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Enhanced effect of adenovirus-mediated p53 gene on thermosensitivity of human gastric carcinoma cells
ZHANG Shanwen , XIAO Shaowen, LU Yowyong. Department of Radiotherapy, The School of Oncology, Beijing Uni-
versity, Beijing 100036, China

[ Abstract] Objective To evaluate the enhanced effect of adenovirus-mediated p53 gene on thermosensitivity
of human gastric carcinoma cell lines. Methods Recombinant adenovirus expressing wild-type p53 gene ( Adp 53)
was transfected into four human gastric carcinoma cell lines with different p53 genetic status. P53 protein expression
was detected by immuno- histochemistry assay and the Western blot assay. Cell survival and apoptosis of the cells was
assessed using a clonogenic and TUNEL assay, respectively. W and M cells which had been infected with Adp53
were heated at 42°C for 2h or 43°C for 0.5h. Then 24h later cell cycle distribution and apoptotic rate were deter-
mined by flow cytometry. Nude mice xenograft models of W and M cell were intratumorally injected with Adp53, 48h
later, and after the heating at 43°C for 0. 5h, relative volume growth curve of the tumor was depicted to evaluate the
tumor regression. Results Inducing of G2/M arrest and apoptosis and inhibition of tumor cell proliferation were ob-
served after the infection of Adp33 at high MOI (100 MOI) which gave rise to high Adp53 transfer rate, and effi-
ciently p53 protein expression was demonstrated in four human gastric carcinoma cell lines in this study. The thermo
- enhancement ratio of Adp53 at two heating schedules described above was 1.6 ~3.3 for W cell and 1.8 ~2.1 for M
cell in vitro. Thermo-enhancement ratio of Adp53 at 43°C for 0. 5h was 1.7 for W cell planting tumor and 1.6 for M
cell planting tumor in vivo. Conclusion This study demonstrated that AdpS53 transfer increases the cellular thermo-
sensitivity of human gastric carcinoma in vitro and in vivo independent of its intrisic pS3 status, and supported that
combination of p53 gene therapy with hyperthermia may enhance the adenovirus-mediated p53 gene on thermosensitiv-
ity of gastric cells.

[ Key words] Gastric carcinoma; Hyperthermia; Adenovirus-mediated p33 gene

P A2 9 DNA 45307 5 200 40 i R 30T REL A, 51

KL DR N i A M A B A

SRR ESET S, BT T (apoptosis ) . 1EH# IIHERY
Hp AT p53 AR B4 4 ) ST BEL A A0 3 T e A
F, 0 p53 FEN AR Sl 2k L IX AN RE , IX 2 7 2R iR
AU AR 0 B SRR 2 — 2 S B R
p53 3E[H (adenovirus - mediated p53 gene, Adp53) %%

HATH . B R A RFEFEIE 4 58 BhUEN( No. 39670234)
YRR 5007 :100036  FLTT K221 PRIPIR 2 Bt B G FF R

YL, AT LA S b B bR 40 i P AR S G pS3 3
DAL, el iy 200 it PGB B B v L A Dl o Y
TR AR AR B RN R 2 Rk, B BA
PUR RS . Sy alidh, vl 4RAR i B2, vl FH 11l PR A g 6
I e VAR, IR YL R JE R 4N 36 kb, AT i
NEERBIMIRIE 5 B AL TR A, Hh s 75 5% 20 A IR
%%uwmﬂﬁﬁ%@iﬂﬁrﬁ/}/\ﬁ}:ﬁlfﬁ B
BRI 24T Adp5s3 B IR YL IR 40 i, SRR p53
FEDRAE AN A% PN R B 23R, IR AR A R B G2/ 1



- 490 - rhAR B S A 5 R A 2 2002 4E 8 145 24 %45 8 ] Chin J Phys Med Rehabil, August 2002, Vol. 24, No.8

BELYE AN T K 2 388 5 A R R %) AdpS3 iz
FH T T g 1 R 8 8 A e g8 6 TR 94 7 B8 S g7
Adp53 AR RO ALY B9 L, 7 AT LR A
I7ROTTR, BT WARE A ) AHIE ST A H SR A
PTG R B AdpS3 Jek e 1 98 4 i, WEZE AR p53
FHE [N 5 90 A M P %) 2 38 9100 S ek 98 44 e 34 5 DA R
e e 9 40 P BBURRE B A FHATBIL R, Sk pS3 & 5 4
745 A B RIA T PR SE B K

g SEpaE

— MR SRR

R A M« R PR SR TR A R 3 g A, B
SRR pS3 FEA) BGC823 4 (B W) (&R
AT p53 FEA ) BGC823 M (MEE y M) | 7% 25 4 it
HiB p53 KEH B JC A9 BGC823 4HMI (WSS Neo) ;
p53 AF S A E AN B 41 i BGC823 4l il (KBS E
823) , iX 4 FRIE] P53 RILAY AN B A0 R N T AR

