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FEHABORBEICENR HPV S5 LT3
Sl oM oTwa, LAL, CINL D50
%DREPNIIRENHEL T 2L, BRI HPV
AEHEICKRIE NS CIN3 THHETHRE & HiE
Biix 30~50% ICBERWI E XD, EROLBE
MAEBEILZVIIHPVD Y L € V2T TIRE
HIEL TV LERRELZRIETELRVWEEZEZD
na, ChET, FEFMCEIFROAHEM
(3p14-22) DA F AU DK, § 3 FRahR
Bi (3q27) DMIRAEHEICHRBEI A L XD,
IR I FESROREICHE T HELBETF
PHEAETHEEZZONRTVWAEY, FEFROR
A RS RERETOREICOVTIXIE
AL > TR,

ZZ T, HPV ZBIC X A EMOEILE A 5
BEL LCTrESSmfmEo sl 74 — %
WzfTo7. 7 FTEFRRFELERORBAE -
HECHS T2 HBEEETFERIETSI L2 H
e LM EiTo7:. MBdEEFELTE, &
MERIETFE LT ESEL e MEICBVWTRE
AHE SN TV 5 p53 HMWHBEET RV p16
WHBET, FTEHFRICEREICAT oD
HENAONS Z EAME SN TS 3 H{Y
RAERE (3p14-22) 7 5 Higk S /- FHIT #Phi &
ZF, ¥/, EMREOREEMHEETELT

STK11 (LKB1) BZF 22V THRE L. il
FLLTIRRIENZL DL FMRICBWTHERE
BICEEH s MESIN TS ras, $-FE
SARE CTIMRASA H N5 5 3 Beta (AR B O Hiph &
N7z TSC403 FHZEFIZDOWTREL /-,
WHRF = ENRE

1. TEHRPKREDO aFY) 71—

B DARMINLIAZ B R B O REBLR D 2 A
D X Jefauthdid 555, X fathonwgFhr—Kid
RGNS v & AIIATEILL, NELL 7 X Befr
K EDOBEZEFIBBEEINLEL LS, iFEL MW
DX GBI REETOREILZRIFL
TWw5h, FEHEMAKD 5 VIR TR XEEH
KD X Jeta ARG L -8 & B EKD X
et KA IFEL L -MAREL TS, Chz
Fy)rso—FrEnd, ThIZHLTHED SV
EHAOE >tk $hbbE/ 70—
FVRIRETHNE, BEPORMRIZT T
B E BB EEDOR —O X Feta kX RIF
LENTVWBEI LD, E2AT, X RBKROR
ELICIZ DNA D A F VALY E LTV B S LAt
HMoNTWS, FESRIXBAEREICHEETSLT
vhrur SRR BETFOAF VMDY -2 %

R L7r a7 4 —BATERERL, COF

EEHCCTERETEHRRRELERIERE FENER
BR) 2720 —-F NV EHETHAHDOICHL, FEH
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7543~#1 R (GERES) A B A fEEB
_’ Hha I Hpa Il Hha I Hpa I

(CAG)n *o |72, = 7= ]
\ / / \ I54v—#2 T
AFMEBE  RM4H09T5AMER l [ |
©1 (A) 7y Fo4y 22k exonl OME | DNA $itH# Hha I E1=I Hpa ITHIR ]

XYt RICHAEST BT &~ Fay 254K (AR) BT * * *

D exon 1l 121X 90% D~F A% R3 CAG D&

ELRSI (=4 7 045754 FUR), ROZE0EHIC N Fcran} "

AFMALEZT RV CpG HIRA D 1, S OHFIRICIE N crom

HIRRBESE Hha I, Hpa 0 RSB FEEL TV S

PCRDT7 543 —% COWFIRZMET 2 & 5 103% | I |

ard 7. . I PCR 118 # Genetic AnalyzerlZ THRHT l

<I> <> v o v o+ v o
| RBEROXREE_ /U\ f \ ( \
| BREROXREE—\ -
Ryoo—+ E/90—F)L E/90~-F)
______ R EEEOTLIL - K1 (C) 7¥Fuyr2EkzfiLisary
7 4 — BN

ERARD 5 ISR BRI R D 7 L LS
AFMEEINTHAHBEXBHEDT L ILHIAF
MEEIN TV AHIRBRBELTVWS (K)o —+

? 9 sFutenrcocian W), Ll Migfdd &b & 1 HoOMKICH% LT
B1 (B) XRBEORITLE X F 14k WA (T/7u=FL) OT, flkHOT<TOHM

) - STIRFEMO 7 LA X FMLIZ & o TAY
X R EORIELE, X B b DR ETF 24 F 1AL MTRRMOT L LA F ALk > TRERE D
- 4oy - . R - TWwWa, B ATRXBEREDOT LIVH, B
ENBTEICE-TRIS. <I1>OHKE T HE ¥k N s de o .
. ; T TREBBREEOT UABRTRTOMMBICB VT A+
D X Beta ks, <2>OMM T RBHED X fefalk . . - — ,
empe s . s MEIZE 5o TAREILS N TWB T L 2RT. #HkL
PRFALER TV EA, <1>OHMBTIEIRXBHED o
uty g in e ] ) DNA % i\, WKREESHE Hha T %7214 Hpa 1 T
ARWEF DT L v @ CpG BUAAL, <2>DHIKTE a5, me<x+ww)snfwfm7v
BHHRD AR BETF DT L VD CpG FHIRAT A F *

