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Study on Chromosome 3, 17 Aneusomy and Relative DNA
Content in Uterine Cervical Neoplasia
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BE TEESERESERECBT S 3E, ITEREAOHVERE R UM% DNA 20Z I >V T,
EHEFEEEREY LR (NE) 106, &EEE R (SD) 2041, &P (CIS) 2061, B (C) 204 2515 &
L T fluorescence in situ hybridization (FISH) & ¥, flow cytometry (FCM) % W 7#ET 217K
DEAE " BT,

1. 3 &K centromere signal £1d, NE T3+ X TOMIFEHS 2 signal /R L7zDxfL, SD T
1236.7%, CIS Ti364.0%, IC Tix70.0% DOHILIC 2 signal A0 signal BPEE s h, —H17HRE
{& centromere signal {1, NE TIZ 3 X TOMIEH 2 signal R L7zDwext L, SD Ti1x30.0%, CIS
TI1X60.0%, IC TIX68.7% DMKz 2 signal LAZF D signal B EE I iz,

2. DNA aneuploid ®#l& 1%, SD TId60.0%, CIS Tix70.0%, IC TiZ80.0%TH Y, DNA p101dy
heterogeneity (Dph) D#EE 1%, SD 83.3%, CIS 14.3%, IC 68.8% & SD 2 BWT & i b =5HE &R
L, CISZBWIHRHEMEERL.

PIEOFER LD, 3%, 17HREARD centromere signal DEATEN K OMHNEIE DNA 20 %L,
TEHERORFBERBICB O TREO SD OBRBETI CICRHRET 2 event TH 2 EFEZ STz,

Synopsis We studied the relative DNA content and the intra-tumor DNA heterogeneity by flow
cytometry (FCM), and chromosome 3, 17 centromere aneusomy analyzed by fluorescence in situ
hybridization (FISH) in patients with uterine cervical neoplasia. Ten patients had severe dysplasia
(SD), 20 had carcinoma in situ (CIS) and 20 had large cell non-keratinizing type invasive carcinoma
(1C).

We used a surgically resected and paraffin-embedded specimen for the FCM, and a Papanicolaou-
stained cytological specimen for the FISH.

Our results showed that :

1. Chromosome 3 centromere aneusomy was 36.7% for SD, 64.09% for CIS and 70.09% for IC
while chromosome 17 centromere aneusomy was 30.0% for SD, 60.09 for CIS and 68.7% for IC.

2. The frequency of DNA aneuploid cases in SD was higher than that in SD to IC, but there was
a low frequency of intra-tumor DNA heterogeneity.

The abnormality of relative DNA content and the chromosome 3, 17 centromere aneusomy were
early events in the carcinogenesis of uterine cervical cancer.
Key words: Fluorescence in situ hybridization (FISH) - DNA ploidy - Cervical cancer
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ThbbBREX, ML VB IT28F8%
OO ERTH 2 LHEEE L, HAETK
FHE D mechanism DRI T 2 43 gAY
221 approach ICHARF S LA HEIDS K & W,

wAER T H VMR EO®E T low
cytometry (FCM) D& K iz & VD ML O R X #Y
B.DNAEDHIEZH L ICERI N TE Y,
fluorescence in situ hybridization (FISH) @ 5%
ORI & D BEEZ I BT 2 B TFRED
BRACTTREIC 72 D, BERERIBTIEIC B V> TRERREY
WIGHEN T3,

Z 2 TH5EEL I, EETFEEERELE, &
ERF, LEAE, BREEORSRLCOVT,
FREBEC BV TEERENMEHIN TS 3%
PR, REREIHERZ T TH 5 ph3vFE
T BITRREME I DV T FISH 2 v T
BEORE 21TV, & 512, FCM % HWw iz fExty
¥ DNA EOHIEZ{TV, IR EUROERIE
Wi s IO DNA 20% L & T EEEE
BHRA DR & OBBEMIC DV TR L ET
2107z,