293 4 . AR AN 5 A BRR EE R E1 R
VB B B2 38 () b1 4

B A0 RN 293 4 AT i AR e b 43 A 1 2 5
Wit DL EAi AR Ll & 10% a4 g Ak
A DMEM B3 505

= RN EER YRS A I

BN EE pS3 JEA F Ll B R R 2 e B e
TR A . AdpS3 MEFAERY pS3 LR Rk H AR AN
E1 LB 5 R BE I E AL A, Horp pS3 JERI 3%
SRERAR B MR R (CMV) B 30+ BF 2R Y p53 JE A
(cDNA) 1 SV40 2 FRBRTAF 5 L, I #5705
HEAKEH (CFP) . 78506 B B T A nl WLk 6 i)
AdpS3 — GFP [PH & 40 g ©7 , ¥ 293 40 Ma £ Fh &
250 em’ B REEFE M, FFAl A= K & 90% 1L AR ZES
g, LA 20 Z0CHE EE ( multiplicity of infection, MOI) A% 7%
RGN 24 ~48 h 5, REAIAE H B AR BN ( Cyto-
pathic effect, CPE) M AHE I | WO 40 g, 8505, PBS H
A, T - 196°C H1 37°C 1] 5z &2 il 3 R, B0,
ERRAR S F BCE S 15 000 t/min 250015 min, FF2
Cscl %M B Okt — A i s 25 dad s
TR S8 I 5 5 B (4 (B2 A plaque -forming units,
pfu/ml, BIZs BEE BB/ 2 T1) 597

= Y IR R AR R

43I 0,50 100 150 F1 200 MOI (% Adp53 (4
GFP JHGIHER ) J 4 Ff B 9 B2 20 0, B i 4% 2
AL, 2 h JG W2 EE W, 450 3 ml K5 IR gk e 1%
J%,24 ~48 h JETEDEE BB T8 GFP ik FHERY
YHAEL, R AR 0] WL R IE B0 T PN B S A i, 3

AR R (B GFP 35 FHM: A0 40 i 85 5 s 4 i 55 i e
) O LA R R A YA ]

DU g AR A pS3 # ik )

BRI LA 5 x 107 /RN T 75 em® MY RE TR
H112 h J5 A MOI N 100 5 AdpS3 J8% 4L B2 40 fifg,
Oh12h24h48h3d4d.>5d.6d551HEMkgmH,
BLDUR A, LA 100% ¥ C BRI A2 38 1 e 28 21 Ak A DU
Adp53 /S0 pS3 FEREAIIE R AL . T AU
FPTA p53 HE I PATEEDTIA D, — 1 (DA F]) o

i Western blot 340 p53 2 e

FEH Adp53 (100 MOI) &4 2 d J5 iy 4 Fh S 4
JHL ) SR 1 R AE K B Y AR e AdpS3 1Y 4 R A
MR B E, FH BCA AT E A &N 2, H7s ~
100 e FI7E 10% (AR5 %0) SDS-PAGE i - HLIK,
SRIGHEIR , 42, R ] DAB 743 {4, 54T Western blot
ARG, Pk BB p53 B HATIEDUA D, -1,

7S AN LAFE 3

4 PP E AL 10° 53 HeA T EAR 60 em 1Y
KR 6 h J5 23 50 A 100 MOI (1) Adp53, ifij % 1
ZHEL 107 4/ L, AS I AdpS3 ., 4L 14 d, Giemsa
Yeta, DLSERE I BB AR T R, LA BRAL 0 FE R IE A%
FREIR, RIEAK AIEAETE 3 = I Adps3 J5 1
TR R AN E x & #% TFRMA AdpS3 (100
MOT) & 4 FhANM A4 R

