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Effect of G1 Cyclins Expression on Clinical Prognostic Parameters in
Cervical Carcinoma

Young Tae Kim, Byung Hoon Choe, Jae Wook Kim, Jae Hoong Ko,
Eun Kyoung Choi

Department of Obstetrics and Gynecology, Yonsei University College of Medicine, Department of Biology,
Yonsei University

Alterations in the expression of genes that control the cell cycle may be of critical importance
in tumorigenesis and malignant transformation. The major regulatory events leading to cell
proliferation occur in Gl phase of cell cycle, and the deregulated expression of Gl cyclins is
related to oncogenesis. Cyclins D1 and E play important roles in the progression of cell through
G1 phase of the cell cycle. Amplification andfor overexpression of the cyclin D1 gene and aberrant
expression of cyclin E has been described in various forms of human cancer. However, the role of
cyclins D1 and E in cervical cancer has been poorly defined. In this study, we examined the
expression of cyclins D1 and E by Northern blot technique and the status of human papil-
lomavirus(HPV) type 16 and 18 by polymerase chain reaction in 25 cases of cervical carcinoma to
explore the relationship between cyclins D1 and E and cervical cancer. We found cyclin D1
expression showed down-regulated expression in cervical cancer but cyclin E expression was
increased in cancer group. Other clinicopathological prognostic factors were not correlated with
cyclins D1 and E expression. Further study based on larger numbers of cases with correlation of
cyclins D1 and E status and survival data will be needed to elucidate the use of cyclin expressions
as prognostic factor,
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A X 2 A AH(cellular reproduction) 8] 23 ¢ M EF cyclins, cyclin-dependent kinases(CDKs), 18] L cyc-
71 S4 Gl(gapl) phase, S(synthetic) phase, G2 lin-dependent kinase inhibitors(CDKIs)7F B35 o] )
(gap2) phase, 2] 31 M(mitotic) phase 2 T4 5] 9l v} @A7A E{5 2 A E(mammalian cell)ol] 4 = 8
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C A7t AEABGNAN AEFS) 2HSY Gl cyclins®] Bl YA AF AR viAE 9F -

el CDK7F ¢l A led AXF71e ZeAAA
43 CDKE z74 g Rez 43A 3
t}.(Fig. 1)

o8] % CDKE cyclinol&tn &2 ¢+ @933
Agsiorst EA4o| gle H4& YehiA do. @
4% CDK subunit3to. 2+ &2 %}-8-(enzymatic acti-
vity)& vehlA] £33 cyclin®} 23§35t heterodi-
meric enzymeo] E|ojofst v 2 A 48& 73}
£ Aol FYHAY AAALY HERIIE
DNAEA & + 538 Gl phasest HEE LS 3HA
#= G2/M phased] EA)3}E 23 €] restriction points
R-point)el] X HERFo] 2AEE Ro2 ¢HA
9l=14 Gl/S phased ZA 3+ cycling Gl cyclins
{cyclin C, D1-D3, E)ol2t1 3l G2/M o|q7E =
3l cycling mitotic cyclins (cyclin A,B)& T¥3}
2 ek Cyclin A DNAZA A 22 Aol @3
of prophase7} x| %7}8lT}7} metaphased] 45
CDK2¢} A#%ch Cyclin BE S phase¥4H5E F
7}8t7) A 28}o] metaphased] FH & 2FE Hol
o p3d™?9} AE ST cyclin C& Gl FH7|1HE &
g5 Aoz vagn Uth” D type cyclin®
DI-D37} don o|F D1& Gi¥wtrlo 7t #d
o] Z7}s}s CDK2, CDK4 ¥ CDK5¢} Z¥std
G1-S transitiono] B AL Y& A ot Cyclin E
= Gl phaseZ 92 e Z713to} Gl phase¥ i % S
phasexutol 713 W& w@o] o] Fo{xn CDK2%
Agss foz A Aok