ARXR L HFRFH &

1. #RETEERI

SR 21T o IERNE, FMEHERORE
MBI & v 2l s o mERZEC(SD) 2041, F
P (CIS) 2041, 1245 (1C) 2061, Rk UFEA5HE
EF L VRSN IEE FESEHREY LK (NE)10
BOETHTHS (K1), kB, BEEIL TR
EHf— 7 5 72 DI KR A LA E f 2 &R &
L7z,

M CHloTRBEFICIDBFL N
Hematoxylin-Eosin R BEB VI A £ /o=
Ju v REHEZERDOBRE 21TV, /R

#1 BEHES
TEBIEK R M R 2K
NE 10 100
SD 20 60
CIS 20 50
IC 20 150

Bt

161

HH1 3&PMAK centromere DNA probe Z v
7z FISH @ 1 #5(SD fEH)
SCEE T ICHIBEEZH 21T o 121, FRE X $ 3R
oW T FISH %217V, signal 8% 8IE L7z,

g 587 7 4 OBERE & MIEAR % 1EG]
WOWTER IRAERL, LT OBENIC Az,

2. 3%, 17&EYf4K centromere DNA probe
% A7z FISH

FISH iz & % centromere @ £t 9 & % O # 5
&, ® o UNE T ICHEZEH 21TV, &FE
WG g A lEIC DWW T glass cutter & W T A
FARHIARBHEDP S —F 7 LB L
T FOFNEICHE > T FISH 2175 7.

DNA probe I, digoxygenin 12235 chromosome 3
centromere «-satellite DNA probe (D3Z1 :
oncor) & U digoxygenin & & chromosome 17
centromere a-satellite DNA probe(D17Z1 :
oncor) ZEA L 7z,

AR 1, 500ug/ml protenase K (SIGMA)
37T°CH0S LRI X A HHBEE DBRE &, 0.1%pepsin
(pH 1.5)37°C 1 734z X 2BEHEEINZ 7244,
37°C248%f5 @ hybridization 21T - 7z,

centromere DNA probe OZ:EIZ 13T digox-
ygenin fluorescein (Boehringer Mannheim) %
VW, — H % DNA X0.1xg/ml @ propidium
iodide (P.I : CALBIOCHEM) % > 7z,

& 517, anti-fade & L T2%p-phenylendiamine
(WAKO) 2Nz 7:90% 7Y £V i THiE %S
ML, #GCHEMEE(BX-200 ; OLYMPUS) 2 A v»
T IB ph#d, FITC/P.I double band pass filter &
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#F2 NN zmaoavEHE2EAR S B wvwi: FISH
DIk

1. ¥V THN—T 7 ADKE
2. HAHI(100%, 95%, 80%, 70% L5 /—N)
3. MlEOKRX, BEOOkE
1) 500xg/ml protenase K 37°C 90453
2) 0.1% pepsin(pH1.5) 37°C 143
4. Bk (70%, 80%, 95%, 100% =% /—nN)

5. WRBDEHE

70% formamide/2xSCC  70°C 2 453
6. DNA probe D% 75°C 105>
7. Hybridization 37°C 245
8, FITC 3+t 2.5mg/ml
9, Pl 0.1xg/ml

X 0 B I BT % centromere signal 1 %
count L7z (& 2). %8, matlagud NE 10018,
SD 60fE, CIS 501, IC 150 TdH - 7z,

3. DNA ploidy ®#IE

FCM % Fv» 7z DNA ploidy HIE D7z & Dk
B, RN EEDT0%LLEE LD 2 &5
HohUoiErE M) 3 7L, Hedley et al.P®
FHFEICHEC TIT o 12,

¥ DNA @ % 5 130.1%Ribonuclease A

DNA diploid

HEMREEA9E 35

(RNase : SIGMA) #L¥# D #, final concentration
50ug/ml D P12 X v 4°CI8HF I o % tn 2 1T >
7.