£ R I A A0 1k BR AGI J8 T % N ( TUNEL 43
r) ¥

W AE Adp53 JERYLSS 2 d FIREALFRAY 4 F S 9 40
LA B TR A, 4% 2 R [EE 3 T 37K iy
i ik Ji A5 A6z 0 240 6L 97 1 (4% ] Boehringer -Mannheim
NCIDIN

N T AN A ST 40 A L3 A AR T L 451

4 PR 28 AdpS3 SR UL S 48 h, B4l S
24 h, o Adp53 JEYLJ5 48 h INIRJE 24 h WER4ANAE, 17
WAL (FACS240 D) I 22 4 s DNA 2t
IR 2 A B R 01 0 A B L, AE GO/ G i HE B
RIS A5 K 41 %) Sub -G1 W9k 1 52 0 45 S 1 £k
DNA A iy 08 - 40 i

Ju i sce -

W ZNAE AT M 4, 502 55 3% T8 0, B Al in iR
ZHEY AdpS3 YL 48 h LA, 37 B G B R R
IS S E TR IR K A (JULABO LGMBH #!) 4%
IRIRZE M £0.039C,42°C 2 h 843°C 0.5 h IR )&
DUBT B IR AL AR S AL ARSI T R S 06 B P 400 i 2
L, AR S 3 WK

WA ARLRT M40 B B AR TR B R
R IR AR 5 ~ 10 mm I BRS04 A T



rhAR Y B S A 5 R 24 2002 4E 8 45 24 3545 8 ] Chin J Phys Med Rehabil, August 2002, Vol. 24, No.8 -+ 491 -

5 B NIRRT 43°C 0.5 h, Flifbs B R&E
BUBARPAEAE, AR el (HAE 1+ HIE2)/
207 SRR MR AR EL, AWLEE R BN R AR A, LU AR
H BARFR 1, DL AR B I %) A% K BPAE X A
T AARER B X I T W08 R B A X A Bk e 4
Sy P A ] ph £ VR S B A ol 40 A AR R 4
HOEESIR 2 W, 3 Fkss N ey 2 = (ks
12 A% R AR R — 3RO 2 AR X AR + (3 R4 AR
SHAR) . AdpS3 IFIERLLL = AdpS3 454 I A4
Jo R/ AL TR AR R

# X

— e % R 2 5 T A B 1 A

25293 4B R E AT pS3 R, £ CsCl %
JEE Aol P R 0 i, PR S B S I  sE H EM 3..0
x 10" pfu/ml , BESZEAF F

T BRI EE T 5 R A A A G 3 5 e R i MO
I EBS

B i 20 M X s 7 LR RRURR , - Bt B A K
ML . SRR 50 MOI I, 4 FhE 2
Jitl GFP PH: R IHE 40% 2247 5 49 7 & 8 100 MOI
I JER e H4 3K (80 ~ 90) % . M A S 5 i 3 1 LA
100 MO W A%,

= A BN AN pS3 K TE g A0
W eIk

100 MOI 5|4 Adp53 & YL 4 FhH M5 12 h,
p33 HATERZ N ik ,36 h S5RPHITER L 48 h F£ik
Tk, BI55 5 K E A 55 PH Ik, 26 6 KLU A
AdpS3 BYXTREAL , AL IR Ve AR IR YL 48 h J5 45 &
IR, AN AdpS3 B Neo 1 823 X R4 41 fifd K UL pS3
FEIA T W T M X A 2H 20 A D0 5L 55 PH e 3k

Western Blot 455 .7~ , 4 Fh 8 4 40 fd i 100 MOI
) Adp53 J& ,7E 53 KD i B [ 38 — 278 Wi (1) 42 58
WA Adp53 BYXT FBZH 823 Fil Neo 40 7 [F] — {3 B
ToARacHy , Mkt 4] W40 AT M40 i #E 53 KD 4b
AR — 22580 .

VY AdpS3 X 4 Ff B Je 20 i A= 4 A4 2 i)

JIA Adp53 (100 MOI) & ,4 Fh S 98 40 A9 52 B B

BRSO WA 45% M 41 37% | Neo 41 fifd
41% 823 AN 43% , I %T HALH 4 F B g 40 A0 va B %
AR WAL 72% M 40 84% Neo 41 79% 823
A 80% , A AdpS3 X 4 F S Ja 40 A AR K 0 R 43
Ak W Al 37% M 4Bl 56% | Neo 4fiffd 48% 823
YA 46% , LIXT M A0 A= K30 Ve 52

