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FENER R, Gz tayrro
ERC & OISR L, $EiIE 7o X 7o
YOERICE D RN IR Z IR LERICLE
GWRER R T S, AR E v E A
REDLZIOWDTY AT I v 7 LBER - BEEN
BEALIREEOET A A bu sy v AK
ER)R7ar 257 ryH/HEKPR) ZH4LTH &
MIEhBEEZOND, F2—HOTENER
BIEFTFENERLEE LFHMAERR PR Z R
L, ZOMENRRLIRY T bay Tl S,
TarAra sy ciilsns, A7 FEE
R ¥ 5 EFHNER EERLNBROMEZ 704
FIZX 2¥MOBIMBEIEIRATC, X701
FZARBHORARREAT AL FFVEYD
REBEOBEI S, DHVIIEAT AL FIC
FoTHRHABRFI Y bPu - VI 8HD
growth factor D5 L W o B AL OIS h
TELD, ChoA7Fuf FREKRE2ETHH
RIZBWTZ X bayr ook ) Mg+
BEZALCHABLEY, 7aX 250 )i
2T 0TI L AERATH 2. —Ji, M
KBl IE G1—>S—~G2—M ] & Ml B W A3 475
BT EICEDEREINSA, BE, MEEEOH
A 20 2, FA 7)) ARGEN BB LREE
(cyclin-dependent kinase, cdk), Fa¥PHl& =T

Wiz &5 5 7% 2 RN R B - O M HAEH A3
HEhTwa"™, $4bb, BEOMBEMZD
BREREINEY A 7Y VZN— b F—THLEEE
O cdk EBERELER LT, HAHEET
P ¥ T & 5 retinoblastoma gene product (Rb) %
BRAL L CATERE L, MR OM#LT % RE &
25—), ph3x I L L o MINEBIETED
% cdk inhibitor (cdkI) 1Z% 4 7 V) ¥ % cdk DHERE
CHERL THaEEz AT 2L ELOh T
5, FZTARMETE, F3URTvL Fitks
THIBE S N5 IEHE FENER EEORL L U7
OIHNZ BV 2 MR E R R 7 O B BAE
MEMHT52L2HREL, ChONRTERE
WIZBOTIRIEF FEANBICHRLED L ) ICRE
LT L7z,
HEELUVHE

1. SHPNBEAREICS T 2 MRS N Fo
BB ORER | FMNREEEBSBR RIS TR
EOREBEOL LICTPHMICL - THONLERTFE
PBLHLREA05 (W R 25p, Zifi2shl), TEW
M SEAESOBY (BRI 1261, BIHERI10%5], SRAIBSN
i 8 Bl), FENEERES2H (G1 ; 4081, G2 ; 2761,
G3 ; 15%1), medroxyprogesterone acetate (MPA)
5B ONBRMEIE 7O 7+ Ve YEE,
NG T4 AR ENRE L, BEOB S
74V, JIVBRERICTIA a2 —T
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ML, —kbitkE LTHY A 2 Y ¥ DI1(Pro-
gen) Yifk, B4 2V Y (E, A, Bl), cdk4, cdk?,
cdc2, p27, cJun, c-Fos $ifk (Santa Cruz), i
Rb, pl6, p213L 4k (Pharmingen), #ip53, Ki—67
Ptk (Immunotech) % 248 SO S 272, T #
LAPN774 7SABPOFv bM(=F L)%
LTk Z B EE YT I IRV F T LT
WHRLELE TRHERICBIZERTFORBD
HEL AN, BLXUOTFHERTELTOWEES
% Kaplan-Meier %, log-rank test {2 T L 72,

2. PIBIR XM D = 2 b o A4 o BBl 1S
BT MR HR DA D5

(1) IEF PBRR BB M o0 7 BERE 28 - R LY ot
HEEDLICHETOEERZMATUT oML MITL
7. Thebb, HEERBMY T NBERE L 1
mmAORKESIZHUL, a5 F— Pk, &
B2200um E37um DX v ¥ 2 Z@EL, BRI
faznEL7-, EICZoMlsE by Sy VEIEL
BB L L7z, B ##IC 13 Ham F-12 (phenol red
free) + 15%FCS #fil L 7. oK THROSh
KRB ER Btt, LEMIO~—4H—Th 5
* 4 b T F 2 (CK22, Biomeda)® Bk % 1390
%L TH -7z,