HIE 2 & 13 FCS-18! Flow cell sorter (H 24>
k) ;Eﬁﬂlﬂ, JBHAC Y 13 488nm-500mw D7)V T > &
Av—¥—=t L, PI»sDREEN %600nm+
20nm @ band pass filter 2@ L T, 1#EkH7-0
3 X 104E D MR 2 D v THN AL DNA 2 o |
ExRTo7z.

4, DNA ploidy & ¢f DNA heterogeneity M¥]
TE

DNA ploidy OHIE X, YIFANOIEH HBERD
% internal standard & L, S, G, M &% H
L 7z 88— @ peak D & % § ¥ % normal DNA
stemline 8 {6l ® DNA h1stogram pattern %
DNA diploid (B4 1 &), 2C #EikcE%E L 72 inter-
nal standard @ peak L)U’HL, SRd % S, G,oM
HAER 4> % 5 3 A 5L L 7z peak 2 3 % %5 DNA
histogram pattern # DNA aneuploid & |5 L
7= (E1A).

% 7z, RI—ERNZ 81 % #H%E T DNA diploid &
DNA aneuploid ® X 15 % 3 & % fiE i, DNA

l
|
|

t
e
o

4} D I : l . 6 8
H .
L M I'\ #ﬂ Il" iy w’\ R

DNA anevup! oid

CVicoefficient variation

DI:DNA

index

1 DNA ploidy O¥5E (IC fER)
DNA diploid () ; YIF WO IEHF HBE 4 % internal standard £ L, S, G,*M HiZR
SEBL-E—0 peak D&% ® 3 normal DNA stemline 8l DNA histo-

gram pattern,
DNA aneuploid (£7) ; 2C $EI 12 &

2%5E L7z internal standard @ peak PASbic, XS

%S, G, MHIES %H 9 237 L7 peak #52% % DNA histogram pattern,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19974 3 H

index (DI) ® &7 % DNA aneuploid 2388 5 fE
#l, Kot 1 BfEOEIE 2 B> T internal standard
D peak PAAM iz B $ D abnormal DNA stemline
@ peak Z W 5 fEH] % DNA ploidy hetero-
geneity (Dph) BB PERES] & HE L 72,

B, SEOBNIC BT 5 coefficient variation
(CV)1Z, 3.2%~4.5% (mean : 4.2%) TH -7z,
S RE

1. FEEMREOET L 3&, ITHERAOHE
centromere DOFHIZEAL

NErBWTIE, BTt 3 HFLROHK
centromere 132 signal Z7/x L7243, TESEHILKRE
Pxtg e Ulctet i, SD 36.7%(22/60), CIS
64.0% (32/50), IC 70.0% (105/150) iz, 2 signal

(%)
100

centromere signal#k

[ !
]2
[]s
B 4
B s

2a NE, SD, CIS, IC BEfFlIc B % 3 FHEAK
@ centromere signal O E &
2 signal LL#F @ centromere signal 8 % = 3 &
i, R OETICRE - THEINT 2 AR D 67z,

(%)
100

centromere signal#

704 || - [
60| | 02
50
404 ] s
so[ | 8
20| | B s
10
ol Ve | |

NE ic

9b NE, SD, CIS, IC BERIC B} 5 17HERAOHK
® centromere signal DOENE
3 ZYE4K centromere signal OMET & ElERIZ, 2
signal BA#} o signal 2R3 E &1L, IREOHET L
NS 2 EAYERD S h iz,

163

LISk @ signal BB s, FISH 2 X DHEX
hi-Z s 3 HFLEAMK centromere O EE O
iﬁf‘? X, TREEITT 2> THINT 2 EMA D
e 57z (K 2a),