DT LIV CAG D#E LEFIOE S HR% > T i ' £

W, Lo T, %UI‘EE%%'GMEL?’:%EDNA%

—{ crom || amaxorLL-

5. PCR #I 5 &, FIEALS TV BMOT L bk
® PCR MDA AT & 5. PCR MW % WAk ¥
BE, IEHHED 5 VIRIMERIER T, BBh%
M, FEAEE, EELZ EORARESIZE 7 DT LNHAFNALERTO 2 ML RMAHED T
- 1 VAHRF VLSRN TOBHIRAREL TV B0
HoFNERETHL S LEARLLY. <, WREED 2 K0S FABU S D, Ll
EZAT, FEHRMIZOHMHKETHETH KDL %RE I 7 0—F N BRIKES TR XK
SRR 2R THRILT 2 EL0hTWS, L HEVIEBBHEOT LLVOANRITHE L 1 AD s
. . LA Y RN SR, B A TRBHROS T D
PL, MOKADVEDTHEEL/ 70— V% IECT LN DA, Ml B TEERAEOS T
WA SHIREHRED EDBRETEZ 5> TV 2 OB DREVT LVOAIRIERTLEIEERLT
ChETHLMIINTWEdolz, £2TC, F w5,
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CIN3 DBWOF, F &G SEY) Bk 2 5ifT L 7o 5
B, WwMEAE 25825 (a), SCI EIZ4HF
PO 8KIIMTTHHERBA M CINSAKHEEL &
(b-1). 5 BFICIZREHTSRINIC SCT DR L IZPL LTH
R FEL 72 (b-2). TFREFhOFHEIIODWTY
)74 —fENE T o7 (¢) . IEHHE (lane N) T
& Hhal SRH (UD) B D KENTRT 2 KD
YFREBDIH (R r2a—F), aBE»L 8D
SCJ L D% Tid Hhal WFH, LOFFROKE VA
YEXPRBER LA o 7-(laned : 4, lane5b : 5
K§). 5 R ORI 30 00 D H5 % Tk Hhal L #, FO5F
RO/PE Sy P2 E 9 (lane 5a), SCJ LD#%
LLdrar 74— REZILIRENT, (En-
omoto et al. Int J Cancer 1997 ; 73 : 339—344 & Y &
%)

EHE_ LR NNES X Y R % LM200 LCM sys-
tem (Arcturus Engineering %) Z T4 Y H
L, DNA Z#ii#%, HIBREESE Hhal ICTHUAL, X
Ytk LICHFHET AT v Fu¥ v SE4hkoT s v
YI1WHEETAHCAGDY v F4L) ¥ — A%
PCR 0 L ABI PRISM 310 Genetic Analyzer (Pe-
rkin-Elmer #:8) (ZT#HEH L 222 (K1), T 7,

HPV ® % 4 ¥ » 7 % PCR-RFLP 82 TH7 - 722

® E/90-FN

o #®yso—+i
LERE X REHGHK
WERAR
PEERBAL
BERBR
] I |
30 40 50 (»nA)
4a Follow-up study of CIN1&2
SEES )
® ¥/90—+)L
LRRE o Rysn—+n

oE : |
0 10 20 30 40  S0(»A)

4b Follow-up study of CIN1&2
(Febe e B1)

® ¥//0—FiL

TEAE o ARyrso—+i
WERBAR
PEERIA,
BERBA W
I T i T T T
0 10 20 30 40 50 (»8)

4c  Follow-up study of CIN1 & 2
(HEATHE B

Z O &R, CIN1 D 20 ] # 10 # © 50%, CIN2
D 19 Hirh 13 BID 68%, % 7= CIN3 D 20 Bl B AS
B/ 70— FNVERFRETHEE L LToHEETT
KhoTWAIEARENA(X2) (EH &, B
WpE—BRO KBERFT—%).

72, CIN3 DBWOTFT, FEIEIHBMME RN %
ol L 12 08 LA ) HERD
AEYOWMLIZOF) 74 —BH 2T
HIEFITIZ 11 KD S 4 WpIHE A L T CIN3 234
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®¥/20~% RYso-+n
HPV (+) ) HPV () ()

K5 HPVIRY - 215 4 —& CINL 2 Dzl

// LR BF B B ALY S C0 N
bl ot \ A j___l

L W e w
m%..q '_(_\@"Z @}- kollocytosls B8 l
[omz w¥pRl-@ | @ 7Y
/ ° ( // \
§ /
| ﬁ«)bx DNAI 0 ) 0 ) 4

o FyiaC

74JLX DNA
integrated

BERNE
EERICHETE

€ 6b HPV OIRYeL £ 7 0 —F NV EHE

L7225, ZOREFTIRTTOYH EDOIKED
F UARIGEIED /8% — v &R L, H—Aadko
CIN BIEA > TR ENTIHRETH A LIRS
N7z, FARIC 6 Bl FISELIER U 7 FEFNC DWW Chil
BT BWEDZOF)F 4 —{NETo72ET
A, Wik LB R T RTH ARG DNy —
L LML, HEIEFITIE 2 DD CIN3 WE
AR L T /e, WHZ & Y HPVI6 AR

H # fabit 4% 8 %5
INK4a gene l'—l'/\l
I — N —
(ﬁ@m -

Cyclin D1

()
1
Gl  eems— SHA

Ta IEHEHLER
pl6™% X CDK4, 6 IZHER IS L, CDK4,6 5°RB
BEAEY) VBT 505 MET S, LAdoT, Hle
BMoAORNKNTTH 5. pl4*™ i p16™* L {E
FREAEIEHF L, pl6™* D exonl & pl15™* @ exon 2
OENCTEAET B pl6™ @ exon 18, K U pl6™* 0
ex0n2 L3R BBIIETFTH S, pla™ ik HDM2
MHERA L, pb3 D fZEHT 5.

