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Anti-tumor effect of recombinant replication-defective adenovirus Ad-pS3AIP1
and its related mechanism

JIANG Yun-bo, LU Ying-lin*, JIA Hai-quan, XU Yuan-ji, CHEN Hui-hua, LIU Gang, WANG Yan, DU Zhi-yan( Depart-
ment of Pathobiology, Institute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing 100850, China )

[ Abstract ] Objective: To investigate the anti-tumor effect of exogenous p33-regulated apoptosis-inducing protein 1
( p53AIPI )and the related mechanism, so as to assess the feasibility of using p53AIPI in tumor gene therapy. Methods:
The recombinant replication-defective adenovirus Ad-p53 AIP1 containing pS3AIPI gene was constructed and transfected
into human hepatocellular carcinoma HepG2 cell line. The effects and the relevant mechanisms of exogenous p53AIP1 gene
on cell growth were examined by MTT, Western blotting, flow cytometry, rhodamine staining and electron microscopy.
Nude mice were subcutaneously inoculated with Ad-p53 AIP1-infected mouse breast cancer cell line 4T1 to observe the
effect of Ad-p53AIP1 on tumorigenesis of tumor cells. 4T1 breast cancer xenograft models were established in mice and in-
tratumoral injections of Ad-pS3AIP1 were given to observe the anti-tumor effect of Ad-pS3AIP1. Results: Over-expression
of pS3AIP1 protein was confirmed in HepG2 cells infected with Ad-p53AIP1. Cell growth of HepG2 cells which contain
wild-type p53 gene was inhibited by over 50% after infection. Flow cytometry showed transfection with p53AIPI gene
resulted in cell cycle arrest at G,/M. Results of PARP protein examination, rhodamine staining and electron microscopic
observation demonstrated that p53AIP1 induced obvious apoptosis in tumor cells. Moreover, the infection with

Ad-p53AIP1 significantly inhibited the tumorigenesis of 4T1 cells in vivo ( P <0.01 )and the growth of tumors in vivo after
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intratumorial injection( P <0.05 ). Furthermore, Western blotting and RT-PCR confirmed that Ad-p53 AIP1 had no influ-

ence on p53 mRNA expression and downregulated mdm2 gene and protein; it also up-regulated P53 protein expression. In

addition, Ad-pS3AIP1 could regulate cell cycle-related proteins and apoptosis-related proteins such as P21. Conclusions:

Ad-p53AIP1 possess obvious tumor inhibitory effect in vitro and in vivo; the mechanism is related to its regulation of P53

protein, cell cycle and apoptosis-related proteins. p53AIPI might have a future in tumor gene therapy.
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B 1 E4HS%E Ad-p53AIP1 B PCR ¥ 1% p53AIP1 EFH
Fig.1 p53AIPI gene PCR identification of
recombinant adenovirus Ad-pS3AIP1
M: DNA marker DL 2000; 1-9: Clone 19
recombinant adenovirus Ad-p53AIP1
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B2 Ad-p53AIP1 Bt /5 HepG2 ZHAl PS3AIP1 & QR RIE
Fig.2  Effect of Ad-pS3AIP1 on P53AIP1 protein
expression in HepG2 cells
1: Control; 2: PS3AIP1 expression level after infected with Ad-null;
3: P53AIP1 expression level after infection with Ad-p53AIP1
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Fig.3 Anti-proliferation effect of Ad-p5S3AIP1 on HepG2 cells

*P<0.05," " P<0.01 vs control or Ad-null cells
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Fig.4 Effect of p53AIPI on cell cycle of HepG2 cells by flow cytometry
A: Control; B: HepG2 cells infected with Ad-pS3AIP1 for 6 h; C: HepG2 cells infected with Ad-pS3AIP1 for 12 h;
D: HepG2 cells infected with Ad-p53AIP1 for 24 h
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Fig.5 PARP cleaving in HepG2 cells infected with
Ad-p53AIP1 as measured by Western blotting
1: Control; 2: HepG2 cells infected with Ad-null;
3: HepG2 cells infected with Ad-pS3AIPI
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Fig. 6 Ultrastructural changes of HepG2 cells infected with

Ad-p53AIP1 by transmission electron microscopel x6 000 )
A: Control; B: HepG2 cells infected with Ad-null;
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C,D: HepG2 cells infected with Ad-p5S3AIP1
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Fig.7 Rhodamine staining for observation on mitochondrial Aysm in HepG2 cells infected with Ad-pS3AIP1
A: Control; B: HepG2 cells infected with Ad-p5S3AIP1 for 24 h; C: HepG2 cells infected with Ad-p53AIP1 for 48 h;
D: HepG2 cells infected with Ad-p53AIP1 for 72 h
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Fig. 8 Inhibition of tumorigenesis by Ad-p53AIP1
against mouse breast cancer 4T1 cells

*"P<0.05," " P<0.01 vs control or Ad-null cells

Fig. 9

~ 257
= —o—Control
§ 20r ——Ad-mull
g 15k Ad-p53AIPT
-
'§ 10 1
: st
:E
3 6 9 12 15 18 21 24 27 30 33
Time (t/d)
29  Ad-p53AIP1 i&77 4T1 LR HEEAIR

Anti-tumor efficacy of Ad-p53AIP1 on 4T1 xenografts
“ P <0.05 vs control or Ad-null cells
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Fig.10 p53AIPI-related genes expression in
HepG2 cells infected with Ad-pS3AIP1
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p53AIP1-related protein expression in HepG2

Fig. 11
cells infected with Ad-pS3AIP1 by Western blotting
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Fig.12 P21 expression in HeLa cells infected with

Ad-p53AIP1 by Western blotting
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