17& e {k centromere signal $(1Z, NE 28
WTHRLONLIEER¥Y EEMETIZI T
2 signal TH o7z DZxt L, SD Tix30.0% (18/
60), CIS Ti%60.0% (30/50), IC TI368.7% (103/
150) 122 signal LA# @ signal #1388, 17H&LE
& centromere DR E OHEE X 3 FREHAE
centromere signal ORET & [FIRIZ, TRE DHET
R TEEIN A EAFR D Sz (K 2b),

%72, 3BEKRUITHEYEIK centromere mono-
somy & ¥[E & i ERNIE, NE, SD Tk 1 #1388
Do oleDIIT LT, 3FRMAEETIXCIS
T8.0% (4/50), IC T11.3% (17/150) IZ58 &% 5 1,

(%)

Lt | B DNA diploid

1 DNA
aneuploid

SD cIs 1

3 SD, CIS, IC &ERI % DNA diploid &
DNA aneuploid O#|&
TR DEITICfE> T DNA aneuploid SEFIOBEE 1
WY 2 ERPFED Sz,

(%)

B oee ()
Dph (—)

SD cIs CIc

B4 SD, CIS, IC &iEfIZ B8 % Dph OFlIG
Dph BGOSR X, SDICBWT83.3%EHmdE
BaERL, CISEBWTI4.3% ERELEEER L.
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164 3%, 17THBROAEOBIER LMK DNA &

17H/ LRI BWTIE CIS T6.0%(3/50), IC T
8.7% (13/150) WIKFBH 57z,

2. FESEERZEDHEIT & DNA ploidy, Dph

DNA aneuploid ®#l& 1%, SD Ti360.0% (12/
20), CIS Ti270.0% (14/20), IC Tix80.0% (16/
20) 720, REDETT 51> T DNA aneu-
ploid FEFNZ¥EM T 2 ERABFED Sl (B 3).

% 72, 260fERIT1SER]HY DNA diploid, 42fE
5 DNA aneuploid & & iz, SEYVIA
M D IEH MR 53 % internal standard & U 72§
B, DNA aneuploid & HE & NIERNIE TR T
hyper diploid ® DNA aneuploid T®H - 7z.

DI ®43Fix, SD T1.77+0.46, CIS T1.52+
0.63, IC TI31.48+0.32TH VIRE DETITHE -
TIET 3 2 AT D sz,

Dph 51 fiE 9 D 8 5 1%, SD 12 ¥ > T83.3%
(10/12) L b EEZRL, CISKZBWT14.3%
(2/14) £ #OHEE IR DEMER Lz, £z, IC
2B % Dph BBIEHER DS 1368.8% (11/16) T
Hoiz(E4).

3. DNA ploidy & 3%, 17H&# K centromere
aneusomy O BEE

Sakgst #1772 SD, CIS, IC §H60FERIZ B 17
2% DNA ploidy & 3%, 17&Yf4E centromere
DEHEEOBEIZOWTAS &, FCM T DNA
diploid & ¥[5E & 17z 18§l th125E 5166 . 79653 3
Ttk centromere signal #2732 signal L4 %
R LU, 135ERI72.2% 031 7GR centromere sig-
nal 232 signal LIgf &R U7z,

—75, DNA aneuploid & ¥[5E & 7242 EFIC B
WTH 6IERL4.3%8 3 FBFafk centromere %
2 signal, 14FEF33.3%H317& Y {A centromere
132 signal T#H Y, DNA ploidy OHEIEREE & 3
%, 17HLARD centromere DEAY R H DEE
WIE—EDOBEE PR SN - 7z (K5).

