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KRBT 58 0ERE e ~1 7Y X4 - g VEET
BERLICREADOREYR & pd3 BEHOEARERER L O
etk 17p, B X 18q DREKICEIT B HF5E

SRAEDAFRFSHE GEIE - BRERED
] xR

KBRS, DNA B2HEEEE2ETHIZ LIIRAOERTH S . AWR T, THBIFEET p53 ORE Rtk
DAREERE R L, KIBETEOHK DNA REEEY b b TR Lic. #vT, RaET, 8, 10, 1781018
O RE W CERE MR~ 1 7V £4 € — > 5 v (fluorescence in situ hybridization, FISH) I&Ec#&E L, bk
53 DEETFEODHS 1Tp BIU DCC BETHEDOH% 18q DRI ES M D% (loss of heterozygosity, LOH) ##H L
Tz, p53 DERRBEROKR, AR ENIBHIS OBHE, TOXFPNERT 5 -0BENICER L, fERE THRIETE
LB . APERTIZ, p53 BHOBPIRFEERIZ608I,3241 (53.3%) @B bh, ZhXFBEMEEHIE (proliferating
cell nuclear antigen, PCNA) #ifd % B\ CRNCHBR O MG L OCEGEITEE TH-<7o% DNA Rz s thth
FEOMBIRR Lz (FhEh p<0.0l). @ik 7, 85 IV I0DKMREIZFIFTFIE SR, FOLFINEEE 3» b T
KEBZRVY I-Thh, BERS IUVEENORE—ENRETH . BERBEOE/ Y I —RTHAKBEDLR, Z0
5% LPICIITEREMEDE, vV I —bFERKCEELE. 64F 3ADOHARKISE /) vV I —12id 18q¢ © LOH @ bh,
DCC BETOXESEBHHE L Ffbhic., BERELD T/ V I —ZETABECEENREECRD DN ABBORRER X
USHERE - ERE B BF RS~~~ b EiEmEhi.

Key words chromosomal anosomy, FISH,

carcinoma

allelic loss, pb3 overexpression, colorectal

REFRBRE (Bo2e<FvOg] ° [BOX/NRMAEI
& TR S L DR, B D BEORMINC AR
WisBOMEBy BER T bl s TRBELTE L. 11D
BIBUER L DI E sFe T m =4 P A} Y ="K X 5l
DNA EORIERIB0EN X h EA I hicBEBMEFT™ OBt
B DNA EXBOKRE X, Hl% L h ZEMCHAITAZ &%
WK LT, BoBKE-C, HiE - EB, THhéOBEMRET
5 OERERHFELTEL.

=7, MEDHTFEYROES L, HroBRET, BAH
BETFOEREXL5L, ThdbOBESGT OHIEBMEE
BFOREIZBE LY, ThEDBETFORERRERY LHRH
TAHZLRFREIC LY, LA LZDOWERE LS FEYRZOE
RIZH 5 MEEERC B CR—ROEnBER B 5 5%
DREEHPHBEOREIFEAIN TV B LN, REKE
BB 2RBEEOF LT VCERTRBEDOEL S . FOEHED
— DI RS D Yutt k45 Ytk (chromosome band analysis) i X %
RESBERTTRMRYEERL, BOWFREIRBA TS L
BERdh, AEUEE TR OBRERESELOEHETHEDOS

B 6 E12A 6B ZAF, PR T4 2 A24HE

Abbreviations: AP, aneuploidy; bp, base pair;

hT, BEREBERBIC LDV F £ A7 (karyotype) DE{L
(ARDONIDTHB"™, Lil, e REEkOLY I e
AT EXDEHBIL o T 54 b (satelite) FRIEN B E + DY
BEICEELRENDIMEDOR 7 L4 FOR 10 EICRSED
ELEIASBZEDHMBAE IS HY, TV e
TR a-HF 54 VEIR S e - FH G2 EEMEA A
ATV EN L~ o VERBHEBREL 2EZSHRIHN
EEEEHBRA M 7V £1 €~ 3 v (fluorescence in situ
hybridization, FISH) ¥ #RHO A7 b TR IEIOM D
BEGRLHNT A L2 EE L. B, 2o FISH &%
AuwiFREEeoul»h Thh, REES TLERK
e, MEEY, KBRS, 2B, IR, |mEEET,
B ¥ I OVREET, ANIIREY I S oW TRER DB, E
72, BEOBC BT AEHEOREFBEICOVT—H LR
B,
ChETOR MEMBRCRTAEGETEROFRCES VT,

