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A HEBaERA

HfafERAYE, G1(the time gap before synthesis),
S (DNA synthesis), G2(the time gap after synthe-
sis), M(mitosis) D42 K4 &h, GUHKERK GO,
early Gl, late GIHIIRR 4 2 5%, SEHMMITETREIC
v GORA B B early G 2> C A BE 7 competence
factor (FGF, PDGF, #&#imitogen’/s&) &late Gl
b S Hic B e progression factor (IL-2, insulin,
insulin like growth factor-1; IGF-17¢&) 04 7e<
&% 2 0P EORWFERTSLECH D, HilERE
STFEMIIE LI L S h b o BEREHE T R i N
E L7\, Pardee™i?, M3 H % MK T 5 A

(Restriction Point) OEFERREL, COEEM L
Bhie o EREFEAEE D, quiescence cell (i ik-HE
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TIx, cdk2, cdk3, cdk4, cdk5%&T10EE Eo
EIE T EEE Xt cell cycle dependent kinase (cdk)
family & LTS T\ %, ZHh B O kinase (X,
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FEiEh, jun e fos 7x &EDIEERT®A v a ) VER
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G1 regulation of cell cycle

DNA
Synthesis

anscription Mitosis

GO» G]_ Factor» S _-_% G—Z/M

B4 GUREIWHaY42 9y, +127 9 vikEEY vBEEEER BLU
Z DM i 3 v 5 41 AR

Cell cycle regulators: Cyclins

Cyclin  Associnted  Peak activity phase Regulation of Potential spectrum of malignancies
Cdk inhibitor of cell cycle expression.
D Cdk 2-6 Gl Growth factors
(e.g., CSF-1)
1 Lymphoma, breast, oesophagus
parathyroid, bladder, lung
2 Colon, testicular, chronic,
lymphocytic leukemia
3 Retinoblastorna, lymphoma,
acute lymphocytic leukemia
E Cdk-2 LateG 1-EarlyS Breast, prolymphocytic, leukemia, lu
stomach, kidney, prostate, colon
A Cdk-1 [ede-2], Mid 8-G2 Cycle-dependent Liver
Cdk-2
B Cdkl [cde 2 G2.M Cycle-dependent Breast?
F
G .
H Cdk7 All phases

B5 ®WEy479 v EERCSITRLORY

TF A AL o THERHE L M, vt 2
Y VAREIA CFEALTWA, ¥lev A2 0 v DI,
AR IE CRI R R L & VBT O = 2~ v ¥ —
WIEEE U - Hi{ET (PRADLD EFILT, REECHE
B2 LTV 5%, PRADL: bel-1 & Fl—C int-2,
hst-1 & 3 LA CUREH 1 > ORIBSIR & L -COIiE
ENTWB, ¥Tcc-sre & crabl EMECoH 4 2 ) v
B/p3dcde2iz & - T Y vEg{k & h*®, Rb* pb3*7x
EOIEGY 7 vy —METEMIY 12V v A/pdd
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cde2DEEHIm L » TV vERML R BT 5, BV 12
) vARICEMNRb 0V vEHLERET B L2
L2t 2O RbD Y vk, Rb #7AfEk
L Rb o bl ~BiT2{E L, DNA &R Y&
BT 5, Fiocde2ofl, cde2® family D 12TH %
cdk22iRb %V vEMET B Z L AE L E i, &
T B M AN % & E oA 0D 38 X #50 % Ve v p53 it
BAOEENHRE SR TR D, %7 pb3iklate G1HA
TDNA &R 2 IMEI L, p532° Gl Is v % check

243



TR

point OWEI AW LT B 2 LB MiC &,
Kt stress Wi ks avhiz b, UV 8¢ damage %%
% & phAm FEH A X h, fifd GUHCcLES
<D PR arrest T B, F DIz DNA OB T
o, HIKAIER A BT 5, L Lindih
p53iz mutation 232 % &, Gl THIlE% arrest € &1
WA L1 B v ¢, DNA & mutation 23 7E & h,

R T-ORIRA T Itttz 0, T OTFHRD BRI
LA 035, Foruk, EILET M s v 2 i
I D S R T L, cdc2 7 rE—& —IZRB O
WS % B, A7 VAT mE— & —
PEIDFEEEHN B2 L, e RB itedc2 7w £
— & —HEMERR0% i L, pS3iky A2 YV vAT .
% — & - {ER18~36 % IIHIT 5 o & RV L
B bz b OEERIHIET i, BRI e <
ThbDT e E— g —~DOFFEIERE s Tl & X
D, B RS MEIR 7o b 5 RB & ph3at
AFEL TR TV BRI, cde2 o4 7 ) v ADFER
BT & foTTREREDSE 2 &, TSI o5
aFR AR T A TR 5 = L kBB e LY,
P47V vOREEFRLORESE KR FEF X
LhAEBYE 5 IE &l Rilpl6, p2l, p24,