INK4a gene N N
 — L —— S —
[
Q,Mmmﬂ [ '. p|4,\m )
né'&i%'%’i&“

CDK4,6 8 \, Ouumz
Cyclin D1 }___ \(
EGAP ®

G 1] e—— S 5

~Tmamnrer]

70 HPV BT S

MR HPVICER L 2T E SN Tl p16™ LT
P14 DB A SN B, B HPV ICKRYT 5
LETIZRB 44 LRB % I~if1k & &, RB & E2F
DOBERD S E2F # U &4 5. E2F (& p14*™ % 3%l
L,pb3 #BRTHILICL T, 78 b— Y AFFEH
EFREEAEMAEL TR =Y 2 2B L LS ET5,
F 7o, p21m 2 LCHIK R 2k L LS T4, L
AL, pb3 it E6-E6AP BIGHhEMETHI LITL Yo7
AR SN D2, HEMISHRBWORMEL 7K
b=V ADFEHEL TE RV, p16™ OBFIFEHA A S
NAMHIEARWTHBPEADT 1 — K23y 2 EBREAME
WTWBDTII RV EZONDS,

mahrz, ZhZhoREDO 7 ar") 7 1 —fiFHr
ol A, READ NS —VIZHEWITHR
HoTw22(X3). 2Dk kY CIN3DE L 1T
PR HPV OB L D oM HFA L,
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INK4a gene
- ‘ E—
\\\//f,l—)\
pl6INKda O | 14ARF O !
CDK“.G\’ piran \/ OHDMZ
¢ Cyclin D1

OOy
() = @
“‘ﬁﬁ M

7c HPV &1 E HiM
HPV IZBR% L TR WFE M T, INKda B{EFH
HRERPRRERIZL o THRIGHLL, p16™*-RB #Ek
BU p14*ps3 BB E D IIRFL I B 5
LEZONBERNZVWEEIONS,

ERER/R% 1 T
AFIL{E b
mRNA(Dﬁﬁwiﬁ*: I )
§B®%Ewiﬁ9&h
0 10 20 30 %

M8 FHEHFMBITS pl6™ ORE

IAINKRIAE—TRDOOLNL L) RIENYZ L -
TRREICHEET 555, LM h oot
BIEPINH B LARENT,

RIZCINOZ O} )74 —Liinhi e OBRIC
DVWTEELA (EH &, BR 25 KRBEK
7 — %) FEFIE 1997 FEH S 2001 FEISHT T HFE
WKTaWRRIa—-TOHRHVEMKDSIZTCINL
721k 2 EBMELIES KASRICTRABE L E
$1C, CIN1 A%21 #l, CIN2 2516 I TH 5. ;BB
B 74648 H H THEBEHBIKIZ 276 # AT
Holz. 3AATLICHMIBRZRUPANEZXIE —
ZITVWRERLRZOLBICIRaVRAaE-TF
HOMEZ 2 1To 7, EBHUMPICRIRL-RE
KoWnwTikz a5 4 =@ 2TV, 9IZEO
saF) T4 - WL B, MBRDHRA,
I NVER 2K —Ff B O R o R R AT A
ONDREBIIHENT D OB LAz, #MIBKEIC CIN

YYRIIA 1061
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HPV(-) HPV(+)

p=0.0018 by Mann—-Whitney Test

9a TEHMICBIT S HPVIRYE pl6™ OB
DB

2v

. °
o - H
] 4
ﬁ 2
° e
<2 b e - . -
S
HPV(-) HPV(+)

=0.00055 by Mann-Whitney Test

9 FEFMICHET D HPVRYL pI14*™ ORBD
HH :

ik 2 LWk, WEDEE L -FIE CIN1 2%6
B, CIN2 236 Blldp - 7228, €/ 7 0—F Vi
i3 CIN1 2% 6 Hirh 3 #l, CIN2 256 Blh 3HITH o
72 (K 4a). MBHEMEHL B LS Tid CIN
1 %% 10 #l, CIN2 %55 Hld - 7= 4%, CIN1 @ 10 #rh
6 #l, CIN2 @ 5 BIEFINE) 7 0—F VW RKET
#»o7:(X 4b). CIN & MBHEIKEIMEST L 22 IEH
Tid CIN1 %55 #ll, CIN2 235 Hldb - 7=, EPIHS
/) 70—FNVRHETH-7: (R4c).

CINL, 2 2B 2 BRI HPV O RS F I & ik
e DMRERE L. BRI HPV IS L T
%\ CINL 2 &9 Bl v 6 B D 67% X FRZ A3 {H &
L7z, 2, BEMR HPV ICEYL Tw5 CIND, 2
gt 28 Blrh 22 B D 79% ZIRE D HEHE D B Vi i
TUL72 L7 TEMSR HPV O BRY DA L
KL IXAFICHBE L2 (p=0.0036). Zhid Rem-
mink et al. DL L (TIT—FHT 57,
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IE% mRNA ORFDHKERE mRNA OHB
RELEE

M1 4 S 111314 15 N 16 17 18 19 23 26 28 M

- - so0s

H 10a FEIHEHBEICBI S FHIT ORE
FHIT 1% F @ exon 3-10 ® 707bp % RT-PCR #: 12T
RMRL 7, EWmRELE (N) RUTE SR LR
DIEH 5, 13, 15, 17, 18,26, 28 TIXIEH 4 XD 707op
@ mRNA S E 7z, fEH) 19 Tl mRNA i - 72
CHRME RS, EF L, 4, 18,16,23 TIXIEW YL XD
mRNA 2B E N ITRFE S 4 XD mRNA O A D
H ¥ #1172, (Yoshino et al. Int J Cancer 1998 ; 76 : 176—
181 & W %)

