|FF FYY vinca alkaloid A
E-¢| vincristine, vinblastine®} platinum #]¢} carbo-
platin ZHrA ol Zlel7l i, cross-sensitivity &=

dhelA) o2& Hl¥ Uik YCC-3C A
FZ9)] cisplatinel] t|¥k A5 soft agaroi| A F
A oda FEF w2l v}, cisplatinel] 2]3F
A4 A4 ADE YOC3C AEFA4] Frt
-2 it + gt oS Ay AYE X
g5t Qo] ps3 #AATE B4 A S+ FAM
o¥ P}l FEP &2 EAP &%e] R} a3z
% gl ps3 $3A 9w FEP 32 EAP &
Wt # iAol Bo AR sheAd S A=
2 3 J4Ee Fel "at sl

p53 A aloll 218t cisplatin ZrrAd Q] E7t 7]
g 2487 98 AEFAHE 58 522
o3& E%(0.5 ng/mhol] YOC-3C; A|ETFE 48
A ZH2 doubling time) xEA}7] ¥ HEFAS W
3}, telomerase2} TRFs length®] W3l 5] DNA frag-
mentation?] WA o] & YCC-3v MEF9} vl
stge}l. YCC-3v A EF2] 72 cisplatin Fof 3
GO/G1 phase 7¥48}at S-phase7} F2 %] F713)
A}, o] YCC-3v A|EZoll= B GO/GI check
-point7} glowd A S-phase transitiono] Z+As147)
o g fekg) ghal YCC-3C, A EF2] 79
= cisplatin Fo A28 MEF7] = YCC-3v Al XS
8} T3}, cisplatin 5o 3ol GO/G! phase7}
17% EAFE #elsled FAFEYA F4 ps3 &
A4 GO/Gl check-point7} 2838 JEY
glgicl. e} GO/Gl check-pointoll 4]  arrest¥-
apoptosis7} A 3E 2)m]dly sub-Gl peak=
A%+ glglen, G2 check-point®] ZHgel 2%
G2/M peak™ FAE =] ¢fol, cisplatin Foief w}
£ apoptosis®] FEF #1¥ F gl o] & &
A5ty flste] FUsA FAl7t Foid Aelol A
DNA fragmentation ¥b4§ o] 55 =A% »}, =
9l Jurkat 4] EFol|4 DNA ladder?} #H3=
¥ cisplatin §-of HFe] YCC-3v, YCC-3C; Al
EZ R 5o)|4] DNA fragmentationg 38 4= 8l
9l ck{data not shown), ©)Z|&+ A= A4 p53 §
AR PAEY cisplatin Fodoll wHE HEF4
A A E Aol A apoptosis7h FE 717 0] obdE &
A% 4 YAt ol HE 2F Al FolE A7
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A EF7)8] #H3 U nocodazole Folel] 2%t sin-
gle cyclei2] wi#l z2e]l3 BrDU < Yol 23 du-
al staing APgozH #FN¥ + YA

4 A3 AZFe) HPV-16 E6S WA 7
+ p53 FAZ FY 7)Fe] 2A4EHA immor-
talityE A5 c}(32). o] 7S telomerase activa-
tone] 7H5Alo] AAS W AA p53 A B
H o7t ¢l non-immortalized 4] 2} immortalized
MEZ v 2 A) el non-immortalized ) FEollA+ &
A 3% telomerase activity7} k] =] oke wb,
immortalized A]3Eol A+ telomerase?} A E ¢l
(33). B ol tej] AHE-3F YCC-3 X5+ telomerase
activity} 2HElEly=  immortalized AMEFolEZ,
YCC-3ve} YCC-3C; Aol A cisplatin o A
2] telomerase activity®?} TRFs lengthe] @32
ZAE vl telomerase activityt FA|EF 2T
A oA Ko HFo Zel7t gleich wbd, TRFs
lengtht ¥ AEF E5ollA cisplatin Fol o
E7tetgnt. £ AT 9A FoF 48417k
telomerase activity$} TRFs lengthd Z=Aslod, o}
u] EA}E telomerase activityZ} ZHislE #4F
2 AaslA] E3ll o), TREs lengthz} w3k
cisplatin fFofoll 23t AELEA ] 23l 7]E &
AL telomerasert ZHS3e] telomere2] o)l
HIE FEFo s kot akebA cisplatine]
&k ekA] Aol 2715 telomerase activity 9]
ol Z1R0Y AL Tk A7E 9l

| =

ps3 ] Bailolsh WA SIQHAEES)
A p53 FAAE AT E MEALRG
HEZ710l H37) Gl clonedll 4] etoposide?] cis-
platino] th3k kAl ZHpAde) Frlwidicl o) 7}
£ FA3HU MTEAY F7ks ¥4 GO/Gl
check-point®] Aol 3-& sl o} apo-
ptosis § =1} telomerase inactivationd+= 4F3k4}-&
A Fatdch ek ps3 FAA 2 fgAle
stoposide®} cisplatin ¥ -8 2. *H-8 A)PsAL), FA

ps3 fAA7E LHEE ALNME etoposides)
cisplatin ¥-§-2H& AlsYe] ¥ AFAHY 7}
Aol AAA vl FF 914G Aol A HFol
sl Azglet
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