A A AT 45 R R, A AdpS3 (100 MOI)
Ja Wiz 4 R, G2 W Am M 2 S W am kb, 5
IR LB, 22 A AR (P <0.01) , 1 G1 Y]
AL AR,

. Adp53 FERI A5 4 Fh S 4 T

LA 100 MOI i Adp53 4% 4 Fi B s 40 48 h )5,
T AN BT 45 3 B, 5% Al i, W 4R IR T
FREIIEINAT 1 A%, M 40RO 488 0 2. 6 £%, i
Neo 823 ZHAfIH 13- Y38 s 20530 1.6 4% 2.1
f%, TUNEL Z55% 87, A AdpS3 J&, /i S 4 Fi
A O T, (R T AN — A, Hh W4 2
20% ,M 4Hfifl Neo 40/ 823 4HMIZ) 25% ~30% , Lk M
LA e

7N Adp33 45 ARG 24 h 4 I A

T W UM UL (3R 1), 525 FR AL b, Al
Adp53 fEHHEE G2/M 1917 b BHL ¥, 94 T2 34 2. 3
%5 s BAGE 42°C 2 h B 43°C 0.5 h JITHEZH Y45 40 it 3
WA RAEW B, T3R5I 1.5 £%55 4. 5 £
Adp53 454 42°C 2 h B 43°C 0.5 h N, &k G2/M
SO B S BELAY  OR TSR e n 7. 2 A5 B 7.7 AL
LI TAE SO, AdpS3 X 42°C 2 h PRI RE L
3.3, 10X 43C 0.5 h B9BERLEE A 1.6, X M 4 fE
HVL(FE 2), 45 R W 40 ML 5 —FE, Adp53 X
42°C 2 h BYBERLEE R 2.1, X 43°C 0.5 h A3 RLEE
1.8, W 4t AlAR Ak AR X A R 2R (/1 1) B . sl
43°C 0.5 h HniE B gl Adp53 #B A g A= 1K Az 34
il R 25 9 4 15. 8% F121.8% 11 Adp53 45
G 43°C 0.5 h i sag Ay 40 i SR S b 4 o R
27.2% ,Adp53 I LR 1.7, M 4H A o A e 2
AR 2R (FE 2) BoRg5 RS W 4l AL, Halin
i B4l AdpS3 Fll AdpS3 454 B, Mg 0 i 2 45 )
H24.2% 31.0% F137.8% ,Adp53 RIPIERLIL N 1.6,

R1 AdpS3 AR W AN ESIATET-AER (7 +5)

% Gl S G2/M Sub- G1 PRI
pOpic 38.7 £6.2 39.3+7.3 22.0+1.6 2.6+1.7 -
Adp53 38.5+2.4 26.8£2.7 34.7+1.0 8.5+0.7 -
42°C 2 h 36.8 5.0 37.8+3.9 25.3+6.0 6.5+4.8 -
43°C 0.5 h 42.0+7.1 34.0£4.7 24.0x4.3 14.2 £12.2 -
Adp53 +42°C 2 h 44.8 +5.1 21.8 £6.7 34.0+2.9 21.4+9.8 3.3
Adp53 +43°C 0.5 h 35.8+2.1 40.5+7.6 23.8+7.1 22.5£12.2 1.6

T " PUBRLH = (Adp53 +429C 2 h FT-%) /42°C 2 h T %



. 492 -

TR P BE 2 5 B 2R 2002 4F 8 45 24 #4558 W Chin J Phys Med Rehabil, August 2002, Vol. 24, No. 8

FR2  Adp53 Z5E NS M AN AR TR (& £ 5)

% Gl S G2/M Sub-G1 P

papiie 45.8+1.5 34.8 0.5 20.0 £0.8 2.2+1.5 -

Adp53 41.3 2.4 33.5+6.2 25.8+7.8 8.2+5.2 -

42°C 2 h 41.3 5.0 36.5+12.2 22.0+5.9 4.7+1.5 -

43°C 0.5 h 43.8 +3.9 38.5+4.7 17.5 5.1 7.5+12.2 -

Adp53 +42°C 2 h 42.5+10.8 32.0+3.3 25.3+13.4 9.8+2.4 2.1

Adp53 +43°C 0.5 h 41.5+2.5 36.3+9.9 22.5+12.5 13.3 0.5 1.8
RS TIRYT AOIT A, 3 5 ABFZE R ps3 ok
AN S S pS3 BN IRIIA YT B g
ABIFGE S5 HAE 5 . Te e H A0 i 15 5% e L i 2 4 i Fb A