P27 EIEN B EEE R ED edk/ A2 Vv 7y 3
— DRI E TS 2 ERH LM S i, o

e Mt

T p2LEL pS3IT & » THE S h, Y v ERIGERSRY
Bd b, cdk/HA4 27V v EO ) vEREEEETE AT
7, ke pl6l, cdkd/ 4 2 ) v D OEERIC

V9509 DRI T 0 KRR S & Ty
Do RGN E i, it T pleRe p2l i {EF
RSP Ze R R ANE & i, e o edk/ - A
7 ) vHEKO ) VRIBSREE RIS 2 b ki
D, Wbt aEE2z O TWA, DL YA 7Y
v/pddcde2 7 7 § U — SO R iR,
IR ETRE e v v T B Z e & » TRIELL,
BB AR T B o BlRT B 0 h Lhisv, Th
B0V A 7 Y VARTENE Y B LRER IR E Y o SUE
Bl B L bhhRBEM6ICE LD,

B FEREE

FE RIS o FE A PRI AR T AT B B E o X
B A0S D a P AN O L oTHS
cdkd O FEB A T 5 B o MV 2 TR
SRR LR g5 &, cdk4RRBRE OIS T R
BLTWBE, EHEBbihhaiacildgilL Ty
Tl 7, MEEHIGIHHE T ¢ 5 B pl6 ki i ABHRE
DM TIEFEFA L T AIER & B bl AHAT
WL TBbs 0% 5T ENBRE Tk cdid & i
PRI T 8 % pl6D B MM A D %o pl6

Cell cycle regulator inhibitors of cyclin-dependent kinases

CDK Location/Gene
inhibitor

Mechanism

Cell Source
(initial isolation)

Potential diseases

plE™NRT 921 IMTS I Binds te cdkd inhibit

cycetin D/ cdk4 activily

PISNEL 92| [MTS2]

Induced

Binds and sequeslers
cdkd and cdké

by TGF-b Releases bound p27KIP
from cyelin Dfcdkd &6
for binding to complex
p21 Gp2t Binds to Gt and 8 cdks

Induced by ps3
following damage

(including ede2)
inhibits eyclinfedk
complexes involving
eyclins D, E, A

p278e 7

P28 Induced by eeil
cell cantact
TGE-h,
Lovastalin

Binds to pre-formed G1
and early S cyelin/

edk comiplex

involving cyelins D,

E, A, cdks 2,4

Fibroblasts, Ilel.a

1TTuman keratinocyles

Fibroblasts, brain

Melanoma, ALL, bladder, head,
neek Jung,breast, ovary,
esaphagus, pancreas

Melanoma, T-ALL, head &
neck, lung

Brain, tung, colon, leukemias

Mink lung epithelium ?
Fuman breast epithelium
TleLa

®6 &My 2y VR vEEBERIIEWR SRR 5 T RE

244

fEINERE  Vol. 46



NSRRI oD AT & £ o S

Expression of cell cycle-related genes in Jeiomyoma(L.M)
and myometrinm (MM) by western blotting

CascAge Menstrual cycle Pathology of

LExpression of cell cycle-related genes

(No) (years) Leiomyoma cyelin £ cdk2 cdkd cde2 c-raf
MM LM MM LM MMLM MMLM MMLM
| 45 Early Proliferative Usual + + + 4p + o+ - -+
2 40 Early Proliferative Usual - - +f +l- + - . - /e
3 47 Mid-Proliferative Usual +/- + +p +p + + + o+ + o+
4 50 Mid-Proliferative Usual + + +p + + + tfn - B
5 46 Mid-Proliferative Usnal - + ++p + o+ Hf- At +
6 45 Late Proliferative Usmal - + + +p + - - - 4+
7 42 Late Proliferative Usual +~ + + +p + + ENCIE -+
8 50 Mid-Secretory Usual - + +- +p o Y - .
9 44 Late Secretory Usual - - +- - + o+ .. .-
1047 Late Secretory Usual - + - + o+ - - -+
1149 No Menses Usual - -~ + 4+ + + .- . - .
12 46 Atropy Usual + + + +p + +- o+ BV
13 46 Atropy Usual - + - 4 + 4 - . -4
14 46 Hyperplasia Cellular ~  + +p +p + o+ e -
15 51 Early Proliferative Cellular - - +p +p + + P YA /5
leiomyosarcoma cell line  ++ +p + o s
~:negative; +/-iweakly positive; +: positive; ++: highly positive. ; +p: super shift
A IR R B R T
Expression of suppressor genes in leiomyoma (LM) and
myometrium ( MM) by western blotting
Case Age Menstrutal Cycle Pathology of Tumor Suppressor Genes
(No) (years) Leiomyoma plé p21 p53
MM LM MM LM MM LM
1 40 Early Proliferative Usual + - B - -
2 45 Early Proliferative Usual - - -+ -
3 47 Mid-Proliferative Usual e - +- o+ +e 4
4 46 WMid-Proliferative Usual . - 4+ IR
5 50 Mid-Proliferative Usual - - +- + P
6 45 Late Proliferative Usual -+ +f- o+ - 4
7 42 Late Proliferative  Usual -+ EYE -+
8 50 Mid-Secretory Usual -+ -+ -+
9 44 Late Secretory Usual - - - - - -
10 47 Late Secretory Usual - - -+ -+
11 46 No Menses Usual S -+ - -
12 46 Atropy Usual -+ e At - -
13 49 Atropy Usual - - - - PR
14 51 Early Profiferative Cellular .-+ +  ++ -
15 46 Hyperplasia Cellular e At + o+ - -
16 leiomyosarcoma cell line - +/- Ao
-inegative; +/-:weakly positive; +: positive; ++: highly poesitive.
B EgAmH s ’
M7 FEEEC s 5 MK R ARG 5 T A 4 & ORI T B o FER
iEedkd EHEE L cdkdd v v EREBERIE M AT 5 C F=EE
CLRHILRTWADT, COMRELDNERoRE  FEMETECRLBEEORREEE TS ),
MR vk cdkd O FUR FEEL & AL 2 G 2 W & b B3 D THICh B & o TTFEFET

