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Therapeutic effect of replication-deficient adenovirus carrying pl16 gene on gas-
tric cancer xenografts in nude mice
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[ Abstract ] Objective: To construct a replication-deficient adenovirus carrying pl6 gene and to investigate its anti-
tumor activity on human gastric cancer xenografts in nude mice. Methods: p16 ¢cDNA was amplified by PCR and was in-
serted into the plasmid pSuCMYV, the latter was then used to recombine the replication-deficient adenovirus AACMV-pl6 in
293 cells. Human SGC-7901 gastric cancer xenograft models were established in nude mice and were divided into 3
groups: AdCMV-pl6, Ad-LacZ, and control groups. Mice in AdCMV-pl6 group received intratumoral injections of 2 x
10° pfu/100 1 AdCMV-pl6 ( injected every other day for 5 times ). Mice in control group received the same volume of vi-
rus preserving solution. The tumor volumes were measured at predefined time points. The anti-tumor effect of AACMV-p16
was observed by pl6 immunochemical study and TUNEL detection of cell apoptosis. Results:The replication-deficient ad-
enovirus expressing pl6 gene evidently inhibited the growth of human gastric cancer xenografts in nude mice ( P <0.01 ),
with the inhibition rate being 58.12% ; but Ad-LacZ showed no obvious effect on the growth of xenografts ( P >0.05 ),
only with a inhibition rate of 4.26% . The pathological examination showed that apoptoses were the main changes in AdC-
MV-pl6 group, and pl6 gene was found in the cancer cells. Conclusion: The replication-deficient adenovirus harboring
pl6 gene can recover the expression of pl6 in gastric cancer cells and subsequently inhibit the growth of human gastric
cancer.
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Fig. 1 Endonuclease-digestion identification of
adenovirus vector pSuCMV-pl16
M: Lambda DNA/EcoR | + Hind[ll ;1: pSuCMV-pl6/
EcoR'T +Xba 1( 1199 +4 331 bp );2: pSuCMV-pl6/
Spe 1 +Not 1(1736+3 794 bp)
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Fig. 2 PCR identification of adenovirus AACMYV-pl6
M: Lambda DNA/EcoR I + HindIll ;1: Negative control;
2: pSuCMV-pl6 plasmid as positive control; 3: Clone 1

recombinant adenovirus AACMV-p16;4: Clone 2
recombinant adenovirus AdCMV-p16
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Fig. 3 Anti-tumor efficacy of adenovirus AdCMV-pl6
on SGC-7901 xenografts
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Fig. 4 Pathological changes of SGC-7901 xenografts
after treated with adenovirus AACMV-p16( x200 )

A: There were necroses and apoptoses of cancer cells in
AdCMV-pl6 treated group( H-E ); B: Cancer cells
in AACMV-pl6 treated group were positive by TUNEL
labeling; C: Cancer cells in AACMV-pl6 treated group
were positive for P16 expression by immunohistochemistry;
D: Cancer cells in Ad-LacZ control group were negative for

P16 expression by immunohistochemistry
30 i

B CyclinD1 .CDK4 \Rb Fll p16 Z& Ge 44 Wl (1) K 15t
AN E ) G, —S BRI b EE B R A
PF*), 24 CDK4 5 CyclinD1 254K 82 A Wit
CDK4 # i EA 2 U ms s, BAEH T Rb &
P BRI ST B 7% sk K7 E2F, E2F 161k
C-myc N-myc J0H 0 . — = IR 8 J5i i . DNA R
B EFEAMEA S 00T A AR LR 5, A
AL G, —S &, e E 4N ', P16
FEHAEES CyclinDl &4+ 454 CDK4, R 5 Hb 1 1
CDK4 (3, fff Rb 8 AN R Ab i D45 PR
Ao W, P16 - HA MH 4 s A= i D RE . pl6
RASRAGAENIER ZHMIg h By LUK B, R
ML B, A L5 AR  SEPR B A
PEIXFR B RAL O LU AR R | 0 S 5
KRR AT p16 HMIGIE DL e 4 i R rh Rk, K
TR T AR E R R 2R R ple B



- 78 - v [ R A iR Y e

Vol. 14

Ao SR IR R T R R 2 —

WF5E & B, BFAS AN pl6 Ji IR 30k i 98 40
I G, WIRH A, B A0 5 G, 40 b g5 B
TS WA EL B R R G, 3B AT B
AR ﬁ%%lﬁ#‘ﬁ%ébj&ﬁﬂ%%mﬁé,ﬁéﬂi
B AJE T A R i T T R R . AR G, AR
S A A ¢, SAMMT- A%V R,
pl6 FNFIEH R A 2R G, WIRHW , &5 140
B85 1 [ 9 4 35 PR Sk B A [ R Bt 2 4 A 0
TOAHSEIE R 3k IR DL R R T 15 B Sl R i o
i N < <11} o e ER S T e D ) B e
] ] 45 3L P CyelinD1 3 S5 (0 30 61 L 8 T 300 i) 5 A
bel-2 TR T IH P TR L bax 3K FIH, © 0L
A SCHRARIE S [, FRAS MR pl6 %ﬁ%%‘*
(AR AAE , XU IR 97 AR 223097 1 U v
B A B TS plo %lmﬁ%u,\-ﬁté%
BIRIT B, 254 S R IR T AR

FESEPRNRYT BB B T, B 2 L AT &2 4
PEWRRE g EANM) 12 SRR A B R = L A
5 B2 M B AR BT T A G o A T AT 0
TEM BRSO , B T2 N T SE R 5L A5 Fn 3k (]
WITIBETE T S BT ST LA ER A R 7 ARk 1
W p16 JEH ZERR BRI B AR R TR B I0HIE p16 Sk
RIPT IR 72, S5 FIESE R BEIR YT I 1) B I AT
AR SZ B A, 09 358 58. 12% o XA I
PIHIVE R AETEY T B S-S R R B, L o ] S 4 8 B
o RBRAAASIN A BTG I 968 0 R %) 25 £k L 440 i o7
TR, AR TR 4 I E ORI L g 4 27
B AHFFELABRINHIREN p16 Sk H AL il 14
il 240 R S TP R 35 R A R R A R T SR R R IR
77 A R AR N AT

(& % Wk ]

[1] Chen F, Li Y, Lu Z, et al. Adenovirus-mediated Inkd4a/ARF
gene transfer significantly suppressed the growth of panceratic car-
cinoma cells| J ]. Cancer Biol Ther, 2005, 4( 12 ): 1348-1354.