(ii) 1EH PO b Rz Ml B 35 X PR Ishikawa
M (ER/PR Rath) IS BT 2 Ml R R & K 1 o
B3 W % Ham F-12 + 0.1% charcoal 2L #
FCSIZ&® L, rapamycin 50ng/ml ZiRML T3
HREEL-DOLREREB % H O Ham F-12+0.1%
charcoal WH FCSIZH ¥ L TEZ10°M DB E
THRML, B2, 4, 6, 12, 24EFH#%ICHI %
WL7-, Mk v&\EBAELZ WML, Western blot-

HElgaks2% 8 5

ting & BaAT U 7=, AR Ha R 0 dR s B - L od 9
HHAZHHLT7 4 V7 — O HWOHE %
BL7z Ny FOWHILIZIE ECL ¥ v b (Amer-
sham) & i\ 7z,

(i) IEH B L MRC B 594 2 -
cdk A KD DO RIEL I X 2818 | EME
W& BRI 240 2 DX B LM X 0
HEAZMM L7, B2 4 21 » D1, Edifkz
)V ¥ — X ¥ — X (Pharmingen) W% &, h
LOMM L&A L S ST RELkELL. 20
%, kKL 728 Z M L T Western blotting %
W17, Pl cdkd, cdRPURICTI M LHEOE #%
Keat L7z,

(WMHA4 27V D17/ aE—y—2MHLEL
Y7 = 7 —¥ (luciferase) 7 v £ 4 12X 594 7
) ¥ DUEBHERT O | 4 7Y >~ DA
FTLERICHEAET AT — —HBLOEE
~1,749pb F TOHBMTHEMOR S DFIWMD
deletion construct # W& L, TOTFHIZY K—
% — & LT luciferase B1n T % & A& X, plasmid
CHARAAZSDEHR LY. SAED in-
ternal control & L T Renilla %3 plasmid (PRL)
ZMH L7, EIZ c-Jun/c-Fos % 3 plasmid & L
T pCMV-c-Jun/c-Fos & W\ 72, fijak L 72 55 %
IEH R BB AR & % W X PIIEHE Ishikawa Ml
BZ&Y 4 2 Y DIFOE—%—%2HT 5 plas
mid & PRL #% lipofection # (Qiagen) {ZT trans-
fection L, €O#HK;EH % Ham F-12+0.1%FCS
&L, E(107°M) @ & RN O 4 TASHy I 5% 28
L7 ¥i#tk, &g % MM, dual reporter kit
(Promega) ICTH L Z BB I LR LML
7z, #&3R1d Renilla 23 5 luciferase DN E D
WTELZ HIZH A 7)) v DIOEWEIIHNT 5
Jun/c-Fos DI # AT 5201284 7))
D1 71— % — plasmid, c-Jun & %\ c-Fos %
3 plasmid 3 £ ° PRL % Fab & A £k 12 transfec-
tion L, EJERMNT48WERRE#E L 721&, luciferase
PR AL 72,

3. WEMg 7oy x50 vk 55
HINZ 31T 2 KB R A I o B 5

(D) cdkl DFEBRORIERAIC L 5 BI% | KPR
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WToEHPNBEREL B X MPARMN%T -
BB RE IS BT B cdkl TdH 5 p27, pl6,
P21 DR % RGN X - THRE L 7.

()X 22 W b 52 M fe, B & O I A ke
(Ishikawa > ER/PR B ¥, KLE ; ER/PR k& 1) {2
progesterone (P,) X i& MPA % i L 72 B% o % Bl
¥4 7Y, cdk, B L cdkI HETDORIHLD West-
ern blotting = & 2 BI%¢ © fial U720 < K280 1=
Bz i 2 3% L Ham F-12 + 16%FCS T4 [ 55
L0 L, I % Ham F-12 + charcoal 4L #!
#%0.1%FCS \ZZ W L, E10°°MIZMA T P%Z107"
MTlAT6 HRE 2L -y Z2aii L 7.
Ishikawa 3 & OF KLE e 13 55 % + 0.1%FCS (2
MPA #10*M, 10°°M Thl 2 CTl4H WK & L 72
%, MR R E MTT I THG L 72, 8
HIZZF oMM & b &1 2 il L, Western blotting
% MifT L, SR 0 M I - O R B A MG L 72,