RERLEBENCZOREOAL TV 5 BMEEEF 53
B ELFBELET A ENBE IR TV B’ 0

CDPK, cyclin dependent protein kinase; DAPI,

diaminophenylindole ; FISH, fluorescence in situ hybridization ; FITC, fluorescence isothiacyanate ; LOH, loss
of hetelozygosity ;: NON-AP, non-aneuploidy ; PCNA, proliferating cell nuclear antigen ;. PI, propidium iodide ;
SUS-AP, suspicious aneuploidy ; VNTR, variable number of tandem repeat
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PO SR S5 OiIfaEE OB (checkpoint) BEEE~ D
B5THD. Tz DNA KBREXZIT T BB v
120D gl fihb S EH~OETEHHToHETS -
THN L OBEENBiET S & DNA BE2 BT 5HMBEIES
CHUBEET DD, K1 LMOBETFRECHEGREN
HWiIE X4 WIRAE (genetic instability®, chromosomal
instability™) EE I, DOWTRERFBEDH, T/bb
# DNA DRBSHMBAHET S Z LR Sh D, F72
TOFEMEIRAL AL . AR T, ETREEENET
WM OREL L CHBEMBEI IR (proliferating cell
nuclear antigen, PCNA) O AR LM% E L, EgRETE
Bx A8 DNA BRIER TV, p53 EEFORE I MHia
FEEM ORI % £ T DNA DREfEGE 5 LTWAT
BEMER IR BB LA, Wiz, FISH X BVTps3 BETF
DEETHITBREGORWRY L KBE CREEORE LE
BEIRTCWBENEEETF DCC DRFET HE1I8FGEE, 8
IOTTEEBOBES VW IRESRREOREO DL E
T g W 100 FREEOHEE R FISH i cEE L
7o, AHEHFUYNLTY XL E Y g v L0 PCR 2%
WCHIIE Lz DNA 2 o THEGOREESHE (oss of
heterozygosity, LOH) % & % PCR-LOH ™ % H\C,
P53 BIEZF, DCC BEFHRLNENRETHHITHEGER
(17p) ¥ L OCHISHALRY (18q) DREALS>WTHREL, HE
DERE T L.

MRE LU H®
.3 %
SRAZEVBATETMH BRI BT, 199240 H19934EI1C )
B S 7T KIBIBE0F (%5 7 4 vAEMPI2A6, FHEDEK

Table 1. Difinition of DNA ploidy pattern

Ploidy pattern Definition

NON-AP The DNA value of stemline
is inside 2CxCV of
reference cells.

SUS-AP The DNA value of stemline
is inside, i+=CV of reference
cells (i=4C, 8C, 186C)

AP The DNA value of stemline is not
inside, i£CV of reference cell
(i=2C, 4C, 8C, 16C)

2C, DNA content of normal diploid cell; CV, coefficient
of variation.

Table 2. Primers sets used in PCR-LOH assays

PR3P B E Uiz, R TIZ, FHEEBR0. 1505
08g DEMHM L EREBLERIL, BARBEEOFH &
DNA OHEZAG . wA~) VEENSRT 7 4 v DEH %
ik, Hedley 5™ OFEE & » C EEEMARIERER » J9% L.
Tizhb, $7rb—allXb 60um BRI DR & HiiEy
L, #FY VYR IBHNTT7 4 vk, TLra—AFRRIIC L
WERK{IEL, 0.5% =7V vick b 1 BEME L. g
Eo IR BGCCGEEE, 0.1% =5 5 - — € (RYMEK, &
) BMxz b XEPRTFOBEL S LR/DERERE (ICN
Biomedicals, BR) T 1 BrEIR{L Lz, 50um 1 myv
Ay Y WTREBL, V VvBEEEAEAEKER CHELT-
fo. MIREEERII AN TEIBWK (A& -3 BB 1) o
T, BHER (—20C) REFLT.

