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�

cdc2 cdc28

� cdc2 cdc28
� CDK CDK

34KD
CDC2 CDC28

Leland Hartwell,    Paul Nurse 

CDK1(CDC2)Cyclin BM-CDK

CDK2Cyclin AS-CDK

CDK2Cyclin EG1/S-CDK

CDK4 6Cyclin D*G1-CDK

CDKCyclin

Leland H. Hartwell R. Timothy (Tim) Hunt Sir Paul M. Nurse

2001 10 8 Leland Hartwell Paul
Nurse Timothy Hunt

� ubiquitin):

( )

G1 S
1 cyc D CDK4 CDK6

2 cyclinE CDK2

3 E2F

4 cyclinA CDK2

G2-M

�MPF Cyc B CDK1

G2-M MPF MPF
� M

PCC (prematurely
condensed chromosome)

MPF(mitosis-
promoting factor)

� MPF  =  CDC2(CDK1)+clyclin B
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PCC

G2

S

G1

DNAPCCM

G2

� MPF
(APC)

� cyclinB

� cyclinB (proteasome)
�

INK4

Ink4(Inhibitor of cdk 4): 
�P16ink4a, P15ink4b, P18ink4c, P19ink4d

�CIP/KIP (Kinase inhibition protein)
p21 p27 p57
� CDK2 CycA CDK2 Cyc E
p21 p53
�DNA G1 G2/M

check point

� G1/S
DNA

� S
DNA

� G2/M �
DNA

� -

� growth factor

�

�
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�

NGF
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IGF

IGF—1
30

�

�

� 02
— YH—16

1

2

� EGF EGFR
(Abgenix ABX-EGF II

ABX-EGF )
� IGF2
NGF
bEGF (
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differentiation
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