Immunohistochemistry
RELEE
Jd LTER v L
FHITRE(+) FHITRH (-)

X 10b FEFIAHLEICET S FHIT O
FEFHRTELZMICB TS FHIT BRAORB % ik
et IS TR L 72, Hifkid S €y MLFHIT RY 7
O — F L Hik (Zymed #1) 272, J : FHIT By,
O EARLIN TV LM EIRBINE W,
L : FHIT BatEp. M08, REEHICRBEZEDLV,
A 4 — Vit 200um (Yoshino et al. Int J Cancer 2000 ;
85:6—13 & &%)

7, CINL2ICBITA70F ) T4 —LiE{HD
WRIZOWTHRE LA, E/70—F iz
WS 27 Bk 22 B D 81% ASHEAT - FifE L7245, K
)7 a—FNRIRE 10 i 7 BID 70% IZIHEA
Mo, MEITULEMZ o, LA oTs
OF )74 —LiEREIAETICHBLE (=
0.0031). WZEHHEST L 2AEH 10 BlO§ T, R
WA A KB L 7 5E B 15 vk 11 801 254 8 HPV
IR L ADE /) 20 —F V7% CIN Tho7z (M
5).

H PEkEs4% 8
REmRNADSEH
O EWES
ERmRNAD H %
O CIN
RERER - PG
BRZLLOFRFL
BEaRRORD-HE
0 10 20 30 40 50 9%

11 FEHMICBIT S FHIT QR

DUEo®EXy, EERAPVICEYL 72 CIN
BB/ 70—F UV RREZIBEERT S LPEL,
I R EAES - BT T AWRYErE VL, JE
ENRMOHPV ICERE LB E/ 2u—F i
WREZERT AU N E, K) 70—
F Vi CIN i, JREDHEKT 2 BAA N &
REN, W UEMR HPY O KRG % 80 5% CIN
WWETH, EHSLTRY 7 a0—FVRHEZEK
LiHBLTWLERE, B/ 70—V RRE%
R LT - T LT IBENHFET LD
A ThETO, FEHEMICBIT S HPVOD
physical status (C B9 2 FFEIC L % &, BEMO
70~80% (= BEE K HPV A318 32 DNA IRl A0A £
NTw3a, Wh®5 integrate S N7-IRBTHET
HIEBRHEERTWAS, FhIIHL, FEHE
b PSS (2 B v T CINS Tl HPV ik 1 &
DNA IZ# & 3A F T\ 5 %% CIN1 Tl episomal
CHAELTVS V) HiE L, CINL3 &I,
episomal IZfEFfE L TW5H & W) #Eadh 597,
HPV16 &I 0 & e % 786 72 CIN JHZ 12 ¥F L T HPV
@ physical status # E2 & E6 ® 2 ¥ — $ % real-
time PCRIZEICTERALL, T TREFL-EC
A, &/ 27— Vi CINI12 #]Tixfg F DNA IZ
% A 3A ¥ 72 HPV & episomal IZf£7E3 %5 HPV
2mix L7Z2REBTRELTVWAEDIIHNL, KUY
T — ) 7% CINs Bl @ 5 % 3 #l iX HPV %F episo-
mal (ZfFAE L 2 #1113 HPV A mix L 72 R/8 (inte-
grated + episomal) CEH L Tz, P&y
HPV (2 /&% L /=354, HPV (35 ¥ episomal {ZfF
L, RELEDHFLICHE ST, 74 VA DNA
BHEBEN, Y4 VAT ZEERT S, KEGOM
Ba & o S 7z HPV 38 O R Lz 12 & g
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RELEME o015

BIERE e/ i

WG 1/19?5
FOMDIRE /s :

0 20 40 860 %

BRI versus $IEERE p<0.005
Bi2LAR vorsus IEBERE  p<0.002

X 12 FEFRICHBITS STKI1 DERER

T5H, FBADOLERIZERY 72 a—F vk
THhHDOTR) 7 0—F NV LRELXEERT S (X
6a). THUIH L, MR HPV (&S L =Moo —
#Cid HPV 2%75 ¥ DNA (Z integrate 35 & & I
X0, MilRBEnE A EBL, £/ 2
o—F i, BEMNEEE S o TMEZIERL,
R THRA 2 FRMICERLaVERAIY —T
BOOND L) RIENY 2D o IFRENLERET
rBEbhzd (K eb).

2. RBIIHWE T HHMUERBEZETORIEE €D
oy

2—Of IR =7
2—O—i ph3 WMIHEETF

p53 MR FIE FE AT - IEBE 2L

HIFSTTE L METHEARERIZE 2 RIELH
AEHS TS, EBYR HPV OB BIZET D E6
BLEXF YA —EDVEDTHH E6AP (E6-
associated protein) & #E&HhE > % & ps3 I3}
THREARELMENG L EAP D) X2k Y p53 22
EXF L TTO 77V —AI12& 5 ps3 D5y
REREST L, FEFMMILR TIE HPV IR
BeLTOROWHIBBHRIC p53 D ERERNADL
N L XD, p53 DE6IZE BdHBHVITEERE
RICEARHEHFRORBEICLETH B L HiE
Shiz®, LaL, F4#F - ERMEZ BT p53
DEERERERFTLAE TS, p53 DEERE
FiZ HPV [tk 29 Bivp 2 BlICERD /=D AT, HPV
B 7BITIEE 572 DT, FEHMTIZ HPV
BFEDOHFEII» DD OT p53 DHEERERIZE
AAEEIWTHEZ EMBRENTY,