(iii) K5 22 MR 12 MR B & O Ishikawa HiF2 (2 3
JATarATFa G HO p27HENBME) o
AT SO OMBE DAL 7z RNA Z T
p27mRNA ® %3l % Northern blotting (& T8i%: L
7o, Tu—7OERIZIERHNB L Y i L7z DNA
% template & L, B A S O EIZH OV T
primer % fE& L, polymerase chain reaction (PCR)
WCTEP)-CTP 29X Y7 LTHRILA. %7,
P2TOEAMRICBIF L Far A5y DB %
BIgE3 2720, 7N SN ERIR 15 %
Ml 3 X O BHE R (Ishikawa) 2 F1 A3 B B
#l T & % cycloheximide % 100uM T#s bt L T H

b.cdkd d.cdk2 f. cdc2 h. cde2

K2 WU ERICBTLETL 7Y 2k edk D3
Bakb, ckd ekf, g&hiddipi)

DAV Ay VA 1181

LhwVIO e Ty 7 L2, T0HDp27
IO LEfLZ7ary 250 YOEHHE P,
10™°M, Ishikawa, MPA10 M) IN#E & KT
L THREMERY (6, 12, 24BFMI#) ICBIEL, 707X
T 2O p2TH VTR B 2 & B L7z,

(v) IEF NIRRT R M2 B81) 5 p27 D ¥ BE D
sEli  p27%8 3 plasmid (pcDNA3-p27)” % 1F F B
F % AL transfection L, & ABORGHTEDE
{t % proliferating cell nuclear antigen (PCNA) &
WX D REFL 7.

BREER

1. PNBSHLER L 3300 2 Rl J 30130 855 4 - > JE B
D YeAn

(D) R PR B2 o b B - Tk i s
BRZHIBRIN - CTH B K4 7Y ¥, cdk D
RBOBIESTATEIC RO Sz, ThofHT
MORB 2 WA TRt L2 h, 47
Y v & edk DR IZHBEHRAAR SRz, A
7)) v DIBEYERIE & cdkaRatEfilL E, H4 21
v ERPERIEE cdieba i/l &, 4 7)) LA
B X O BIB PR E cde2bath Ml & Zh 2 it
WY AHn2Bgsn-(1M2). 72, 2hHoy
£ 271 v - cdk PRI R A oMl 2 J2 %3
% K69 b Bt Tdh - 72 IR L T
RO DS L TH A 2 Y DL, A BI,
cdk4, cde2iZBEME L7228 M4 2V Y EB L
O cd2BPERIL I i s H B s e, Ll
BVBLHWIMIBITAI LY A 7Y Y E - cdk
2RI Ki-67TRETH 72 (M 3). ThHo
Wik o, IEWPNBROBR FR RN & oW
£ 7Y rRedk BREBL, £ DA
71 v - cdk MR K67 TH o722 &
M5, SROHON AR MO BRI S L
TR WA VRSN 72, JICBET 2
F A4 7)Y E - cdk2bs VMR AT S 2 0 BB
MzZTTHwBIENEZ LN,

(i) fPfNIRR R, e BRI B AR
JRWIR RN D FEBL ¢ F-F NI B O %5 HLRE A
ORI BT 5, Wb O E R#&T 5 Ki-67
PUR R VERI R A AR, MRS, SLRURAIE C
BOBD63%, 104%, 54%THH Zhidwg
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s F£1 HWENED grade £ 4 7 » - cdk BHERIR
50%—]
Ko B grade )
$ALOUVE &1 (82 #1)
1w—{yro081 G1(40 1) G2(27 #1) G3(15 B1)
$451 D),
$APUVA $429Dl  450% 70.4% 93.3% 62.2%
o T Y4 27UV E 67.5% 66.7% 60.0% 65.9%
H4 700 A 175% 48.2% 66.7% 36.6%
ﬂﬁ +4 217 Bl 35.0% 25.9% 33.3% 31.7%
" cde2 cdk4 300%  555%  867% 488%
cdk2 70.0% 74.1% 86.7% 74.4%
- [ o ;;.; T prem cde2 57.5% 81.5% 86.7% 70.7%
1] > . t > \ —
K3 #HA 2 Y cdk OWRBNC L R8BS 5 — > ne | FADUA cdka
RRERE
100% 100% 13
E| :fﬂiz) | t (N=42)
Ki-67 s
RERIRE (%) P (N=40)
50% (N=30)  50%
p=0.0021 p=0.03
20
il T 1 | 1 1
5 10 15 5 10 15
MR () M (%)