1. EfREAEEICLZ2HDNA EOAlE

B S BRI L 0 FR LIl Ry v 5 vRELE
AF4 F 75 A (DAKO, Glostrap, Denmark) DB+ 7o 860
*HhENEEK L, Feulgen Jefad T~ /2. #ilat% DNA B4
2R — it MIMAMED DNA B8 24 # (Leitz, Wetzlar,
Germany)? % A\, ER AR LEMREZI00EL B E LT, &
FERE200E % RIE U CRE L. #las; DNA B4 & —v
DHBECE L TRAEBCABD 2 v —4% Y 7 + IDORIS
CEhE 1 OHMEETHRE L. b b#ilary DNA B
X D IERKME B (non-aneuploid, NON-AP), SR K &4
(suspicious aneuploid, SUS-AP), ¥ X "R ¥ %4 (aneuploid,
AP) @ 3BT L.

M. p53 BEE&LUPPCNA ORERE

FISH A% X 0" DNA A0SR LicH Rk bE
SE LRy Do5 7 4 vEBEYEZBWT, pb3 BAEKK T
KU 7 w—F itk CM-1 (500 {£# R, Novocastra, Newca-
sle, England), RSP53 (1000 fE#&H#], =F L4, EH) 8LV
PCNA i+ 5 %/ 7 v —Fffitk PC10 (500 {£&FR,
DAKO) A\ et 7o . pb3 MEHta s PCNA &
BREIA—7 r oy 7 OFEFIAEH, HEOREIZA
PR TES Y ROV - ReFv X —-FEYHAL
71-‘:38)39).

P53 ERFEOFMIIEBACRAEI NS EELHNL,
20%~50% DB OB RE I NI ESY p53 BE%,
509 LA L DB OB Y E I iEF% p53 BEEM L L, B
PR H20% AT D FESINE p53 Mk & Lic.

PCNA #ZEHE DM T 51 Bz - T p53 BBIEIEFITIT,
PCNA Zuta )i £ T p53 Btk ic — B L - 458 CH00E D%
Mgt 27z, 7 p53 BEMEEF <12 PCNA REHAF £
T, RO 3nMERECETHERI, 160, 180E OB EZH

Primer Priming Amplicon size  Polymorphism

Primer sequences

set region (base pairs) type

1. pYNZ22 170—870 VNTR 5-CGAAGAGTGAAGTGCACAGG-3'
5'-CACAGTCTTTATTCTTCAGCG-3'

2. DCC 396 Mspl RFLP 5-TGCACCATGCTGAAGATTGT-3
5-AGTACAACACAAGGTATGTG-3

3. DCC 150—210 VNTR 5-GATGACATTTTCCCTCTAG-Y

5-GTGGTTATTGCCTTGAAAAG-3
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st MY T 3 7 _vF o vOBBREARRSAS D
O EREEL L, BEER0% UL 250AL b B Rt
fEF% PCNA B & L.

V. FISH XICKk2%H7, 8, 10, 1T IV I8ELRELHD

Gyl

FHEF R B LB S L O EESER E Ay~ 5
vEEAS S FECER LSO AV, vt viE#Rb5
WP IRV = VER oV P r AT S 2 —F% Oncor &
(Gaithersburg, USA) X WA Licb D& B 7. FISH ¥IXE
ROBREHE ST -0 Tihebd, MBELBERLLERA S
F#% RNase T 1 KL EH =% /) — A THRAK L, 70CT
QHHEEMEL, RUKBERE LT e —F L3TCT—RTRG
SRl RIGLAETr—7ORHIIE7rd vy £ VAL YV F
7 v % — b (fluorescence isothiacyanate, FITC) #&#A + v 7
F7 eV (10065 R, Vector, Burlingame, USA), 5\
B— 2 VEBRR Y Sy v — v ¥ Fab 58 (10EFR,
Boehringer Mannheim, Mannheim, Germany) % i\, [JEir
BHEREAFVEMA P VS I T RO v — v FHE (100EF
W, Vector), »—& 3 VEEEH v ¥ [gG— 5 ~ ik (10065
R, Chemicon International, Temecula, USA) & i\ CH&EH

BLRHBEIEY 24T 572, ¥/ Sauter LY DHFBEIHE - THE
ITReuthe m — & 3 v, EI8Haldd FITC TEERMET-
2. BRER S a S 9 A 84 F (propidium iodide, PI),
BBENITT 77 2 =—AA v F—/ (diaminophenylindole,
DAPD) 2RWTH, BRIZEHIOCEME (+) vin,
R #EAL:.