2—D—ii  p16™* |IZT, pl4™ [iZF

YYRIIA 1063

100 ] 1 1J
90 STKI11 mutation negative (N = 5)
80 I

70

60
50
40
30
20 F STKII mutation p.ositive (N=6)
10
0

Alive (%)

1 ]

0 10 20 30 40 50 60 70
Months after surgery

X 13 BEMIREIC BT S STK11 ORE L5k

pl16™* X p15™* L [F B4 9 Re R SE B (9p
21) » 6 WS - MIGRET oMES, A
W, R EELH4 ORICEEEICRERTRE
HiEENTWBY, p16™* |3 CDK4, 6 |2 5% R 1Y
AL, 2o HET S (R 7a). Lidis
THRAMOADHMETFTHS. FEHMTIE
pl6™ D FRRERD B WVIIRKIZE B5AEAL
% 20% ([ T20S, T E— 7RO X F VAL
LARIEIZ3% LM TH o772, HERERR
R, TOE—FFBRDOAF MALOKERE L2 L
#Z 2 b 2% mRNA DRBLOMHEK, HADORIOMH
BR13# 26% \[CEBD 72 (K 8). p14™ 1 16™ L it
fZrMezAHA L, pl16™* D exonl & p15™*
exon 2 DIZHFLET 5 p16™“ D exon 1B, BRI
pl6™*" Dexon2 & 3N 6k BHBIEFTH HO?
(Kl 7a). pla*™™ i HDM2 L HEKE L, pb3 D&
BaH 28 E2H5. T, pli™ OIRE)N
EFICE o CH#ET A EDHMSON TS, RB
BREBICREIRI 5 & E2F DGEEEHTTHEL,
MR ZEBICa Y ba—VTERL L 5H,
E2F X p14** ORBL 2B H L p53 B 2 iGHE1L
THIEILDBILZBIVWTWBEEZONS,
FEHEMBICBIT B p16™* & p14*F @ mRNA O
FEBR % real-time PCR #:IZ TR L, HPV &%
LOHBICO>VWTKRELE: (ERHZS KRER
7—%). HPVIBHOTFEHBTIRIEE TEHR
¥ L & B L T p16™ R U pl4** ORBE
DILHEL TV BEFIDVHERITEL H - 72 (K 9a, b).
¥ 72, HPVEEYE O T 5 Hi# T ix 4 B 3 H1.1C
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BARE 9%

NNE 10%

BRKRBER(+)
U AR (—)

HHERE 0%

EMRELRE 48%

0 10 20 30 40 SEH]

B 14 RABHEIEIC 5T 5 TSC408 DBFIFEE

pl16™* DRBOFEWHLR B A SN (K 9a). §
“hbb HPV GHOFEHMTIXETICL Y RBO
AGEILAHE Z 5 720 E2F DIEEIEHATTH#L, &
DRI DRERADPTLEL TB LEZ LN
5 (X 7b). HPV RO FEFRIZEB T p16™*
DREBADITLEL TV BEBIEIAHZED, ETICL 5
TRBEBEITFE LI THWEZLIINT 280
T4 —=FRNy JBHEPHCTHWEDOTIdhwhE
ZAbNTWA, Zhilx L HPV &tk o= 5%
3 INKda BIEFHEDRED 5 W Id R BRERIC
X0 p16™*-RB B R U pl4**-p53 B & H I
NELShBIEPRZ D EEZZ NS,

2—O—iii FHIT #E8EF

83 Rea A EII FEHBMICB O TREEEICA
T OEAEOBEENRASNE Z EAHEShTY
5. Bl ziX, 13p14.2 i& CIN2, 3 D 20% 2, &ZiHH
D% IIANTOEEHOHENA LN B,
FHIT (358 3 Bt fh40 i 13p14.2 X Y M@ s h -
FIHREFTH B,

FHIT #1%F ® mRNA707bp % RT-PCR #i2 T
BT 5L, FTEHEMBO 48 HIF 145 (29%) I
EFORKEEDTObp DT 57 Ay FAKRH X
heh o7 (K 10a). 72, 707bp YN DK & &
DT FTAY MeROLIER% 486 12 HlD
25% (B 7. TOREY A XD mRNA X CIN
226 661 (27%), EHETEHHREFELETDH
40 Brh 10 B (25%) ICRBD7=HS, EHH AL XD
mRNA (J CIN, E#FEHABRFELE TIILTR
HLTw, T, SERERTRERK 48 pivh 9
Bl (19%) [Z#B®, R FHIT OO 7 L
WHERNHEILL TWDE EE X LN DA % 48 Blrh
18 B (38%) iR 7z, HIEMBFHKE TIX

H ¥ miks44 8 5
stage Ib~IIb
75C403 (-)

L1 1 |l A1 ]

p<0.05
T5C403 (+) by Logrank

Alive (%)

0 20 40 60 80 100 120 140
Months after surgery

X 15 FEHFMICBT S TSCL03 DRI L ik

FHIT & E DR OWEGH J % 30 v 13 B (43
%) =R 7= (X 10b). FHIT OWH7 L VO
THLIC & 2 EARBOWHRITREM CTIEEHEIC
RDBA, CINTIdE 72 @b (H11). F
EAK TS, BIfWE R T E BRI
FHIT OAEALIZR DT, KL BIEENBREICH
BECROZ 2 L, PPREFEREEETH, BIE
R R EMNEE Tl FHIT O RIGEILIZED 2w
PHERE IR ICE R E AT L 2RO B 2 P&
Y FHIT D ATEALIZFIL OB ZEL L L T
CoTVADTIIHRVAEEZEZ TNV,

