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Abstract

Second  Military

DNA damage is the cause of gene

mutation and contributes to cell transformation.
The cellular response to DNA damage is complex
in its components and regulation. First, DNA
repair need cell cycle arrest to avoid mutation
accmulating in generated cell. Second, there is
strong connection between repair and transcrip-
tion. Third, nucleotide excision repair and mis-
match repair are important pathway of mutation
avoidance. If any event mentioned above was
altered, mutations would accumulate, and the
chance of tumor developing would increase. The
relationship between DNA repair, transcription
and the cell cycle, and the cell transformation
were discussed.
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WE CHRBEBHEZHRT, 3 cyclin-CDK £ 40 B & 8847 A 4E B ALH A AR E G Sl .
WJLAESE, CDK M H 1 (CDIs) ik R——pl6 Ml p21 M5 M BF, REEHAREHEA
(eyclin) 5 CDI7EiHY CDK #EHE AR MRV E e EEM S, NiEwdamegmsait, it

@RS EEMEKR.
XEiE HMRAEH, ARAIED, CDK, CDI

1 Cyclin S40EEHAEE [V

241 A 1 R A BT — R PR R R A
M, ERMMERFEAENIRE. ARA
EA VAL B BF 5 2 56 T 40 R 4 4T A2 3 A0 52 A AR
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Cyclin A % 40 M BV #E R -+ (MPF) #3H
W HE, 7 CDK % MPF @b L&, &
o MPF WIBSBRILIER . o AHE A H, B8
i, BEREKREE. b #MEEOBRL,
SHAREFENEHAS. . EHFEEA
(lamins) B Ak, W ZBEMBIAEKHEIH. d.
i — L dME 2 Psy . FRIHER c-myb BERRAL,
AT 42 151) 2 B J) S ok o 123

1.1 D& cyclin 5 G, HEES AR

EG FHFE -TRES, EEGET
B FR A start checkpoint, T " FL3S 40 g+ I %
NAE - PRH S, EX - HOARFET —
# DNA E#|, @HRANFFEE. RAZEFESH
FEhREX—H L SX—RESKAEFUN
B D& cyclin R H 25 & 70 F CDK4 il CDK6.
Cyclin D 7] 5 CDK4 8% CDK6 % & 3 M &
CDK4 =% CDK6, i —&# & Hammi, M
T J3 3h 40 il DNA & .

AL FEH cyclin D B 42200 B ITH E
F pRb BB IL RS, ZEEF A, pRb
YEh —FEEFIEERNFE G HEKBERE
a7, #EA SHEATFWH#ERRIL, HF M BEHMNR
Fem R ALIRES . T HSER h SEREER K BE BR 1L pRb
XA G, HIRYEEAfE Y. X pRb M L
WErsRRM, HAEA S5 — K5 EF DRTF,/
E2F %, XERHRMEFERANELEEST
DA IS — 2 5 {2 o 40 Bk A\ S BA 3 i Fi AT
DNA X Hl B b T 69 (R A . 0 i AR w8 B 4%
FH¥E., DNA B 58 o p3dede2 fl B-myb
% NTRMEMAR S HWEE. ™ pRb 5
DRTF,/E2F & 2 b FAEEHRE. EH
% pRb "%k CDK4 8§21k T 5 DRTF,/
E2F R, HiMHI/E R ik mss.

D& cyclin Al3#if H N %8 LxCxE ZF 5
pRb &5& FH EESE cyclin D;-CDK4 & & & B &
PR #4340 i T e G, W pRb W B BR 1k 1 {L
AL YA cyclin D, B FIE S M ERE
B, pRbBEMILELLERITEIRE, #d G,
BB . MK, 43T cyclin D, B E
G, BIF A A A B ESHH MM, W 23405

TR ERT S AR ES). X LB R D
Y cyclin 7€ G,/S FH#HHIIEA .