NN AN
EXANR

D ENR Rn
s

g i

4 BHATORYIHRE

b IEE FENBER LB ORI Tl (#18%)
EVEMETH -2 (R4). Z ITHFlIE DB H Rk
BEOAFBI»OHBENL LY IENZ L ZR
L, CHhIZIHE LTI RS SHAAEIZBIT 544
7YY, cdk DBRFEHIE - MOBHENL L OR
BINMEERCBE S hizick L g o7,
PR IC B 1 2 Ki-67R5 MM B =R i3 ML gk 2 10
grade IZ T Gl, G2, G3T %& 410.5%, 19.5%,
31.6% T D 4¥1Z G2 & G3DIEBNII TG FE 70 By Hil
E2ATAZLPRENZ(MY). S5O
BB T, MRANEENFCTHEEHAL 2
v ccdk OBRREEANBEIN. EFEAERLE
BB ZEMYA 27 - cdk DBEHEED 1R
BBBEZFI%TH 72220, Bllend A »
) B LU edk DEEHMREEH 1%L, F O R %
B E 2L, RICKSNLEETY, 2
Y ¥R cdk DRHERASBIE I N, G, G2, G3
& grade BELITHENT AL 7Y ¥ - cdk DBEFR

K5 H4 7Y vA cdkdDFRIBEHBERBRZEOTH

BoOBES N 2B shi-2ehn,
high grade D IZ ELHORNTFORFEIER S
N, ERZGMEBZES L TS TRBEEREZD
N7z, SThoDEHTHA 7Y Y ERGLES G3
Whlo TREERAIBIZE SN, ZO—FTH4
79 Y D1, 42 YA, cdkdld G255 G3D
high grade OREIZL WBIHISSBIE S Wz, BHICZ
NSORTOBRITHAL 29 v AL cdkakgtEF
BRI L TAHBCTFBRARTH - 2 (4
71 Y A;p=0.0021, cdkd4; p=0.03,X5)Z &
o, B53TAHTFICL o THIRENENER
Z W HEEAURIE S I,

2. IEEPEMR LS X OCWEEME O
A bady s WRERIEOC BT BRI R RS R T o
B 5-

()R E ML B2 & 2 BRI B0 B0
ZEYA 70 OB EERLEEMRO ER
BUC L 2% 9505 5 72012, AR
S~12HHIZHRNL-MNEL VR EE 258,
5x 10 %96~ = V7L — M E, HamF-12+
15%FCS {\Z T24Re HI 55 28 L 7 ¥5 # W % Ham F-
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12+0.1%FCS AW LT3 K L7, 31
2 (*H)-thymidine & E.10™M Z @& L, &%
24, 48, T2REMIH%LZ CH)-thymidine OHL Y A A K
Al U7z, BB IN240E B % T EARMEE SRR
BRI L T15% DM AR ORINABIEE S I,
TR B TIEZDEIE30%E Y, fiEArlD
72 2, PA0OCMAIBRI L Z2BICIE EAC X AUD A
AOBIIIEPL S Wz (M6). S OMKLD EAZ X
LRI BT B %Y1 70 YO E West-
ern blotting {2 CHBIEEL 72 & 2 A, Nk 4 T
FFROITA 7Y ¥ DIORIABIEEE I, /I
BRI 6BEHTH AL 2 VED, ESHICHAL 7Y Y
A, BIONIZREB A BIE Sz (I 7a). ThidH
4271 D1, E, A BIOJAWREHMF L

KT 25D ThH-7 BN & R4 o
oo SIS L Thiy 4 72 1) ~ DIYUA,

- p=0.04
(*H]-thymidine L1 control [

muiaa (com) R £ (10m) | T

E,(10°M)+P (10°M)

200~

100

704K 24
rA M 48 B5M 72 B

e  FEEENEER Lotz pizdE R a4
QY-

i A2 DY

e AU E

FA DU A

WAL Bl

i R & ro

o BT OF

02 4 612 24
E, 75 00 i ( B5A)

i cdid HE TR

YrRYT A 1183

Potr4 7 U ¥ EPUNICTRIZERREL, LREHo&K
I'l % Western blotting #, Pt cdk4, $T cdk2HiRIC
THRINLZ:E 25, cdkd, cdk2: b EiRM#E Ok
PISARAE L, EJRMB O IEFNERR ) ICB W T
%4 279 ¥ DlcdkdB X Y 4 7 U ¥ E-cdk2
OBGERDBEE SR TVE Z RS (IM
7b). SOBGRICE D EEZ HND Rb tITOBE
ML IE B2 #IC Rb O3 Y F 27 M &
Dl Sz (1M Ta).