2—O—iv STK11 F#H8 1T

FESHIPESIRE (adenoma malignum) 3 mi-
nimal deviation adenocarcinoma & % X F &
SRR O — R S, Mo MR R EC
HLFEARE SR TWSAS, EMMIEHE ML
BRSO L5 — MM e0h, MHFET LR
ol BEBTHLINDIZOWTIRVE WS T
v, EHWBRIE O 10% »% Peutz-Jeghers Syn-
drome (PJS) ORKRIIRET L LA HE SN T
BY, PIS &EMMIEDBEEE ARSI N B,
PJS DFHBIEZF & LTRFE S iz STK11(LKBI)
BIEZFIEH 19 Beta k4B (19p13.3) ICHFAELY
EUBRE T~ T oS EOHEENEHEICASH
HEML L —3 T B, T, EMRIEO K HEE
{LFASSTK11 (LKB1) BIZFTH A0 LI Mo
WTHRETL 7=,

STK11 (LKBI1) 15T D M ERERIZ PIS DR
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Invasion Assay 100

9 |- -
o BELT-8R 8 | — - -
70 -—
'»K Y L e lé 601 - -
¥ N~ L 3 50|
SLT T 3 a0 -

N T T N 30

'S Syl X e 20 - - - T

- AT SR 0 - — - -

X200 ST 2 oo == |

. control neo neo+TSC403  ThI7FIL(-)
L 0.0 J
neo neo+ 7SC403 | p<0.05 <005 (218X ¢ B52)

X 16a TSC403 O EFMMMNLHE (TCS) ~D il 5
B
TSC403 BEZF & BB L TV % w5 Hi Al Ko bk
TCS IZ, TSC403 % neo BILF T HICHIAAA ZNX
7 % — % transfect # G418 {Z T selection L7 (neo
+TSC403). a3 ¥ hua— L & LTHEIZ neo #HETF
D% transfect L7z (neo). 8um OILx#H$ %K)
H—KRIAL P TANI =% A TLVEL, 2 VT
LYEFANL AL rESXREN (25
F) 1= M) ¥ V% chamber 729 25ug 23— b
L, BEFHA LM% 1x10° 18/200u1 R E
T chamber {2 &, chamber FiZ7 4 70 A7 F
20ul/ml &Ly €T P25 Y B (Liml) %
Mz 24 RERYREIEL, X 7L X FIZRBEL T4
K% 04% PR T L —2THefa L7z,

FTHRVEERIED 11 # 6 B (55%) (2727
ARG T 198 1 B (5%) OAIZHEE
RERZBDIZI2T T, ZOMMOMBRE ORI 4
BIRRmE LB IPICIZAERERZEBD L
oz (E12) (BETFES KRRF—%). LA
A3 T, STKI11 (LKB1) Bz 3 EMRE O R A
WIS LCwa I AR E N, B E
(2B 5 STK11 (LKB1) BIZF DREDOH K L i
BICDOWTERE L. STK11 (LKB1) 8{ZFIZ2
REDDEPNIERZ L R VIERI L W HEIZY
BARTH -7 (1 13). BN MR B AT
LAV D, EHBRESUOBRE»FHOL
BHNRRE 3 o 735G BRI O MR E» B A
FICBEMIZHIT 50138 Ly, SiEiyn
V20 R R V3 B BRSS9 B Pifk HIK
1083 IZ5RH L, I 27 —HHEDOMREFICHRILT
WABIAMaY reE5Ek, Turzio 2wk
R CAI5 IIRBL T v M RIEE MO
WG DS TR D LB AR D A HFAET ZAEF O

211

X 16b TSC403 ¥ EFHMALM (TCS) ~D 5
U & 2RO
ATV TFICRI LIRS 200 RICTHY
LS HBOFEHRER L. FREFhORIZD
& 3B % 1T o 7=, control : TCS Bl¥k, neo : neo
BHEF DA% LA L7z TCS, neo + TSC403 : TSC403
FPWALLTCS, = b NV ()= by L E
I—pbLTVEWFrESF LN EICTCS BitkE T
Wiz, ATl e b NVEI-FTHI LI
X0, BT M 20~30 MK/ BLEFA S 0~10
MR/ BB LAETICHEIL, = P FAREDY
T LTOBEEHSTVWALEIEIRENRT Y
5. TCS MM TSC403 Mz F 2 WA T H &I
XoTAYTV y2RIT 2MEA0~10 Mg/
B 6 80~100 ML/ BLEF L A7 FEISWIIL 7=,

WIS & Rk R detatt 2 SRR D
D, COLI)BWREITESRBRIEOPIKRE Tld ik
WHEEZONTWS, RIS IEN: SR
DYIRE % B S FEPI 5 B D W T STKI11 &tz
FOREEREL-ECA, BEFREIT 16D
BOLhot. T, 70FY)F 4 —BH AR
THoT3HEPITRTRKY 70—+ 1VTho
72. L72AoT, SO REIESEREDY
WRE VI LD 3 TFEFERISH MBI % &2
CLZRETHEERETREZVWEZEI LIRS,
5% STK11 #IZTFREERFET A LICLY,
EHRRE A B A ORIEF B, FHRBRAHEIC
RHBLEZSD.

