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Abstract

Changes in the Expression of Cyclin D1-associated Rb Kinases, Their Activity and Rb
Phosphorylation Status during Rat Liver Regeneration after Partial Hepatectomy
Jae-Ho Leel, Wook-Hwan Kimz, Hyelee Parkz, Cha-won Yunl, and Hyeseong Cho'
Departments of Biochemistryl, and Surgeryz, School of Medicine,

Ajou University, Suwon 442-749, Korea

(Background/Aims) The changes of cell cycle regulators which may trigger GO to G1 transition during
liver regeneration have been examined .

(Methods) Liver tissue was removed at various times after 70% partial hepatectomy. Expression of
cell-cycle regulators was monitored by Western blot analysis, Association between them was assessed
by Western blot analysis after immunoprecipitation, Also, immune complex kinase assay was per-
formed.,

(Results and Conclusion) In vivo, thymidine uptake indicated that S-phase began about 18 hrs after
partial hepatectomy and the peak of DNA synthesis appeared after 21 to 24 hrs, Immune complex
kinase assay revealed that cyclin D1-associated kinase activity was increased two to three fold after the
liver resection, which may partly explain the observed increase in the hyperphosphorylated form of Rb
protein, As a possible explanation of the increase of kinase activity, the increase of cyclin D1 and CDK4
protein was observed, but not in CDK2, The association of cyclin D1 with CDK4 was also increased.
Expression of leClP1 and 1327KIPl proteins increased slightly until 24 hrs. Moreover, association of CKIs

with cyclin D1 also increased.
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Fig 1, in vivo thymidine uptake At different times
after two-thirds hepatectomy, rats were
injected with [ H]-thymidine (30 #Ci/200
1/100 g body weight) 1 hr before sacrifice,
Livers were perfused with normal saline
through portal vein and the radioactivity in
remnant liver was determined by |
trichloroacetic acid precipitation, [H-
thymidine incorporation into DNA was
expressed as counts(dpm) per #g DNA.
P/H, individual value of partial
hepatectomy group; sham, sham-operated
group; P/H av,, average value of partial
hepatectomy group.

Kiia
=1 123
Y s
2118 12 9 8 0 (hour

g 2r

-3 EppRb/pRb

[*]

£ 1.5 -

Q

(=%

]

g 17

®

=

s

o 057

2

&

£ o0 ‘

0. 3 9 12 18 21

post-Hepatectomy hour

Fig 2.

Rb phosphorylation status Homogenates
from various time-points were subjected to
SDS-PAGE on a 7.5% gel and
immunoblotted with anti-Rb monoclonal
antibody(14001A, PharMingen). Enhanced
chemiluminescence method was adopted
for visualization. ppRb denotes
hyperphosphorylated form of Rb protein
whereas pRb denotes the
hypophosphorylated one,
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Fig 3. Immune complex kinase assay
Immunoprecipitation using anti-cyclin D1
antjpody was performed using GST-Rb and
[ ¥ PIATP as substrates, After the kinase
reaction, substrate solution was subjected
to SDS-PAGE on a 7.5% gel, and the
activity was visualized by autoradiography
of the gel. * Relative density means the
intensity of the band at a certain time point
divided by the intensity of the band at zero
time,

ed Rbe] H7} 158 F= F713He B2 = IS
tH(Fig 2).
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Fig 4. Changes of cyclin D1 and cyclin D1-

associated kinases Changes in the protein
level was detected by Western blot analysis
using antibodies for each protein, Changes
in the association with cyclin D1 was also

detected by Western blot analysis

following immunoprecipitation with anti-

cyclin D1 antibody, Homogenates at

various time points were subjected to SDS-

PAGE on a 12% gel, and immunoblot

analysis was performed by using anti-cyclin

D1 antibody(A:WB), anti-CDK2
antibody(B:WB), and anti-CDK4
antibody(C:WB). Also,

immunoprecipitation experiments by using
anti-cyclin D1-conjugated agarose were
performed, and the immunoprecipitated
proteins were also sujected to SDS-PAGE
on a 12% gel, and immunoblot analysis
was performed by using anti-cyclin D1

antibody(A:IP-WB), anti-CDK2

antibody(B:IP-WB), and anti-CDK4

antibody(C:IP-WB). Each arrow denotes

specific protein band.,
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Fig 5. Changes of CDK inhibitors Homogenates at
various time points were subjected to SDS-
PAGE on a 15% gel, and immunoblot
analysis was performed by using anti-p21
antibody(A:WB) and anti-p27
antibody(B:WB). Also,
immunoprecipitation experiments by using
anti-cyclin D1-conjugated agarose were
performed, and the immunoprecipitated
proteins were also sujected to SDS-PAGE
on a 15% gel, and immunoblot analysis
was performed by using anti-p21
antibody(A:IP-WB) and anti-p27
antibody(B:IP-WB), Each arrow denotes
specific protein band.
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