olgl g cycling < ¢3}AI BHE ] o 7}
A @A 477 AYolem Aok 4E
ATE 3§ A Be& gHHAREC] AFAA
(growth factor)9} A EF71& AAst HERE7]
AL 2AsE AaALAe FAAAY] FHH
Az whde] PgHAAEL AXF7] 2H7| A
A Byolas g A¥E FYPoIA AERE
2 RS gege dAgtn geiA AP
EF P FF golME cyclin KA F2H W
3 Z& surgol g3} gl AE Aoz wy
A A 2F cyclin® GFAAZ AHIT A
olg|g d2AE e, F3A U(parathyroid ade-
noma), F4%4E & ¢ Aot ALl E BY g
slojg] 27t £F GAMY cyclin A FHA FH
Agsol go nuse u' R FAAF

Cdk2-cychin D
-~ Cdkd-cyclin D
Cdk5-cyclin D

Restrigtion
point .

Cdk2-cychn A
Cdk2-cychn E

Fig 1. CDK-cyclin complex in mammalian cell

Ne fAZAu g o8 FgAd 328 f34
(PTH gene)st AZAFO] ¢ fdctn de{zud
PRADI(parathyroid adenoma 1 gene)f+H2}7} cyclin
DI §AAde] waAAD” FPgAME cyclin E
SRR FE3 ido] it AAV A9z
Ragoe] QukP* Zerfass 5(1995)91 ¥ NH
T3 AZFE o] 4F A7 E ARTFFuteld
2 (human papillomavirus, |3} HPV)e] E7 {4z
Z transfectiond} Al 5% cyclin ES} cyclin Af-H 2
o ¢do] 7tz pagA”’

3 o] § cycling] HAEE T4 ojFs &
A3l dF7t AEH R QlEH Zhang F(1994)
cyclin D1¢] F@do] Fustel U F& 5@
%o} x| AHtumor marker)g} 1 B 1319 1™ Nielsen
£(1996)2 cyclin ES} zhdd o] Fute] BEFE o
FoAexn Bustdch® Uhlman $(1996)2 cyclin
D1¢] w&Eo] FF %ol gl ¢4 j&AAR2 A}
28 4 oz F3E udo Ito $(1998)2 =
Zuetetel 4 ¢ cyclin D % cyclin E9} ddo] ¢
4H dEAAGE BEAol gtz wusgot?
a2y e £59 ddrdMge 28 4 &
Z745%43 cyclind i@ A7 ¢ 91 3%
02 AFARY HEFE o8¢ Kurzlocks] &7
o} A cyclin D18} @3 f22 Audo] Bud
A¥3 gld 4% (protein leve)ol| 9] cyclin D1
% cyclin B¢} 4@ & W23} 8¢ 4 (immu-
nohistochemistry) & 0|48 AT §702 $RH
Ae Aol
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E& Holt H&A AFAFYA RNA levelo] 4
9 cyctine] HH L NPT HPVS d @3 2A}
ston 1 A3s} Y4H JEAAeGe g¥NE
dotnzt B AFE A YPdg.
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1. 97 h4

19973 192E 1998 114747 A4 g 9
Hojet A5 vP Y AENE FAZ YT
$xF g7 &3 AFAY AdedM F&
H AZEEGeR g8 257 28 2T
FZAGHo R HYAFTHF Y] HHE SH ¥4
g gAoz o AFAFRIL BAY HAA
el X 2775 biopsy forcep2 & 0.5 x 0.5cmA7]
olde 23 & FFEHo 9o H¥ HAAA H3
70% 9] nitrogen tanko] B.@§c}.

