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Enhanced Growth Inhibition by Combined Gene Transfer of p53
and p16™ in Adenoviral Vectors to Lung Cancer Cell Lines
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Background : Two tumor suppressor genes, p53 and p16, which have different roles in controlling the cell
cycle and inducing apoptosis, are frequently inactivated during carcinogenesis including lung cancer. Single
tumor suppressor gene therapies using either with p53 or p16 have been studied extensively. However, there is
a paucity of reports regarding a combined gene therapy using these two genes.

Methods : The combined effect of p53 and p16 gene transfer by the adenoviral vector on the growth of lung
cancer cell lines and its interactive mechanism was investigated.

Results ; An isobologram showed that the co-transduction of 53 and p16 exhibited a synergistic growth in-
hibitory effect on NCI H358 and an additive effect on NCI H23. Cell cycle analysis demonstrated the induction
of a synergistic G1/S arrest by a combined p53 and p16 transfer. This synergistic interaction was again confir
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med in a soft agar clonogenic assay.

Conclusion : These observations suggest the potential of a 53 and p16 combination gene therapy as another

potent strategy in cancer gene therapy. {Tuberculosis and Respiratory Diseases 2001, 50 : 67-75)
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-
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Fig. 1. Western blot assay for p53 and pl6 in adenovirus-p53 and adenovirus-pl6 transduced
lung cancer cell lines. (a) Production of p53 from adenoviurs-p53 transduced NCI H358
was detected. NCI H460 expressed endogenous p53. (b) Production of pl6é from
adenovirus-pl6 transduced NCI H358 and NCI H23 which do not express endogenous

pl6.

ol 1% agarose underlay& Z3 99 0.2%
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Argtol

Western blot #41& ¥& adenovirus-p53 Z&
adenovirus-pl62.2 Ztg® NCI H358 2 NCI
H23 AlZel|l A p53 Tl ol pl6 o] ks g)
w4 ¥ 5 AAH(Fig. 1).

2. Adenovirus-p53 gl adenovirus-p16 CHE &0
Al StMIZ MEtol o)k H3

Adenovirus-p53 ¥ adenovirus-pl6é ©= FEodA)

T AN ETANA Fof o) vla|std o] o
e 9 ¥ 5 Ath(Fig. 2).

3. Adenovirus-p53 % adenovirus-p162) =t 5
oje| &3}

Adenovirus-p53¢} adenovirus-p167te] A}s 24
& W) 98 0, 1, 5, 10, 10, 50, 100moi] Fxe]
BE 2o F vl AR B9 & A¥ YIS
MTT Boz Z3% 435 242 isobologram<
olg3te] #MF An NCI H3580) 4= Apsztg
(synergistic) &, NCI H23olM= =713 2He
(additive) & 1% 4= 121} (Fig. 3).

4. MIZEZF710f| chigh p532} p162| Hg

A 284718 DNA histogramol| 4] = MNEFE 7
T4 adenovirus-pl6-2 adenovirus-p53 R
H AEE G1/S JAEAE 2. Adenovirus-
pl67 adenovirus-p53& EAjd)| z}z} 10moi¥ =



— Enhanced growth inhibition by combined gene transfer of p53 and pl6™Ks —

- %
100 100
) 90
% % ': g R
70 BN 70 i N
60 ANEAN 60 By 0
50 ~—ad-p83 | e [—o—ad-p53
" *—adpl6 | "% [—adpl6
30 30
20 20
10 10
0 0 - -
0 5 10 20 50 75 100 moi 0 5 10 20 50 75 100moi
NCI H358 NCI H23

Fig. 2. Dose-response curve of adenovirus-p53 and adenovirus-pl6 induced growth suppression

in NCI H358 and NCI H23.
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Fig. 3. Isobologramic analysis of interaction between adenovirus-p53 and adenovirus-p16 in NCI
H358 and NCI H23. The area within dashed line is the envelope of additivity. The left
lower area from the envelope is the area of synergy. The synergic interaction was found
in NCI H358 but additive interaction was found in NCI H23. (Round dots mean actual
dose combinations of ad-p53 and ad-pl16 resulting 1C50)

38 79-= adenovirus-p53(20moi) Y adeno-
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Fig. 4. The change of cell cycle analyzed by flow cytometry in adenovirus-p53 and adenovirus-
p16 transduced NCI-H358(a) and NCI H23(b).
Flow cytometric analysis shows marked increase in G0/G1 phase and concomitant de-
crease in S phase in both cell line. Cell cycle arrest is more prominent in combined
adenovirus-p53 and adenovirus-pl6 transduced cell line.
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Table 1. Showing the suppression of colony formation in soft agar clonogenic assay by
adenoviruses-p53 and -pl6. The combined transduction with both adenovirus-p53
(10moi) and -p16 (10moi) induced stronger suppression than a single transduction
using either adenovirus-p53 (20moi) or -pl6 (20moi). (Number of colonies)

Control Adenovirus-p53 Adenovirus-pl6 Ad-p53(10moi) +
(20moi) (20moi) ad-pl6(10moi)
NCI H358 630+40 48 +11 40+6 27 +4*
NCI H23 402+ 89 161 +£32 38+11 16 +5*

*Statistically significant than ad-p53 and ad-pl6 (p<0.05 by unpaired t test)
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