Z XK

SFHREYZEOES LD, Mgy~ To
s D L3N & B BE T 2 HELER S
nNTEL, BETEECROEREE L EXRED
mechanism (2B 3 2 5 IR ICIT b L Tw»
5,

HPEIREE49% 3 B
(%)
90—_
80 centromere signal#
70 . 2 signalls
607 E] 2 signal
50
40
30
204
10 #3,; 3BLBG
oA #17; 1 TBREG
#3 #17 #3  #17
DNA diploid DNA aneuplod
5 DNA ploidy & 3 &, 17& 314 centromere
signal (& OBEE

DNA ploidy ® #l & & H# & 3 &, 17ER]EOHK
centromere signal {2 signal LIt 2R 348 IC
3—EDOBEEMERED st o Tz,

R ORI DNA 0% i, b fk
SHREALHEREOEITH 2 2 LPERI N
T8Y, BiZ FCM OHIRIC & - TZ OBRETIE TR
BR SR LT,

BARHEBRIZ BV TH FCM ik k- THIEE 1
72 DNA ploidy 2 FESEEH R D progression
WBE T 22 L, ARHEOFHRATFIVL L
TOBRERENHREZI N TS,

% 7o, J& A N @ multiple abnormal DNA
stemline DFEEIIC DWW T H T TICFCM IZ & %
WA e 3N TE Y, DNA ploidy & [RERICHED
FHRAEAFELTCOFRECET 2 HEY®, &b
HEREOEERNE & OREMENIC DWW T OHE IR
BB h, FIE & DBEEMED & Dph 25 U7z#kE 1
A7 &, FEFED mechanism (2B 1) 5% Dph OEZ
WOWTIWELRHATH 3,

BERAEBEEICOWTORETIZEMED
karyotype fEfr &= AW/ E8EH D, Atkin et
al.”ix, 48BDFESEME % R & L 7z karyotyp-
ing 6, TFTEHEBICBT2REEROEERT I
1 BYERIZ60%, 1TREEFIC47%, 11ERE
#£1237%, 3 BHREAIZ26% WO shiz LG L
TWwa,

T ESEEORERE L PR OBEREIC OV
TiX, polymerase chain reaction (PCR) % F\»7z
TR 5, RRC 3 BPRAMKIC BT S HEIER
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HEBHEFEINTEY, &5 10RENRIENHEE
TTH 5 pd3HTp WHELET % - D1TERREARI
DWT HIBERE L 3E L OBIEELRB ST
W5,

FISH i¥, Z# % THREMAREAR % iz chro-
mosome banding method #» & X LT X 72 ¢
BEREY Y, MR CB O TOMREETRE L
U7z S CHEHEAN M AETh D, SEEREI
BT FISH # f\v 72 centromere DR )
BACKET SN TS,

Segers et al.®1x68%1 CIN FEF D5 SHE#
AR A % SF 512 chromosome 1 centromere
DNA probe % F \» 72 FISH & image analysis
system 12 & 5% DNA 20 #I%E 21T\>, chromo-
some 1 polysomy D BHE X, CIN [l BWw T
3.8%+3.5%, CINII Ti37.5+9.8%, CINII ¢
1328.1% *£23.7% T & Y, chromosome 1
polysomy D#EE & DI W23 A E 2 BEME D 20w
ZERHEL TS,

% 7z, Waldman et al.2i327f D EEpEIT L7
BOMERAEENRELT, 7T%H, IBRVUIE
Heft14R D centromere DNA probe 12 & % FISH
2o, 7 BREED centromere signal D
HE 23, tumor grade ®° bromodeoxyuridine % Fi
WTRE S T AR L B R W BEE Y 5 L b
NTED, 35127 HFRELM centromere DEH
BENENBRT FREOFREF LD S RS
HEREL TS,

L L, —fRIcfTbN T 2 5% Fv e
FISH T i, HIRITZRE & O HBRET SR EE T H 2
728, FRCFIEPIRE DET L OXIEDE D S D
TEREZ: UBARRT AT ATRETH 5 L b £ 3 %187
Va,

ZF T2 DOBEICBWTIE, B2 DBREDF
EEEREE MR LR KR T % centromere
signal % IEFEIZ LS $ % 72 I BATICHIE I
AJRE T & 5 Mifa2 A % FISH Ok & LU T
HU7.