2. AT iy

Jh) DNAFE ¥ 98T HPV 44

Microcentrifuge tubeo] 10uge] AZ7AR X3
200 219] lysisghE&Ae] Aol Yot 302 F¢
vortexing $- 40 u1 silica 8- 9(100% silicon cioxide at
pH20)ol £ F 48 A2 10% BA WA F
10 5<¢ 1200062 Y4 Eedte] 454e AA
ot A &S A48k 500 ¢1 washing &3 H(SM
Guanidium thiocyanate, 0.1 M TrisHCl at pH 6.4)°]
Yol Estn A4RE F 4E4E AAR
o] }4& F W A& ¥} 80041, 70% AEEE Y
7bste] YA EE &0 A 28 R A E
8001 ofM e E5 F AHEEF ¥ 108 5¢
65T A Zdch 50x1 H00 %< ¥ 108 F<
65Co A wjdgtcl. AAE (aliquots of crude lysate
and purified DNA)& 8g/l agarose gel o] W79 F&
3 % ethidium bromideo] G giv}. 2 WL 241
template DNA, 2z} primer 3 10 pmole 2 ul), 44
I(10mM)2] dNTP, 0.1 10,2 unit) Taq polymerase, 5
p1 10x bufferst 349 419] FHFTE LB} nest-
ed PCRE 918 cycling %3¢ 5 9 A A4
outer primerE R A cycling(®¥ )& 95Tl 3% ¢
13, 94l X 1&, S0TA 158, 2TAA 28&
353 w23 F712 72T A 588 DNA thermal
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cyclero) 4 ¥t A|Z1Th(Perkin Elmer Cetus). 3 ¥
PCReIA Y& 1xl& 2¥A cyclingg ¥t} PCRE
3 AHE¥ primere HPV 163} 18& FAlo} 5%
¥ 4 lE consensus primer2 HP1; 5'-ACCGAAA
ACGGTTGAACCGAAAACGGT, HP2; 3'-AATAATG
TCTATATTCACT-AATT &, AH8-3la] 95Tl 38
13 Wg F, 94THA 13, 60T 18, 7
2CoAA 18 5 303§ w83y 712TolA vz
9 58S 13 Agdd. 453 W39 nested PCR
9] primer= HPV16°] Eo|% primer2 HPVI61,
5'-ATGTTTCAGGACCCACAGGA, HPV162; 3'-CCT
CACGTCGCAGTAACTGTE& HPVI89] Eo|3 pri-
mer2E HPVISI; 5’-ATGGCGCGCTTTGAGGATC
C, HPV182; 3’-GCATGCGGTATACTGTCTCTY| se-
quences& 2z} AL8-3} %l Ch(TakaraX} #|E). B-glo-
bin(268bp)->- negative control 2 X E assay of ¥ g5
o] YA NZFOZ cloned HPV DNAE A} 43
.

Lh) HA RNAY &a

Z3(100mg) & AAFALE ol &3t YAl
A E4% ¥, Trizol Imlo] £l epi-tubeo] &71
t} 587k vortex §¥, chloroform 100 ulg ¥ 1 ¢t}
A) 527 vortex 331 15,000 rpm, 4Tl A 1587F €
AEYsdq #4453 HeE e B 43
2 T} & wbed] HE F, 1 vol. 9] isopropanol & %
2 & 4o Eoh o|F -20TA 308 Fx FA
¥ 15,000pm o2 4Toll A 3087 A4 &3 o
AHg JAAZch DEPCE A g 5/ Imlo] A
#er A 71 HAlo] 10 M Lithium Chioride& &% 2M
o] & A7t : 4THA 308 o] WX ¥
15,000 rpm 2.2 4Tl A 3087 94828l RNA
& FAAZ. o] RNA HHEE 70% cold-ethanol
o2 Hoj& ¥, DEPCE A& F7F5 < 30 uld
=t} o|gA A E¥ HMAH RNAL spectro-
photometer& ©o]-§-3}¢] 260 nm2} 280 nmoj A {3
E§ 248d ¢FEE Yol ¥E AN

CH RNA ZJ18 &

RNA 719§ formaldehyde gelg A}&3it}.
Formaldehyde} %3, 5 X gel running buffer (0.1 M
MOPS, pH 7.0, 40 mM sodium acetate, 5 mM EDTA,
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pH 8.0)7} 1:3.5: L19] "] &o] A 44 A& 1%
agarose geld TS| 10 £ pre-rung ¢ F AL§
8l RNA A| &% RNAS} formamide, formaldehyde,
5xgel tunning buffer& 4.5 : 10 : 3.5 : 28] v &=
ol 65CollA 1587 MANN F H/F5 & &
tt. A7l95o] ¢ ¥ Hybond-N+ membrane
(Amersham)ol] Z1F & o] &3l RNAE HojA7|1L
(TransVac, Hoefer), 80CofA 1087 9§ ¥
UV-Crosslinker2 17 A 71t}