GBI & B84 20~ DURBOKIF O
BE R 2B ST 2 <2V TR 2 D ah 9 %
B2, 4 7)) YA DI=E—=A—BIOMIZFEH X
N2 BLGIILIR I L R ORI BTl L T8l
WENDLEF—T7THDLIEND, IEHHNEIE,
RP % 2T THIGT % &) NI B2 5547 ok
HAEVICHMT 270G EICEZL 2 ¥
DIDOFEBKRIE T35 2 EDEWICHEETH
L. A4 7)Y DURFIO BRI 1212 mRNA O
it ik > Tl s hz L sh a2
oY, SMOMETEH A 2 ¥ DIOTaE—
y—IZAHLZZ. B4 2) v DIOTRE—Y—D
$f & L T, estrogen responsive element (ERE) 7%
vk, PR SHBIN T3 5 e-Jun/c-Fos
RT3 H AP-lsite #4135 02 H 5. 7,
c-jun/c-fos B1s 113 F D L2 ERE & 4§ L EaR
N LB OO IS e-Jun/c-Fos 28BS L b
EHGEIhTVwE, Thoonl ehn, WERLE
WAL B L 294 7)) DIOFRBIC

b

wo4oUM W4 2U»E
s TRE R TR

$icdk2 TR

E,() (+)
waw L BY

7 KRR 1OEHIN O EARINC X 294 70 L o%g8la) &894 7 ) ¥-edk BT

DI (b)
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H 2 faikb2% 8 o

b

c-Jun

c-Fos

LoD

B-7OoF>»

0 2 4 6 12 24
E 5% (M)

M8 IEWWMIEIZEBITS c-Jun, c-Fos ®¥M. a;invivo, b invitro

Y4512 D1 JOE—F —DOMiE
%! A5-1 E2F Spl E2F SpiSp!

pastic—{ L 1®

9 SRMEHLAEYA 710 yDI7TUE—Y—D de-
letion construct

c-Jun/c-Fos 235 LT WAtk 2 B L7, %
3, EBRIC c-Jun/c-Fos 2SR I BLL Tw
P RERGICTEBELALLI A, cdun,

c-Fos & LW O LRI S 7= (X8
a). KIZ c-Jun/c-Fos D5 BL % ¥ 38 bk M
T Western blotting THIE L /- & 2 5, BRI 2
WE ) CHFIZ c-Jun DRBEADEIEE S h, 4 7Y >~
DIORBBIZKITLTHAH T L2VHBL (X8
b). ¥4 27 ¥ DIOREBIZ c-Jun/c-Fos 35 L
TWAHIEZHEICHLPIIT L7202, 47
¥ DIO7aE— % — w7 luciferase 7 v & 4
ZRAITLTH A 7V ¥ DLl oG HERT
AL OB 71 € — % — 0 deletion
construct M F # I luciferase # 14 T Z Ml A A A
72 plasmid (Xl 9) & Renilla 33! plasmid % 5% 2B
bRz IR L transfection L, E.(107°M) #mo
£ 4% C luciferase IitE 2 WE L7 & 2 5, EMR
MR IZIE TR T O plasmid 1A BRIEEZ RO %
oz, EARMEIZIE7TaE— 5 — EIZ iz
BEHRHBHNTTH 5 c-Jun/c-Fos 234553 5 . T

HHAP-1site 2 fiTH1FEL2HFO S 1 € —
= ZRFENEO LR 2R 72 (K 10a). O
REDIE, EAZXZNER EEOHEMBMIZE) Y
429 Y DIOREBIZIX AP AWML Z A L7
c-Jun/c-Fos 2885 LT 2 W BEME AR X 7z,
g4 7)) D17 E—¥% — %47 5 plas-
mid {2 c-Jun % W\ iZ c-Fos 33 plasmid % co-
transfection L, BB TH;#E L T luciferase
WHZAE LA, AP-IEAHRNEAT A1
& 2075 A3 FIZcJun % co-transfection L 72
L & 2D A luciferase DIETED EH A SN
(K 10b). Th o525, BER ERHNEO BAZ X
B R A B2 B LT c-Jun A AP-1site 24 L T
4270 Y DIORBREMREL T2 W REHED R
R F (WA

