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Fig. 1 Schematics of Cyclin A promoter region in plas-
mid DNA, which contain the luciferase gene as a
reporter. Thin lines denote beta lactamase and E.
coli origin of replication sequences derived origi-
nally from Pvull-EcoRI construct of pBR322.
Blank bar denotes sequences derived from SV40.
Luciferase coding sequence is linked downstream

of cyclin A promoter region.
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Fig. 2 Deletion analysis of the cyclin A promoter elements. The sites for known transcription factors in the promoter
are shown on the top. Plasmids containing variable length of the 5Af flanking sequence of the cyclin A gene and

luciferase gene.
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Table 1 Result of immunostaining for cyclin A and p53 in
hepatoceller carcinomas according to histology.

Patient Degree of

No. differentiation P53 cyclin A

poor + 4 ++
moderate + 4
poor + %
well + 4
moderate — —
well _ _
moderate — —
well — —
well = —
moderate — =
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Fig. 3 Hematoxylin-eosin staining (a), immunostaining
for cyclin A (b), and p53 (c) in a hepatocellular
NR5B72DIZ, IEEMp53 M7 T A3 N pCsh3SN3.3 carcinoma (a-c, serial sections of Case No. 1 in

BXOZERM p53 BT 5 A I F pC53SCX3.3 & Table 1). Nuclear staining for both cyclin A and

p53 is diffuse and the distribution of positive cells
is almost identical.

pCyclin Aluc % BT %% Ml B2 12 cotransfection L 7z .
P53 iz f2&Fvay O —WRT ¥ —0
pCMVneo & cotransfection L7z XDV 725
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Fig. 4 Cyclin A promoter construct 1 activity in various
cell lines by luciferase assay. High level of
luciferase expression is observed in Huh?7 cells
transfected with Cyclin A promoter-luciferase plas-
mid. On the other hand, low level of luciferese
expression is observed in HepG2 and HLE cells.
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Fig. 5 Assay of regulatory elements of the cyclin A pro-

moters in various cell lines. A series of deletion
constructs of cyclin A promoters was transfected
into Hu7, HepG2 and HLE cells, and luciferase
activity, was expressed as ratio to activity of con-
struct 1.
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Fig. 6 A wild type p53 ¢DNA was inserted into pCMV-
neo to produce pC53-SN3. Similarly, a vector pC53-
SCX3.3, expressing a mutant p53 c¢cDNA from
human colorectal tumor CX3, was also con-
structed. HepG2, Huh7, HLE cells were plated and
transfected 24h later with 1 ug/well of pCyclin A-
luc with 1ug/well of pC53-SN3, pC53-SCX3.3 or
pCMVneo. Change in cyclin A promoter activity
by transfection with wild type p53 or mutant p53
was expressed as ratio to its activity by transfec-
tion with pCMVneo.
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Abnormal expression of cyclin A and p53 in hepatocellular carcinomas

Shinichiro KOKUNO

The Fourth Department of Internal Medicine, Tokyo Medical University
(Director: Prof. Toshihiko SAITO)

The involvement of cyclin A and p53 in the development of hepatocellular carcinomas (HCC) was
studied immunohistochemically. Of 10 cases of human HCC examined, 4 tumors overexpressed cyclin
A and p53. In addition, cyclin A-positive cells were topographically related to those cells positive for
p53. We studied cyclin A expression using plasmid DNA containing a luciferase coding sequence which
is linked to the downstream of the cyclin A promoter. This plasmid DNA was transfected into various
hepatoma cells, HepG2, Huh?7, HLE, by lipofection, and luciferase assay was examined. A high level of
cyclin A promoter activity was observed in Huh?7. In contrast, a low level of activity was observed in
HepG2 and HLE. We also studied the promoter activity of various deletion constructs of the cyclin A
promoter region. Luciferase activity sharply decreased when the deletion construct lacked binding sites
to Spl and ATF in all cells. We also studied the cotransfection of these cell lines with cyclin A pro-
moter-luciferase expression vector with a plasmid expressing wild or mutant p53. Cyclin A promoter
activity was remarkably suppressed by cotransfection with wild p53. However, cotransfection with mutant
p53 indicated no change of cyclin A promoter activity in HLE, activation in HepG2, and suppression
in Huh7. In conclusion, our data suggest that the abnormal expression of cyclin A and p53 is associ-
ated with the growth and progression of HCC. From this point of view, suppression of cyclin A gene
expression and introduction of pb3 gene may be effective therapy for HCC. To develop the novel
therapeutic strategies, it is important to determine other cell cycle factors associated with the

tumorigenesis and growth of HCC.
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