2} Northern blot analysis

RNA7} #o}l¥ membrane® hybridization § <)
(50% formamide, 0.25M NaHPO,, 0.25M NaCl, ImM
EDTA, 7% SDS, 100 ug/mi denatured salmon sperm
DNA)e|l 97} 427Coll A prehybridizationA] 71t} 44
7to] A\t ¥ hybridization§4-& A 2 ¥ 1 WAME-
EAE probeE EHAAA FETh 18AZL o] 4]
At & hybridization 892 ¥ 2] 1 membrane§ &
A 1 (2% SSC, 0.1% SDS)Z 52TCoA 3, &9
O (25 mM sodium phosphate, 1 mM EDTA, 0.1%
SDS)E 52TAA 29, &) M (25 mM sodium
phosphate, 1 mM EDTA, 1% SDS)2. 2 52T A 2
Aol FE & X-ray BE| 7341t} Autoradiogram
< scanning densitometer(Molecular Dynamics, Sunny-
vale, CA)E o] 43} Z} transcript®] ¥& F%3%
t}.

oh) @AlS-EX| probe M=

Random primed DNA labelling kit (Boeringer Man-
heim)& o}§ &t} DNA 50 ng& 100Co A 5&7+
WA Al 71 & hexanucleotide mix& £¢1 2 Klenow
fragmentE o] §3te§ [¢-"P] dCTP (3000 Ci/mmol)
2 DNAE HAA|Zc) §E3L 37T A 4083 A
Aom wgo] 1 ¥, spin-A Y (QIAGENE)E A}
£3to] W84 (radio-labelled) ¥ probe T &3}
&te] Abg-3he) WALE-E A probe AH8 Z A 10
B BU ¥ ZuE 48 $& F (@A) AHE
gt

) SAHX2
Az EAEAL SPSS (version 8.0) software
A}8-8o] Fisher's exact test, z° test& Al&-&.om

p<0.05%) A4 BARHLE £ Aol7} 2l A
o2 BRsAT:

m. &

1. HgAZ2oM HPYV ZH 4

PAZ2FAES F3AAE T AT EF dFHA
&2 %3 YojA o squamous cell carcinoma(SCC)
19¢), adenocarcinoma 44|, adenosquamous cell car-
cinoma 20|t} SCCE keratinizing typeo] 11¢]
o] 1 I 84| = non-keratinizing type©] 1 t}. PCRE ©]
£3 HPV F4& Agglon BE oA negative
control2 B -globin®] Z Z(amplification)o] § A] ol
g H k. HPVE 163 0] 184(T2%)el X HEHA
on 188& 64(24%)ol A FA=Y o 1633 18
ol FAlol #EE ¥+ 3471 AATh

2. AEEXol A cyclin D12} cyolin E2| 2dd Abe)
Northern blot%t 5912 JZFAME 1.1 kb 227)
9} cyclin D1 % 1.0 kb 37]9] cyclin E7} &5 #%
"ok 2 &Y AT TG 2HAME cye-
lin D1¢] EHo] ZAH e & Yo &
3] HPV type 16 % type 18 Zgo] &UE AT HHF
Az A o] A= cyclin D19] W@ o] wj ¢ FaAH
Atk WA cyclin B9 ¢#& A&ATAAN =A
HEEo Agol #FHUAHFig. 2, 3). o] & densi-
tometer& ©]-8-3}¢] transcript®] 4& FAs5 e
AUz v3 FEFAFAAE cyclin D19 &
o] Z+aHo] UE HYEL HFoH cyclin E9] H$

h
Sl ¥ e e ow e Kl
] -1

HPY =, g W
evelin D h
-

ovelin bk |

Fig 2. Northem biot analysis of cyclins D1 and E on
cervical cancer correlated with HPV-16 positivity

cvelin D i -

Fig 3. Northem blot analysis of cyclins D1 and E on
cervical cancer comelated with HPV-18 positivity



de Btz vz EGTAA F7HE o
=0 FFHAY FARH R {oF Aolg B
o} A& Wskrh.(Fig. 4)

