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kinases CDK4 and CDK®6. This prevents the association of CDK4 with cyclin D1, and subsequently inhibits

phosphorylation of retinoblastoma tumor suppressor protein(pRb), thus preventing exit from the G1 phase.
According to previous reports, over 50% of glioma tissue and 80% of glioma cell lines have been demonstrated
inactivation of p16/INK4a gene. The purpose of this study was to determine whether recombinant adenovirus—p16
virus is a suitable candidate for gene replacement therapy in cases of glioma.

Methods(] Three human glioma cell lines(U251MG, U87MG and U373MG) that express mutant p16 protein were
used. Replication—deficient adenovirus was utilized as an expression vector to transfer exogenous p16 cDNA into
the cellsO control cells were infected with the Ad—p —gal expressing B —galactosidase. To monitor gene transfer
and the expression of exogenous genes, we used Western Blotting analysis. Flow cytometry studies of cellular DNA
content were performed to determine the cell cycle phenotype of the glioma cells before and after treatment.

Results(] We showed here that restoration of pl6/INK4a expression in pl6 negative US7MG, U251MG and partially
deleted U373MG by Ad—CMV—-p16 induced growth suppression in vitro. Flow cytometric study revealed that Ad—
CMV—p16 infected UB7MG cells were arrested during the GO—G1 phase of the cell cycle. Expression of pl16 transferred
by Ad—CMV—p16 in glioma cells was highly efficient and maintained for more than seven days.

Conclusions[] Our results suggest that Ad—CMV—p16 gene therapy strategy is potentially useful and warrants further
clinical investigation for the treatment of gliomas.

O bjective[] p16/INK4a, a kind of tumor suppressor genes, encodes a specific inhibitor of the cyclin D—dependent

KEY WORDS[ p16/INK4a- Tumor suppressor- Adenovirus:- Gene therapy: Glioma.
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4. Western blot analysis

gob 00000 obdo O Oobo gobo gooo
PBSO 00O OO OO OO0 lysated OOO. lysate
radioimmunoprecipitation assay—bufferdd OO OO 40
00 100 OO0 0000 O 00 o000 oooo ood.
OO0 DDOO0O00 assay buffer OO0 150mM NaCl,
1% Triton X—100, 1% Sodium deoxycholate, 0.1% SDS,
20mM EDTA, 50mM Tris(pH 7.4)00.

0000 000 BCA assayld OO OOOOO 50upg
O DO0O0O SDS—-PAGEO OO OO0OO nitrocellulose
membraned OO O OO0OOO.
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6. Flow cytometry
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Fig. 1. X-gal staining of glioma cell lines tfransduced with 50
moi of Ad-CMV-f -gal. At 50 moi, greater than 95% of
these cells in monolayer culture were positive for B -
galactosidase activity as seen by a nuclear blue st-

U87MG U373MG U251MG
(& p16

¢ p16 C p16
i{* R “ p16

D

Fig. 2. Western blot analysis of the exogenous p16 expression
in glioma cell lines. The exogenous p16é expression in
U251MG definitely appeared two days after the Ad-

aining.
CMV-plé infection peaked by day 3 and maintained
until 7 days after infection.
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Fig. 3. Growth suppressive effect of Ad-CMV-p16 infection in human glioma cell lines. The cells were plated into 6-well culture
plates in friplicate at 1x 105 cells per well for 24 hr before viral infection and infected with Ad-CMV-p16 or Ad-CMV-p -
gal at 50 moi. Culture medium alone was used for mock infection. Triplicate wells of each treatment were counted
every 24hr with hemocytometer, and cell viability was assessed by trypan blue exclusion test. A0l US7MG, B U373MG,
CO U251MG, DO Results were normalized in terms of percentage of Ad-CMV-p1é6 infection with the vector control set to

100% in each case.
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Fig. 4. Cell cycle analysis by quantitative flow cytometric an-
alysis of U373MG and U87MG after the infection of Ad-
CMV-plé. Flow cytometric analysis showed marked
increase in the proportion of cells in the GO/G1 with
concomitant decrease in the S phase in the both cell
lines after Ad-CMV-p16 infection compared with
control.
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