[2] skers,#h o, EW AR, S5 BAR ps3 pl6 %IH?%ATFD%'J
NBEANE HGC2T A R M S IR T oEL ) ] AL - WiAE -
A7, 2004, 16( 6 ): 344-346.

[3] Hashiguchi Y, Tsuda H, Inoue T, et al. Alteration of cell cycle
regulators correlates with survival in epithelial ovarian cancer pa-
tients [ J ]. Hum Pathol, 2004, 35(2 ): 165-175.

[4] Tsuda H, Hashiguchi Y, Nishimura S, et al. Relationship be-
tween HPV typing and abnormality of G, cell cycle regulators in
cervical neoplasm (71l Gynecol Oncol, 2003, 91( 3 ): 476-485.

[5] Lukas]J, Aagaard L, Strauss M, et al. Oncogenic aberrations of
pl6INK4/CDKN2 and cyclin D1 cooperate to deregulate G, con-

trol [ J ]. Cancer Res, 1995, 55( 21 ): 4818-4823.

[6] Ortega S, Malumbres M, Barbacid M. Cyclin D-dependent kina-
ses, INK4 inhibitors and cancer [ J ]. Biochim Biophys Acta,
2002, 1602( 1 ): 73-87.

[7] Johnson DG, Degregori J. Putting the oncogenic and tumor sup-
pressive activities of E2F into context [ J ]. Curr Mol Med, 2006,
6(7): 731-738.

[ 81 DeGregori J, Johnson DG. Distinct and overlapping roles for E2F
family members in transcription, proliferation and apoptosis [ J .
Curr Mol Med, 2006, 6( 7 ): 739-748.

[9] Giacinti C, Giordano A. RB and cell cycle progression [ J ]. On-
cogene, 2006, 25( 38 ): 5220-5227.

[ 10 ]Su CQ, Ye YK, Wang D, et al. Inactivation of the CDKN2/pl6
gene induced by methylation at 5 <CpG island and its relation to
lung cancer [ J ]. Chin J Cancer Res, 2001, 13(3): 157-161.

[11] Shapiro GI, Park JE, Edwards CD, et al. Multiple mechanisms of
pl6INK4A inactivation in non-small cell lung cancer cell lines
[ J]. Cancer Res, 1995, 55( 24 ): 6200-6209.

[ 12 ] Lee AW, Li JH, Shi W, et al. pl6 gene therapy: A potentially ef-
ficacious modality for nasopharyngeal carcinoma [ J ]. Mol Cancer
Ther, 2003, 2( 10 ): 961-969.

[ 13 ] Li AA, Ng E, Shi W, et al. Potential efficacy of pl6 gene therapy
for EBV-positive nasopharyngeal carcinoma [ J ]. Int J Cancer,

2004, 110( 3 ): 452-458.

[ 14 | Hemmati PG, Normand G, Verdoodt B, et al. Loss of p21 disrupts
pl4 ARF-induced G, cell cycle arrest but augments pl4 ARF-in-
duced apoptosis in human carcinoma cells [Tl Oncogene, 2005,
24(25): 4114-4128.

[ 15 ] Kim O, Park M, Kang H, et al. Differential protein expressions
induced by adenovirus-mediated p16 gene transfer into Balb/c nude
mouse [ J ]. Proteomics, 2003, 3( 12 ): 2412-2419.

[ 16 ] Shapiro GI. Cyclin-dependent kinase pathways as targets for cancer
treatment [ J ]. J Clin Oncol, 2006, 24( 11 ): 1770-1783.

[ 17 ] Ausserlechner MJ, Obexer P, Geley S, et al. G, arrest by
pl6INK4A uncouples growth from cell cycle progression in leuke-
mia cells with deregulated cyclin E and c-Myc expression [ ] 1.
Leukemia, 2005, 19( 6 ): 1051-1057.

[ 18 ] Tamm I, Schumacher A, Karawajew L, et al. Adenovirus-media-
ted gene transfer of P16INK4/CDKN2 into bax-negative colon
cancer cells induces apoptosis and tumor regression in vivol J ].
Cancer Gene Ther, 2002, 9( 8 ): 641-650.

[ 19 ] Kataoka M, Wiehle S, Spitz F, et al. Down-regulation of bcl-2 is
associated with pl6INK4-mediated apoptosis in non-small cell lung
cancer cells [ J ]. Oncogene, 2000, 19( 12): 1589-1595.

[20 ] Simon M, Voss D, Park-Simon TW, et al. Role of pl6 and
pl4ARF in radio- and chemosensitivity of malignant gliomas [ J ].
Oncol Rep, 2006, 16( 1): 127-132.

[ 21 ] He TC, Zhou S, da Costa LT, et al. A simplified system for gener-
ating recombinant adenoviruses [ J ]. Proc Natl Acad Sci USA,
1998, 95(5): 2509-2514.

[WeFsEH] 2006 - 11 -06 [fEEIBH ] 2006 -12-19

[ AxHmE] & St