3. oM cyclin D12 Wizt olatye| s

H o ¥olxtete MUY

AR 29 cyclin D19 autoradiogram- densi-
tometer2 ¥4 39L& v YT 16DU(densitometric
unit)o] 11 & gt 18DUE Yelytet. oo 18DU

& cutoff2 7)1E3t F{YTNAY cyclin
D1¢] transcript®] It@EF4H 4y a4
FAetel #AHS BAE A, gAY, WA
9 A7), dBHAo] {7, HPV e T4
Hog w93 Aol& HolA| gdn NEYE
w2t & cyclin D19] 3@ do] FAGH o2 §9
g o] & vreb 1T} (Table 1)

4. FgAZoM cyclin E9f Dl ol AEe| sy

o £oIXiote] BN

W=7 cyclin E9] autoradiogram-g densitometer
Z 439 E o BF 19DU(densitometric unit)o] |
1 Hoghe 21DUZ FFHU o]d 21DUgHE
cut-offX| 2 7]F3le J & YTl A2 cyclin D19
transcript?] IGAGY T YAH AT A FAA
oo HAAE FAT A, gAY, Wi 27,
datd Aol f¥F, R AXEYEIE FAHOE §
g Aol & HojA] ¥tot nHY HPVe 7Y

40

B8 ; cyclin D1 M ;cyclinE

Densitometric units(DU)

Control Cancer

Fig 4. Densitometric analyses of the relative levels of
RNAs
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Agd o

o] A& ofolA & cyclin E9] Fdo] SA %4
22 #9384 w4 Jebgcl(Table 2)

Iv. 1%

¥ G E Age oA F49 W
& Bol1 3t AFEE YL RAZXE 1997
T BadA AXgeAe 21.1%8 At 9o
¥ YU EE Holn glon AN AHYY7F
FLAe] 429 10]4¢ A sn Uk w2 A
AAHCZE wd 509t o]4te] &x7t RnusE
AAdozA M A NET} o oz dF
AT uid 20 9+ ooz Yy b ¢
Ao FEokE At L 5% Fdo]
0.7 Ad o] 4 dzhe g 4ge 4y o
T& ¥ AFAEYE A HPVY Hge] £
T 9o deA AUk AFAEY LA HPV
o] AR B/AE RAFE 48 AFdA Cam-
pion §(1986)& 2'd o]} A X AF % F-o] Y F(mild

Table 1. Correlation between cyclin D1
overexpression and clinicopathological
prognostic parameters in cervical carcinoma

Overexpression
Category ® Present Absent P value
Stage
1&1I (12) 6 6 NS
me&lIv (13) 7 6
Cell type
Squamous 19 7 12
Others® (6 s <0.05
Lesion size
< 4m (10) 4 6 NS
2 4cm (15) 7 8
LN involvement ent
Negative (10) 6 4 NS
Positive (15) 7 8
HPV 16/18
Negative (7 3 4 NS
Positive (18) 8 10

" Includes adenosquamous cell carcinoma and adenocar-
noma.

LN; lymph node including pelvic and paraaortic
lymph node
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Table 2. Correlation between cyclin E overexpression
and clinicopathological prognostic parameters
in cervical carcinoma

Overexpression
Present Absent P value

Category ™)

Stage
1&1
mé&lIv

Cell type
Squamous
Others’

Lesion size
< 4cm
2 4cm

LN" involvement
Negative
Positive

HPV 16/18
Negative
Positive

(12
13 NS
(19
(6 NS
(10)
(15)
ent
(10)
(15

" NS

NS

(n
(18) 16

" Includes adenosquamous cell carcinoma and adenocar-
cinoma.