2—@ #HMBET

2—@—i K-wras Wl 1EF

K-ras ® exon1 ® codon 12,13 @ M 2R R
CEAEHILIIIETEE e METHESIR T
A IR AFHIES; TS FERMD 31% 1IN R T
i ERRAR D 67% (2 Kras DEERERZ RO
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59 Uh L, FEHETIE Kras DEERE
Rz 23 pih 16 (4%) LBOHTRTH Y, MWt
WCHE L Twihna L AVREE S h 7z,

2—@—ii TSC403 FMfzT

TSC403 B 15 T 13 25 3 Jeta A K i 3q27 »
Bk S Wz EF CIER IR IR R L
TWaAS, JRERM - LM - KB - S d koM
Nk TRIOWMDIA BN D, TSC403 BIZT A
I— F35HAIZ416 7 I JBH 5 % Y lysozo-
me-associated membrane glycoprotein 1, 2 (lam-
ps) £30% L Lo ME% % R T, lamps i
sialyl-lewis X 2345 &3 A 8 H T, @ lysozome
B EIZRBT 2 B REBEREBRMREKICE T
RBOKMMAALNE I EXRHE SN TS,
TSC403 #AET & NIH3T3 Mg b7 v X 7 * —
LATBHIE, I UYAT7 4 —A LHIIZERER
M THMT A LI VREETFTHHEZELD
nTwns,

RT-PCR #:42 TRABESS I 3317 5 TSC403 &
ZFORBE2RRE L7z, TSC403 DFRBLOKHE %
R 7 fE B T LB RF _LRZ M T 36 B 20
BID 56% Td o 7= FEHRRTIX 29 I 3D
10%, SRR TI1X 33 B 3BID 9% (2§ &F, F
AT 4 PUC IR BLOW M E RD e d o 72¥
(I 14). L72255T, TSC403 #iZFDRBLOKY
I T E SR FE LERICERNICEE LTS
S EMRENT., T 7 realtime PCR #EICTIEH
FEFHRRELERE LR LR CTRAREZBRFL
A, WL TRBEIHITHWEI L
PiRSh:(ERHZO RKRBETF—%). FEH
R B B R T TSC403 15T D S BLE o 15k
DEMETFHEZREFLAEZ A, BBENHKL
TVBEFIDIT ) PERICTFEARTH S I LA
REN (K 15). TSC403 MIZFDOHREIXIZE A
EhhoTwisw, I T, TSC403 #HRI L Tw
7o W F- B SE A A NS Bk TCS K UF NTH3TS Al i bk 12
TSC403 BixFZE A L, invitro & TRIEE % f#
izt s, BETEACL - TREEHM
THZEIRENS (X 16a, b).

zE =
CNETTFEEHMOBAEIENR HPV 23 5

H PEfHEG4% 8 77

LTWwaZ iz lmoshTnwizhs, EHYER HPV
AR E OB D OB MRENRET B D0
KHELTRESHICENRTVRD o7, KRFEIC
X b, HPV iZ/&%« L T b, HPV 7F episomal {CFE-AE
TAHRBICIIERY) 7 a—F UV EHERERL, D
X9 BRWEIIRR L & HITHBT ARV
A%, B HPV IRYT 5 &, REMIBO—ET
(316 F DNA IZ HPV 25lA A T h, TORRE/
s7a—F ViR ERRBL, WEITRE L%
BICRBL, R8T, 2NV ERar—T#AHOLN
BEIBIEDY %D o HREICHET S Z LAVR
mwhi.

CNETTEHRORE - #EIZHS T 5MKH
HMEEFICOWTR DI VHLMICEIATH S
Mo edS, TEERMCIES CRBBEICREN R
HMEND p53 R Kras DEERERITFEHMN
TIIHTHAZIEZHLMNITIL.

¥ 72, HPV &Y L p16™ R U p14** OFHH
AR 5 2 &, HPV YO FE % Tld INK4a
HMIZFEOREITE Y pI6™“RB B LU
P14 -p53 BV FITFALL T BHEEZEX LR,

FHIT OAHALIZSAR DO 40% (2 7-5%, $
WERPRETIZEE A LEDT, BoEi
ThhrlEZOLN,

FLOWBETFTH B TSC403 1, T EHIR
ELEEMICHERMICHE LTSI L, TSC403
ORFEOKBITFHERETTHH L ZHLMNITL
2. COBIEFORMLICBITBBEEICOVWTIX
FolHbhTuwivnd, BEEICHESESLTY
B[RRI S Iz,

¥ 7z, BEYWE O KK # R F 2% Peutz-Jeghers
syndrome O F KB+ TH 5 STK11 BIZF T
H5HT L, STK11 BIET OFE EEMBRIEOY %
WFThboErEnRrL7.

t MEORAEIIIES K OHEEFEAP»HSE L
TW3EEZOLNTEY, KEICIYVHLMNIC
L7 BIZFELER, BAO—HSIAE 2V, &
BREIFHOMA LHFZF L, FuXL—2MH
BIZFIFEFROMICHEE L TwDEZ L2
ENTVB¥® Fuax L — ARG % TRAP i
TR T 2L, EFEFESFHHRTIEREZIEIEA
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EEDR VA, CIN1 D 60%, CIN2 LA LEDOIFED
131X 100% (272 A L—AEEE2ZD 72, CINI
TR7FIRX L —RAERERTREDNDEIZE/ 2
O—FVEKRETHA. 724 L—2DEHEFL
T % hTERT 2 S ERBEICTHRLNT S L,
RTERT X IEH R LR Tl a3 25 M fg L » 3
fa & nie vt CIN TiiZIZEF R X h, 7o X
L—RiEME L MBI L 72,