D & cyclin H =FF &AL cyclin D;. cyclin
D, M cyclin Dy. 24 )\ B W 40 B P 8 = £ % #)
¥ A+ CSF, Bf, cyclin D K FiR#E T k&,
mRNAtLE L. B WEA T HKEHK
A 445 3R mitogan 1EH TiB% G/G, 1L
AN S BB =FF cyclin D B F AT A B .
Go 8 T 4 Ml cyclin D, #iLKFAK, D, FA&E
ik, 10 H mitogan ¥ /5, D, mRNA 7E G, #]
WiE S, FEJE N D;, T D, Z£LE R &M
. AALRFRH, YHALSRELE G
A, DA cyclin A9 4 T CDK4 mRNA #
S ik, 1A TGF-B 43 A M % 1k 40 A,
] CDK4 mRNA L5 i 5 4 BB &l . X
AT F cyclin D-CDK4 B & BA{E A — 24
B 7Y (R a% sl 1F R R AL T T R AR
HA SRR 75 40 M R e A IRB T A K
EFER, MiBEMEMEES. ERELR
TEHE =R cyclin D 42 7€ 40 #3 & 38 i AR ] 1R
H, ®REARHAK A EMEREM.
1.2 HEER RSB

B G, iRt E S 5h, B=EARESEARN
& a.G/SRAES, HEETHA E Bcyclin
Ml A B cyclin. ENRBFTEREP, BE
cyclin DJ2 31#% DNA E T cyclin E Z# R R
JF# S CDK2 ff DNA Z | E4E. 41 A
SHiJE, cvclin A X T cyclin E il &5 CDK2
ghdr, BE—H R DNA M. b.G/MBE
B, HAYEB N BA cyclin. MR G,
AR, D. E M A & cyclin FE## I cyclin B 3
&, HS5WBERRILE pldedc2 &R, TEEHH
#3, cyclin B-CDK2 B &/&7E S f1 G, #1E U
FEERE AR, Hilid wee/mik, HXEH
#A§XT CDC2 £ Tyrl5 1 Thr14 AbBEER L TR
BRERS, TMEG, BIBEWER, cdc 25 B
BRRE B BOE T X CDC2 (Y15, T14) 4b 38k
Bk, MT#E CDC2. E% 42 DNA H
FEH LR T he:, FE—FrilH
FHIE CDC2 (T14, Y15) #bZ@EmRfk, 4



1996; 23 (5) EMLFESEHHIEHRR

Prog. Biochem. Biophys. * 419 -
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DNA ¥ {& — Fk wee,/mik, ¥H§, MG -4
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i COK H Wi EE R BRI, M
T G/S # G/M BB F XD, FIHFTH
Ik, EFAM CDK (CDK2~6) ik g5
G/SHHEMAE. EMNEEZET DA

cyclin, HJL A A UEHE M, cyclin D 5—
B JF 3 B ] PRAD, . bel-1 BAHE#Y, X F4
it R, ARSFETERE. M—R5)
CDI 8458, #R4E X D & cyclin & G,/S ¥
BFETEY. —FEAREYEKERRLE
A cyclin WIEHHEK, B—HFEAXEECDI &
W cycling, ATIIEY CDK iEH. = &%
P RIEARER £ KL ESYE.

2.1 pl6 WS SIHEE

Cyclin-CDK X & 8§ 1532 — &% CDIs
B . RIT S B R pl6inkd W & — i #
cyclin D-CDK4 & ¥£. P& FH 0 F A 4K
9P21 &b, Xt Cs KokrS5EEM FEF 56 847
RE: CGHEMFANXRE LAl ENRD
ple6 EBHEFFHIMHE —. XFHARKIKS 38
&N MTS, fil MTS,. Cs ZEAFI 5 Py
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5P JF5—, HPagd4F P 4R A5 7 51 I
PPAETF. XFNHNE TR P F54
A=K —4 5% 126 bp KB BF I
K, —/~[a B 307 bp RGBT I X, 5
—4~ 3% 11 bp SN EFM K. i MTS, &
f—B DNA 7515 P\ 55| %15 S S E T
T XFEI A EFILH 256 bp 4 93% #H R 107,