SEORERBRK, LENE BEEE2 SR
L72BRET DR, WE O #ETT & 312 abnormal
DNA stemline @ H{IRSEE XM T 2 b DD,

Bl

165

Dph DHEE R CISCBWTHSMIZIE T T 248
FIAFRD 51, SD 5 CIS ~OBITIZ IZMIER
\Z B 1J % abnormal DNA stemline o selection
DU TS A[REMERIE S vz,

¥ 7z, BEHEMIC B 3 DNA ploidy & 3 &K
C17HEG AR D centromere signal D F# D3E
B3, WREDET L OBLEM D & 2RI OHER %
AT HODO, FEHNC BT 5 BN TIEEE I
BELBEEEERED s e, FCM 2 X - CHIE
SN 5 HENEIZ DNA EOZ LI E DR EED
BOREDOHZRT HOTIERL, MBENCBT
5 DNABDOREZRENIITT b O LFEZ 6
7z.

3 5L, 3 &K UI7E 4 1K centromere
monosomy 13 CIS, IC fEFID AFEDH & i, Fefafk
B D P = centromere % #8 2 % chromosomal
deletion %%, JELD5EEL L 7z HEmis &4 U 2 AJfE
DRI e,

A ESEORE ORGSR, I DNA B0ZE
EKRU 3%, 17HLACERD centromere signal %
DERHEIZ, FESEIMEEROR S X D EHEE 3R
DoN, FEHEEOREBECBLTIIREHLY
H£C2%event THBEEZ NI,

& S RIS B O Z iz BYvTig,
noFPCEC 2 fiRFEDOZLL, SD 5
CIS® AT 3 % W £ 12 3 W T abnormal DNA
stemline O selection % & CHIld D34 U 2
ATREME MR S LTz,

SGRIZS 51, FEERORE I LS ko
BRI DWW T OF M BB iR 2,

X ®

1. Hedley DW, Friendlar ML, Talor IW. Appli-

cation of DNA flow cytometry to paraffin em-

bedded archival material for the study of aneu-
ploidy and its clinical significance. Cytometry

1985; 6: 327—333
. KHE%, HHIEH FEHEEBROBLIER
2B 5 HPV16, 18%UEZ: - DNA ploidy O&E
2. HPERESE 1993 ; 45: 540—546
Tkeda M, Watanabe Y, Noda K. Evaluation of
DNA ploidy in Endometrial Cancer. Gynecol
Oncol 1993 ; 50 : 25—29
4, EER ¥, MHEER, TEHEEOTEEFELT

-~
—

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

3%, 1THERCEOHRIEY &N DNA &

@ DNA ploidy DOfkas, HEREEE 1991 ; 44 :1127
—~1134

. Hiddemann W, von Bassewitz DB, Kleinemerier
H-J. DNA stemline heterogeneity in color-
ectal cancer. Cancer 1986 ; 58 : 258 —263

. EH N, GBS f MEBIES, NBECBITA
DNA ploidy & UHHFEsERERE & VEREZNE & ORI
. H#EETREE 1995; 30: 47—56

. Atkin NB, Baker MC, Fox MF. Chromosome
changes in 43 carcinomas of the cervix uteri.
Cancer Genet Cytogenet 1990 ; 44 : 229—241

. Segers P, Hansen S, Castelain P, Amy J-J, Sutter
PD, Dam PV, Kirsh-Volders M. Study of

HEEmEE49% 3 5

numerical aberrations of chromosome 1 by
fluorescent in situ hybridization and DNA con-
tent by densitometric analysis on (pre) malig-
nant cervical lesions. Histochem J 1995 ; 27 : 24
—34

Waldman FM, Carvoll PR, Kerschmann R,

Cohen MB, Field FG, Mayall BH. Centromeric

copy number of chromosome 7 is strongly
correlated with tumor grade and labeling index
in human bladder cancer. Cancer Research
1991 ; 51: 38073813

(No, 7825 Y-8 - 11 - 18%f)

NI | -El ectronic Library Service