BALICH ST 3 8EFEFHLCRET 2T L
LTEHTERARE FEFRORRBEFDOER
R¥ 3 B 722, Affymetrix #t @ Genechip Hu-
man Genome U95 Set 12 T# 6 75 DEEALE = F &
UEST DRBEMM L7, LT, MILICHEWE
B AHII L T 25@81=F 20 8, BB AKES L
TVhiEFsFEERMLA. BEChHORIE
FAARYITBAISPE - TRARIE/L T 20
22 W Trealtime PCRIEICTHRE X To T W
AH.DNAF v 7 bV R )T b —LDRHT
HoHN, Ta5F b— A %EHENT 5 HMKT Cipher-
gen D774 Y F v T VAT AITCTTFEHR
DREHES>TRARDOEILL TV E2EBEDR
ERXRATVS, SHBIDE ) LFHEICED, F
EHBMOBLICEE T HBIEFHTNTHES
n, BILOBEERBELCLY, BEFHEHED
EIZ LB ORI SN BRRAL 5 LHE
LTw5,

HEFRE
KKK FBEEERHER SEHHARE

BBIER, hUwE— H¥ W SETE THILT

B, RME—ER, %OALE, BB 8, ERHZ,

LB, HR 8, WWHE, P, HmgE
BREES :

LiZE PN
TR KZRFBEE RIS SENEE
fAMKFEER EREARE
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Abstract

It is well established that infection of oncogenic HPV is the initial step for cervical carcinogenesis. How-
ever, it is not known when neoplastic growth starts after infection of high risk HPV. In addition, genetic al-
terations, including activation of proto-oncogenes and inactivation of tumor suppressor genes involved in
cervical carcinogenesis have not been well characterized yet. In the present study, patterns of X-
chromosome inactivation were evaluated in cases of cervical intraepithelial neoplasia to determine the
presence of potentially premalignant neoplastic versus polyclonal benign cell populations. Monoclonal
composition was demonstrated in all 20 cases of CIN3 (100%), 13 of 19 cases of CIN2 (68%) and 10 of 20
cases of CIN1 (50%). In one uterine cervix, in which dysplastic lesions were present in 6 blocks, the pat-
tern of X-chromosome inactivation was the same in all lesions, suggesting that these individual lesions
were derived from a single cell, with intraepithelial extension within the cervical mucosa. By contrast, an-
other uterus contained 2 discontinuous dysplastic foci with different patterns of X-chromosome inactiva-
tion, indicating that the two lesions developed independently from each other. Twenty-two of 27 (80%)
CINs which were monoclonal in composition were either progressed or persisted. By contrast, 7 of 10 (70
%) CINs which were polyclonal in composition were regressed. All 10 cases of CINs which progressed
were positive for high risk HPV infection and monoclonal in composition. Clonal status and infection of
high risk HPV were thus significantly associated with clinical outcome in CIN1 and 2. Inactivation of the tu-
mor suppressor genes, p53, p16™*, p14** and FHIT, and activation of the K-ras proto-oncogene, were
analyzed.

Inactivation of STK11, the gene responsible for Peutz-Jeghars syndrome, and activation of 7SC403,
which has been isolated from 3q27 where chromosomal gain is frequently observed in cervical carcinoma,
were also studied. Inactivation of p53 was rare irrespective of the presence or absence of HPV infection
(2/29 versus 0/7). In contrast, expression of p16™** and p14** transcripts was significantly associated
with the presence of HPV infection (p =0.0018 and 0.000555, respectively) . Impaired expression of the
FHIT gene product due to loss of normal FHIT transcript was detected in 13 of 30 (43%) invasive carci-
noma of the uterine cervix but not in any 22 CINs, suggesting that inactivation of FHIT occurs as a late
event in cervical carcinogenesis. Mutation in STK11 was detected in 6 of 11 (55%) MDAs, not known to be
associated with PJS, and 1 of 19 (5%) mucinous adenocarcinomas but not in 4 endometrioid adenocarci-
nomas or 15 squamous cell carcinomas. MDAs with STK11 mutation had significantly poorer prognosis
than MDAs without STK11 mutation. Activation of K-ras by point mutation in codon 12 or 13 was detected
in 17 of 57 (31%) endometrial carcinomas but only in 4 of 23 (4%) cervical carcinomas, suggesting that
K-ras activation plays little role in cervical carcinogenesis. Overexpression of TSC403 mRNA was signifi-
cantly higher in cervical carcinomas (10/20, 50%), especially in squamous cell carcinomas (56%), com-
pared with endometrial carcinomas (3/29, 10%) or ovarian carcinomas (3/33,9%). Cervical carcinomas
which showed TSC403 overexpression had significantly poorer prognosis than those with normal level of
TSC403 expression. The cervical carcinoma cell line, TCS, and NIH3T3, both expressed low revel of TSC
403 mRNA, acquired invasion activity in vitro significantly by induction of 7SC403. The present study
demonstrate that 1) Not only CIN3 but a majority of CIN1 and 2 are composed of a clonal neoplastic popu-
lation of cells and such monoclonal CINs infected with high risk HPV are more likely to progress or persist
compared with polyclonal CINs infected with low risk HPV, 2) inactivation of p16™**“-RB and p53-p1 il
pathways, inactivation of FHIT, and activation of TSC403 play an important role for the etiology of cervi-
cal carcinoma, and 3) mutation in the STK11 may characterize the MDA as being distinct from other com-
mon types of adenocarcinomas of the uterine cervix.
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