A Pl6inkd 2 F JRIZEHE NI & H —
5 B Al cyclin FH[E] 4y cyclin box ¢5¥y, #E
XA P& 5BIIEBFEEA ankyrin BEE F
FIUY. pl6 BMBE XN CDK4 B4 EH,
FFAET SVA0 T HRHEHA AR F 24D L Wl
COK4 ¥ &HB T F. ple it cyclin D &4
YE45 6 CDK4 1 B 8] CDK4 &4, FH U
A ME CDK6e. fif — Ml sEK 35 4.
pl6inkd MH B T cyclin D, L FEEFESH E2F
#FEFX DHFR 2F B3 FHMBER%E E, 3
HFRIEERM, TX — ] /EH o] i1 CDK4 i
Tk bR, FIBT 2R E2F R4 & 68
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fElk pRb X F K B F /9 0|, M7 FE 1 46 A
MG, Bis#EA SHA. B A W7 p16. CDK4,
cyclin D5 pRb Z 6] — AN AR 8 75 5 5% 8
FWEMR G, /S HE, NHEEMZ—KEEL
HEERAREERYE (E2).
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N P ZEE 5 — 455 pl6 EHMHALE
BHEFEAME, X—-EFREH MTS,, H
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ANEERE 4%, EHS 81 TMEER
FH 97% —3, FHM pl6 —HFH U4 ankyrin
HF, 443EME CDK4 f1 CDK6. {EXARME
F pl6, 7EF TGF-B 438 HaCaT £ JE 1k 40 i
Bf, pl5 mRNA fI1&E H R pl6 & d 30 14,
W plS % TGF-p WA MMM ART G, #i.
Pis5 PisZEH (MTS;, MTS,) ®iEHFIF A
@ik b, EMBARE ST MTS LA FEK
BMEH., RAHRE, REEHREER
i, H—FfRAEHE (MLM) WE T3
etk oP21, UL MLM R BT REFE R PioZE
H. BMEESE pl6 B2—H W MEmHE
F. BIEFE S ple Ml p1S HXH &
H, f#E pl5.5 fl pl8 %, XM G, X —%K
CDIs W A1,

2.2 p21 S54AREERAIH

EH R L EHE KM 5 —3 CDK Ml A+
A R R E P RER, XEE p21. p21
L # % SDI,. WAF,. CIP,. CAP,. PIC;,

YEXN CDIs " ZHFETE&MERMMEP, 3HFr
Ecyclin-CDK E 8 FEARBEMS . H
F 4235 cyclin D-CDK4, cyclin E-CDK2, cyclin
A-CDK2, {B3f cyclin D-CDK4 1 | ¥ 38, T
TEM#H cyclin A-CDK2 4T, BHEFEILAD
21 A FHEEMY, Bl XEEANFF
SIHERHENER —MEE P, &wEEH, Kk
A 164 MEERR, S FHEREN 21 ku. HFiL—
TRSE 5 %% B p21 CIP, A A 204 3 ) B cyclin
A-CDK2. cyclin E-CDK2. cyclin D,-CDK4,
cyclin D,-CDK4 & &4 F# pRb 8821, M
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FIHHEEHER

EIE® MK A p21 B L cyclin-CDK-
PCNA-p21 WREERFE, MAEFHILHARF
Mg XFFERR. ERHEH p2l AR KX
FARMEAL, p21 EE N 344 H W&l
cyclin-CDK, T C 35 W 45 & 3410 i 33 58 40 B 2%
R (PCNA), 1RBAR p21 i@t iH# CDKs /&
PR 5 5 40 B FE B R, T PCNA MU 7E DNA
BHS5BEPREDEER. PCNA B
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WfiE, pS3 WMIE G 3 P,y E R EIX p21
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EEA], MMM SH. MRAERR
/CIREE pS3 WA, DNA fifhiE R BiES
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Abstract

tion, the knowledge of the functions of cyclin-

In the research of cell cycle regula-

CDKs in the cell cycle regulation has been made
a signifcant progress. Recently, the isolation
and studies of the family of CDK inhibitor pro-
teins, pl6é and p21, imply that cyclins and CDlIs
form a very complicated cascad regulation net-
work in the regulation of the activity of CDKs,
through which they impose control upon the pro-
liferation and differentiation of cell, are related
to the formation and development of cancer.
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