B BEANHE F ¢ 5 % pl6 OFEBUET Ok O
HHEHEZ - TWB T & BEH B T T - Fe ¥,

No. 4, 1998
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PO IO RSN B, Sl b EE
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AL <, BEREEG Y 4 L2 -~ LT, filg
BEMEMEFOYy A4 27 ) vRICcdk pBEHHE Y
Western blotting /5% CHMT Uiz, T OR5HRFHEHIE
CULTE T 1 L~ BB R T o> p53, Feil
fEF o raf, filREMFHRFOYA 7 ) v E, cde2
DOFEBHH L BB, R TFEEETRAE TR TR
BIZE IR FENR A B, T EHEHRE T
VRSN R o p21, MEBIHNEEF o RB &£
&4 % E2F, AR HARETER T 0 cdk5 2385 < FIR L
T dd, W FEHIE C BN E T o p21 2
HHB LT, 20X 5 FEHE T, MilaE
HIHEEFch B A 7 ¥ VE, pldcdel, X U%
JRET coraf, pS3fn KICRERELN DY, TOBE
FFERERCERTEREREC X viEvb o
LEz bR, ¥TEVRMAECRpS3DRTHR
B pRlOREETFAR b, & BT O
RTHDEF 2 ONE, ThATEFERECRCD
X5 SR TFORHAEINE bbb, &
R A BB MBS T 0125 5 b FHTIE
VBRI F 0 ps3 p2l AR KL T B @
T, 7oA DL IR FOHE cFERETR
PEIEE & L C oM EHERF L T b 0Tk L #
Zbh 3% (F7),

D #{t, FHRb—I X, BREEL

E Lo e b IEEAHERG, st ck
GUAD % ¥ $r AR HILL Tw 525 BT
Hl#2h 3 &, cmye, cjun, c-Haras iz & 0 HHH
BEEE T RR R 5, LoLindtb, Bk,
c-fos DFWPRbD YV VBN TE IV, E7opdd
cde2®¥ 4 7 ) vAOTEEATFEE I hic, Zhbo
T, BT ORI EE R R L
TwBIZEERLT VB, &2 ANELMIEE SV40
THE®L7F /791 12A2DEIA &£ EIB, % L %0
v'r - LADEE ETOHEESEICE - T, HEHE

X

e M

R R ENTES, T L, BT
DNA SR hBE Rl TR i RIEE b &R, &
HED YA AAEYC L - T, BAHITNO R & X
U pS3TIE L S AWHEMERE L T 5, Thi,
SV40T %, Rb & pS3nfiih & icfs&hesd b, E1A
LETERb &, ELB & E6iEps3 & fEarT 270 &%
b TWb, FbB M citcdk2of ve v s
—TH 5B p2l Cip, WAF) 2RI TW5 2 &H
OIS ht, Z 0p2lidli Yy vEbREH T,
cdk2/¥ 4 2V v ED Y v {hEEEERHE L, Rb
DY vEEAIE 25, WEEIEMNF &R END
DT EFLZ LR TWS, FLTHRT7 R
— v AR p3dcdc2 2 BEE T % & L AMH B b
&, HEEIRESRE AT R - ARG RS
TOTREWHEELLR TS, ¥ Bk i
T BEEEEEH = v A5 e — A 0ERIZ X ) MEF
WA B T e EF 2 bhTish, I
B AR o A R R A SR B 0 IR L R 5 | & i
STOTEIEWAE BF L HIIL LD T3,

b )i

BLEBRTE L 51T, By =LHEHTRWIEEh
a2 ) VB cREWEEhiede2e imd
FEL, HAN A ORI RBEN D e b
FCRAUCHDZ EBHLMT I i, Zhbofil
JHRERETR T, SEREE TR B IHSE T Y
PEEh, ToOMTCRE RIS LIMETE LN
A e & i, ol cii e R v, R
ool bhPEler R b — v 2LBIRE L &£
A EE T EF LR T B, B RS HAEN
TRAEMRRER O 1 2T H AR OB o7l b,
T2 ORFFEE AVER L T AR R 0 BREH
LTHIE2 L - TR ERL,
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