LN; lymph node including pelvic and paraaortic
Iymph node

<0.05

cervical dysplasia)o| 3l& #2to]M L= 2T H -0
¥ Z(severe cervical dysplasia)o.2 ZPE F=R) o
85%7+ HPV 1683 HPV 18%d] #ds itz
stgon® w3 29YF HPV 163 3} HPV 183 ]
AZ ARG e FAANE PALEG A
Ae 18] AL H6Mu A 1= AF AR Y
zoz AYgdn g™ Y7 HPV
£ o 804 Fo| EulHo nuEH gEd oE
HPVZ N E A FF S 19T high risk
type) 2.2 T2 o] ¢l+ HPV 1633} HPV 183 &
70-80%01 39 AFAFFEHAA FAHD .
a8 ol g 19 ¥F HPV DNAY 4871 AH
A AKin vitro transfection)@ A H A Aol A Hx 9
£ 3}(immortalization)7} §ESE Ho| WA
o HPV7} B33 5%e] HAd 3lo] d& @
dol AE Hol FRHYL'? B AFoME
&4 AZTAELEAY 2N FHELAYNE
S & o] &3te HALG A 2% M LHY HPV
o #9¢ ¥asgon ot e d7Ae B
o $AHg AAHE YR
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agy AFARG JdolM 2HYFE HPV 9
# wdvde 8% B2 dFEH7 g 9l
o HPV Zda5toa s ¢ (carcinogenesis)ol
ol2x it Aoz ¢A Utk HPV A
ATHAQ A3 7 50| ¥ F(cervical dysplasia)E 7
A A A3 745 Ycarcinoma) 2.2 W P& Aol A
fFAAzEY A 2 H%H FR2E ofy &4
A A=Y AA FE Aeo|vt. 2¥R2 H2
AFAME AZERGANM HPV 93 uwp EE
down regulation® & M EF7] Z2HAX ] dig d
F7b ¥gs AYPH A 9on] B3 cyclins, cyclin-
dependent kinases(CKDs), ¥ cyclin-dependent kinase
inhibitors(CDKIs)o] ci¥ A7t FF=H L ot &
F79 doAME cyclinfrdAe] T2 ¥ 3L
Fer@ol et #do] e Aoz WA dA
2% cyclin® dFHAZ A4H 1 Qo)

A2} e FEAEIL X AdE &
Aog ZANAE AEFV] € MXEEE &
Ad. A2 dA g oA 712HQD A+EFS
AME e 23 B3 e Foprt AEF7
B 3o {1 gl A¥e fFAHREEL GL S, G2,
M7|12 FAHEE AEF7IE AA o|FAH of
& HEF7]S 2 cyclin @R FY T} £F
ol Fa¢ HUE 2 JUgol FFHA HNUh °]
& cyclin® AMEAFFH £39 7|5 FY3iv
cyclin dependent kinase(CDK)E 3% ZA3ste z4&
Yehl A €t ARQHE] HEZF7]= DNARA &
FE8E G1719 AXEE S sHASE G2M7] 9 2
7Hel Fd ZA 8 A(check-point)d] o3 ZAHE
Aoz d#A 9ed GYS o)YrE ZHste=v)
#A & E cycling Gi cyclino]g} 3tz G2/Mo| 7]
& ZA3E cycling mitotic cyclin®. 2 783812 ¢
t}. Mitotic cyclino] & cyclin A, B7} £A39 Gl
cyclind] &= C, D1, D2, D3, E5o] ®.15o]qlth of
€ 7Ho cyclin D1o] 7h WA wa g o=
FRZAF%Y FAUAALE A2 A9
A Ao & cyclin DI/PRADIC 2% 2 $ 1 9o
AMEAA 11 Fgo] EA3LL U4 bel-l, int-2
3 ugE AAd Q7] AR ARFLAME
ojlg UAe} o] FEHE A¢UF ruxa gt