(iii) ER Rtk PYBLHE Ishikawa HIFE O E.lC & 5 3
R EIC B A AHN OB
Ishikawa Mild % B ORI LM EFH T L 3
H B B 22 + rapamycin i8I F TR L 720 B
EZHRML, BNEO{EFHA 7Y CORKRE
Western blotting IZ X VAT L2 2 A, 4 7Y
Y DUE EARMAT & DB Hh, 72, EiRINED
BmbEEIZE £ 572 (X 11a). % 7 Ishikawa
MIZY A4 2 v DI T aE— ¥ — @ deletion
construct # 4§ % plasmid # transfection L, E:
BMoFETEOFEREZRF LA, 17
) ¥ DIOEEEIEVET BRI 25 IC AP-1 site
O PO TuE—7 —FMICEBES N T2
EME RN T 2 BRI X 2160 LR R
LRKEN 7D 5HFD T 1€ — % — plasmid

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20004 8 H YYRYI L 1185
Luciferase
HiE '
10 g [
B EL(10 M) (+)
0.5~
144 104 78 PA3LUC
1.5
b O 7523 Roa
1.0 c-Jun
,,,,, c-Fos
0.5 B
L _HEe s Fa W s CERE
-1,749 -1,095 -770 -558 -327 -144 -104 -78 pA3LUC
Sp1 AP- E2F o1 E2F sp)
»]‘749 v 7 Y, > 7 : W
-1,095 @
770 55 @
' B ¥
FERALEYA 2V D1 FAE—4F—D deletion construct ) pASLUCT Tue 1 @
10 IE% PR LR TO luciferase 7 v £ 4 OFH, a4 7Y ¥ DIOEEEH
KT 2 ERMOEHE, b, 4 7Y ¥ DIOEEENICHT % c-Jun/c-Fos O
a LI R ¥ W ORI BB 1 HEAR AR o
i Ao UVE 100 p27
L B-TOF 10
1
o 0.1
| H
}I;\;ggif(&rai;(ﬂ BB roown . i ' K| 67
b SRMIE  SRMRE SR

all

04

s pasin
N 8 )

K11 Ishikawa filBD ERIFIZL 2894 7 D%
Ha) L, BRIBIC L 294 7)) ¥ DIOESEYE (b)

T, COMBIFA 7Y U DITOE—F =D
FTCTFHICH G E2F K GHME AL T
E.DR R B % Z 1 T H etk & ~3me L 722 (1M
11b).

3. W LEME L OCHERO T X X7
O & B HAENC B0 2 MRE RN T o
5

(1) Ml B S5 I BLod o e 12 & 2 BL%E D il

2

T

o
12 RYEEBICBT S p2TDREL

B R TiEH 4 2 Y E & cd2BAA DY £ 2
1) ¥, cdk OFEFUIFWNALT L2 (K 3). Mka
0 I -f- B (ps3, Rb, p2l1, pl6, p27) DIEH
WIETHORHIE, WMt ORBII T
TBREETH-7. oWl tidchso
HWMAPHKN o5 b THA 2 1) ¥ - Ecdk2HE
K @ inhibitor'”'" T & % p27® 4 A1 2> © #
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a a. ERABE LR b. Ishikawa
PR
P27 s p27
YA DYDY
- YA 0D
AL YE '
AU VE
calkd s
C? gy cdkd o
PONA  ammier i cdk?

MPA# 5] wE%

K13 S NIBC B A4 7)) U B - edk2BEtE
MK & p27(a), B X MPA - £ O W #iE To
p27D3E 8L (b)

WZbH 7 5 Mo 82 2o (IM12), Zo%R3l
N —IEKi6TE M E LR LT, 36122
D pTORME LD 4 7)) v E ORBLE Lk
ThHE, BWHTOHAL 2 U E - cdk2BitEMING
W -8 L 72 3R p27D s BL & b (1413
a), FC O K67 TH -2 & Hh
O, FWIIZBITZH 4 7)) Y E - cdk2BYERIT
Ep2TI2 & > THPLE N T LY EA R X R
720 F 7z, WIS B B p27o R BLO R N
p2TR 7 AT U IlE o THEESR TS
k2RI 2H0EE£EZONI0, TOufk
Pk 2 WK T 5 728 MPA G960 0 NI Rl 9
DI BT 2 pTORBL B L 2 A,
MPA 9 O p270 %8 BLIZ i Bl X FHWIC
W LTB Y (K 13b), p27id 7a s 250 /(2T
FEINLWHENZ BT EZ Shi,