- —— xtRH JibgRa >R FEVRE PR 8 5 EB S R T AdpS3 X B U 4 i

i —— 4305 PSS AER, M BIT IR IRES & pS3 & HARYT#Efit T

# e

s QEACEL Y
0.5
0 —— Adp53+43C0.5h {5 % j[ Tﬁ}(

0 2 4 6 8 10 1
] (d)
Bl1 Adp53 454 43°C0.5 h W 2 i s 40 ol oy 2

—o— XH4
—4— 43C0.5h

—— Adp53

pabres]

) ) ) ) —m— Adp53+437C0.5h
0 2 4 6 8 10 12

B (d) ‘
B2 Adp53 454 43°C0.5 h M 4 by itk

@

Reiser” 38 P9 4004 AdpS3 &, p53 & FTE
AfIRE N Zeik, FFEELL p21 BRI Bax HEPR 2Rk, FfE:
L CDI5 ((Apo -1/Fas) 3 K 35 i, X 4 36 2
Adp53 B YLfd 40 M R 4 G2/M S BELAE R S 08 T A0
PR g A R BRI, 20 7 R 2 g 14 7
B[ MOT AYEEMTIMIEE I, A< 5256 R FH 100 MO 35 21 41 g
90% Ze A7 i i e 3R R LA pS3 25 AE 40 A Y i A
F3K, RIS HE P40 i R 30 G2/ M 3 BE R S U T
A g AR K, X 5 E R AMRIE—E0 ) sl
DNA 505 BT 2 A2 70 R #60 7= A 44 it F] 1 BH iy
FNF T, 155 DI RE ) BF A7 p53 3 PR B Ak 5 2
RN, pS3 Fe Al it 2k mk A S B O 55 FE IR Tk SE R
N o NZE IR B950 % DL b #R A7 7 pS 348 S M U g 2k

1 SRIMSC, # TR, B 5. BRI ps3 B e A R 2 A A R M 1
YEHI. ARy B 2 5 R A 7%, 2000,2.:94 - 96.

2 Matsumoto H, Takahashi A, Wang X, et al. Transfection of p53 -
knockout mouse fibroblasts with wild- type p53 increases the thermosen-
sitivity and stimulates apoptosis induced by heat stress. Int J Radiat On-
col Phys, 1997,1.:197-203.

3 Qi V, Weinrib L, Ma N, et al. Adenoviral p5S3 gene therapy promotes
heat- induced apoptosis in a nasopharyngeal carcinoma cell line. Int J
Hyperthermia, 2001, 1:38-47.

4 Clayman GL,el- Naggar AK, Lippman SM, et al. Adenovirus- mediated
pS3 gene transfer in patients with advanced recurrent head and neck
squamous cell carcinoma. J Clin Oncol, 1998, 6. 2221 -2232.

5 Swisher SG, Roth JA, Nemunaitis J, et al. Adenovirus- mediated p53
gene transfer in advanced non - small - cell lung cancer. J Natl Cancer
Inst, 1999, 91.763-771.

6 He P, Tang Z, Ye S. The expression and localization of wild- type p53
- GFP fused gene on human high - metastasis hepatocellular carcinoma
cell line. Zhonghua Gan Zang Bing Za Zhi, 2000,2. 105-107.

7 Reiser M, Neumann I, Schmiegel W, et al. Induction of cell prolifera-
tion arrest and apoptosis in hepatoma cells through adenoviral - mediated
transfer of p53 gene. J Hepatol, 2000, 5 771-782.

8 Brand K, Klocke R, Pobetaling A, et al. Induction of apoptosis and
G2/M arrest by infection with replication - deficient adenovirus at high
multiplicity of infection. Gene Ther, 1999, 6. 1054-1063.

9 ERJRAR, IFIPIF, FHAK, A I B AT 22 DR T it 9 20 i v
A SR T R R A R T AR, 1999,2.:83 - 86.

10 Kanegae Y, Makimura M, Saito I. A simple and efficient method for
purification of infectious recombinant adenovirus. Jpn J Med Sci Biol,
1994, 47 157- 166.

(WicHE H 191:2002- 03- 29)
(AR SC o 42 SBIE )



	200208 41.pdf
	200208 42.pdf
	200208 43.pdf
	200208 44.pdf