I = o]y ¢ cyclin®] HA=E FYY A%
8} #dstq A7t g e Zhang F

E
M
A
T



(1994)& cyclin D1¢] Fg¥ o] fidol Aol #&
745§ 2% A AHtumor marker)a} ¥ 18P
Nielsen 5(1996)2 cyclin E9} s#o] f4te] &
¢ d¥daan pasgch’ Ublman 5(1996)
& cyclin D19] 2#o| FFe Qlo] ¢ 43
Az AH4E 4 Adn F3EY wed o §
(1998) z-zWetgol 49 cyclin D R cyclin E9]
o] A4H ¥t ddol gL B
naed® & drdNE AFERGE Ay
2 cyclin D19 g3 J4ge gy 4FUzts}
o BEAE RAE AFdME Y497, a2
7, dRH A FE ¥ LAY HPV ZAREFS
A%zt EAH o FoF #AA] e
Uz gttt Axyed gdetde BAHLE &
o #HEAHE BYcH ot E d+AE0] ¢y
A F(protein level)oll 4 = G2 2 3814 A (imm-
unohistochemical technique)& o] &3 K. o]A 9} o}
#7414 238 YA £ cyclin B9 3
3 Fztete] FARAHS AHEE YAH7,
Wae 27, AEYe, gl dofFEde ¥
Adoz oY quAHL JYehliA &t W
Ho] 194 HPVY| FHE FEATAAME cyclin
E9| #utgo]l ®A uYebed ol Southemit
Herrington(1998)9] 373 % AHUWFFEAAAN
949 HPVS} 191% HPVE F&3to cyclin ¥&
58 A7¢ Bud $AE AnE gk olE
9] in vivo Z 7o =% HPV 68, 118 59 A9
¥ HPV g €2 HPV 169, 183 59 19
g HPV 7ol #9d YA & cyclin D19 ¥
# o] v} down-regulation®) 3 Ht@ o} cyclin E9] W
#L up-regulations Qtty BudPcr. 2HY H
Hole gAoa § Bito F(1997)8 HIudAE
premalignant tumoro] A & cyclin ES} 3% o] #&
A B #h vz oM E cyclin S @ o]
down-regulations| Y tHE A¥tE d7FARE Ras
o] lom g od P AEFY] 2EURY LHAH
£ 7] 50| 4(organ specificity)o] =AY 715 E
dckx A

A

248

A3 9

B APAEL 197d 195E 1998 1197}H%]
AR &g AEAdARGude s
AEAH AFAEYo] 829 259 11 dEre
2 2o WAHYATHREol B SHE
gaez oo 27E Uk

1. 38GTANA HPV ZQ9Pel= PCRE o8
HPV HH4E& Agyoy HPVE 16¥0| 184
Mm%)NM de=HAew 188 694(24%)A
gelgddon 1693 18%0] FAd ZHE 3+
€ 39471 4tk

. T3 8o A cyclin D13} cyclin E9] A4 el
Northern blot4} 5o)¢] ZF A+ 1.1 kb 7]
9| cyclin D1 2 1.0 kb =719 cyclin E7t 25 #
it aeu &4 AT RS 2FAME
cyclin D1¢] W#o] A Qe & B
# E3] HPV type 16 % type 18 Z+dc] &g
A3 ARGz A E cyclin D19] E&o] ¢
Zaso] gt wde] cyclin E9] 28L& A&
dEolM EA d@S] AFo] FFHUT

. ARG FAA cyclin D19 S3 3 JA4H 2 83
o FelAtele BAAE AHEY J4HI], Ha
¢ A7), Yd Aol /5, HPV A dels= ¥
ANLE FAP o] & RojA YU AXHH
o wz}A = cyclin D19] Fddo] FAGHo 2
H93 Holg vetlTh

. AR YT AA cyclin ES] $@ 3 el o
Fozete] gEAME 949l Had 3
7], ddA) §7, R AXYPeiole= FAHL
2 o Aol g BolA ghou nHE HPV
o Zgsel A ddME cyclin E9} 3hdEH o)
EARH o2 {AdA =A ettt

Zgdog B dPodAE cyclin EY #¢do
AFAEGY FFEAs 4P v 19
HPV 7o) cyclin E9] 4@ AHF B-A 0l
AeE & & ATk 2 dFAAERY B
He AL Aoz ey 4FARE Al E
2APLL T A2 L B 477 e
of & Aoz AlgHTh
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