() B B NBR Fe B L WS O T a7 x5
O A & B BRIIHEINC 350 2 MK BRI I - o
B4 T BT R NBER E AN PRI BR T
X, ¥4 7Y » DI, E, cdk4, PCNA ®%Bli P,

BT e i e BT T

P, BRI 10°0M 10°5M MPA  HREIN 10°8M 100M

K14 ESENIBUR % (a) B & U Ishikawa Mg (b) 12
B LM ESIN Fglo 7y A5 a ik
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LU, 107°M RIS MPA AR IR L b L C38
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Abstract

The growth of the normal human endometrium is stimulated by estrogen and suppressed by progester-
one via the respective receptors, estrogen receptor (ER) and progesterone receptor (PR). This is also the
case in some part of endometrial carcinomas. Recent studies have revealed that the cell cycle-related mole-
cules, such as cyclins, cyclin-dependent kinases (cdk), and cdk inhibitors (cdKI) play essential roles in cell
proliferation. The present study was undertaken to investigate the possible involvement of the cell cycle-
related molecules in steroid hormone-dependent growth of the normal and neoplastic endometrium.

Immunohistochemical staining demonstrated that in the normal endometrial glands, cyclins (D1, E, A,
B1)and cdks(cdk4, cdk2, cdc2) were sporadically expressed in the proliferative phase, and the expression
of these molecules except for cyclin E and cdk2 was reduced in the secretory phase. The cyclin- and cdk-
positive cells were also positive for Ki-67. In endometrial carcinomas, however, overexpression of cyclins
and cdks was observed in 30~75% of the cases examined. Overexpression of cyclin D1, A and cdk4 was
more frequently observed in high grade endometrial carcinomas, and survival analysis revealed that cyclin
A was an independent prognostic factor.

The molecular mechanisms for the estrogen-induced growth of the endometrium was analyzed using cul-
tured glandular cells from normal proliferative endometrium with or without estradiol (E.) stimulation. Ex-
pression of cyclin D1 was detected 4 hours after E. treatment, and followed by serial expressions of cyclin
E, A, and B1. Immunoprecipitation analysis confirmed the formation of cyclin D1-cdk4 and cyclin E-cdk2
complexes, and subsequent phosphorylation of the Rb protein was also observed. For the intracellular
pathway of cyclin D1 up-regulation by estrogen, we hypothesized the involvement of transcription factors,
c-Jun/c-Fos, since the cyclin D1 possess c-Jun/c-Fos binding (AP-1)site but lacks the estrogen responsive
element. The expression of c-Jun in cultured endometrial cells occurred 2 hours after E. stimulation, pre-
ceding the cyclin D1 expression. Luciferase assay using various cyclin D1 promoter constructs revealed
that the elevated luciferase activity after E. stimulation was observed exclusively in the constructs possess-
ing AP-1 site. Increased luciferase activity was also observed when c-Jun expression plasmid was co-
transfected with constructs containing AP-1 site. On the other hand, in ER-positive endometrial carcinoma
(Ishikawa) cells, the expression pattern of cyclins after E. stimulation as well as promoter activity of cyclin
D1 differed from those of the normal endometrial cells.

Progesterone-induced growth suppression of the normal endometrial glands was examined by immuno-
histochemical staining of cdkls (p16, p21, p27). Elevated expression of p27 in the secretory glands and the
topological correlation between the p27—positive and the cyclin E/cdk2-positive cells suggests that p27
counteracts to the function of cyclin E/cdk2. Treatment with progesterone in the cultured endometrial
cells also induced the expression of p27 protein. Northern blot analysis of p27mRNA and p27 protein-
degeneration analysis using cycloheximide showed that elevated expression of p27 protein is due to its
prolonged half life rather than transcriptional activation. Transfection of p27 expression plasmid resulted
in the decrease of proliferating cell nuclear antigen expression.

In conclusion, up-regulation of cyclins and cdks by estrogen may play an essential role in the normal pro-
liferative endometrium, and the estrogen-stimulated expression of cyclin D1 is mediated by c-Jun via AP-1
site. In the secretory endometrium, p27 is an important molecule in progesterone-induced growth suppres-
sion. In such ways, the steroid hormone-dependent growth of endometrial glands is regulated by cell cycle-
related molecules. In endometrial carcinomas, however, the expression of these molecules is different
from that of the normal counterpart.
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