V. p53 BEFEH L UDCC BIEFDOLOH Ot

1. DNA DHhH

DNA W7 =/ —/v+ 7w ekl sk % B ChtH L.

2. pYNZ22 W leHFunt TV EL HE—v g v

P53 BIETFHEDH % 17p13.1 D4 17p13.3 1t 5 43
DNA 7w —7 pYNZ22" 2o CTHHF VY NS T ) 24 % —
Ya VEfTot. 0ug %7 4 DNA % 40U 0 4|REER
Msp I #HVTHEEL, 0.8% 7 H r —RF AL CBSEKE L
%, rM e VE~EEL, MO AvA Al 7V X4 - g
Y, A TVEAE = s v, BHEEF AL TR ST
7 4 ZHEfT LY. pYNZ22 2 AR (W) 2B L TA
FEL, FVELATITA I vIEYEREGTYP CES L.

3. PCR-LOH ¥z X 5447

PYNZ22 BN OEH < » » 2 L (variable number of

A
Fig.1. Photomicrographs of p53 (A) and PCNA (B) immunoreactivities in serial sections (case 23) (X 60).

Table 3. Correlation* between overexpression of p53
and DNA ploidy pattern in colorectal carcinoma

053 Number of cases
overexpression AP&SUS-AP NON-AP
Positive 29 3

Negative 12 18

* Fisher’s exact probability test, p<<0.01

B

Table4. Correlation* between overexpression of p53
and PCNA in colorectal carcinoma

p53 Number of cases

overexpression

PCNA-positive** PCNA-negative

Positive 31 1
Negative 10 18

* Pisher's exact probability test, p<0.01
** PCNA-positive, labeling index>50%
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tandem repeat, VNTR) fH£®, 18q21.3 & H % VNTR 4B
B, 38X 018q21.3 WDO4EE (polymorphic) Msp | #49%
St M2 %, R2EFRTHV IR I VAFFS5( < —
ZHAWT, PCRIZIODHIEL, fT2HX L0 E %, HR2
Msp [ IR X BHLETV2.5%7 # e — 2 LiwBRkE L.

V. #EtonBE

FER (p) OVER 7 4+ v ¥+ — DEEMRHERC X D EH
L, mRE1XRELb - THRLHE L.

B #®

I. p53 ZEOBRRRSHEDNA B

MIAMED DNA B AT ifs 8 - 7o DNA Bz — v
DEFTTIZAP, SUS-AP 3 X 08 NON-AP 2 Fh-2h2441, 17
Fl, I TH o, 2BOH pb3 BRHMHE LB EERED
RRILTERZET, BHROBCEBR LTEBADS T 3 /1
vFOVORISHRRE SR (B 1A). p53 BHEMEID S iz X
FIEC, BHROILASTNTABETHL O, Bk

RO LR ORER T 1 2 REHTT D b0,
RENCBEBRAEETS LORED LA, EEEED -
FEfifas L OCMEOMRC BRI EShinh o, EER
WCRIB DNA B4 5 — v DRE L, p53 BHOBER
DREREF IR L, MEOMICIIEELHEREShi
(p<0.01).

I. p53 BERDAFRKIKRSE PCNA Bt L DR

PCNA a3+ 3 RERIED p53 L ABCKICRELTE,
iz (B 1B). SR TR R R O Ml g I
UHEEERED Y voslRORPLOMBAEETH 7. T
EHIBE EF D PCNA Bt 30347.2% (EHLElEREe
n=60) Th-7z. 50%%xHEE LTHEHE, Blor5sE, &4
KR TEBDT, ThiZ pB3 BHOBRFER EAEOHE LR
L7 (p<0.01).

. FISH &3 FEHEE O

FERALL S BEOREHE S = -7, WThThEFRLTRDL
Ve A 7 EER BRI RE (r -2 VEE) BB

Table 5. Chromosomal copy numbers determined by FISH analysis, DNA ploidy and
immunoreactivities to p53 and PCNA of 31 colorectal adenocarcinoma

Chromosome
Case number Ploidy?  p53" PCNA®
7 8 10 17 18
1. 2 2/3 2 2/3 2/3/4 A + +
2. 2/3/4/5/6  2/3/4/5 2/3/4 2/3/4 2 SA +- +
3. 2/3/5 2/3 2 2/3 1 A - +
4. 2 2/3 2 2 2 N - -
5. 2/3 2 2 2/3 2 SA H +
8. 2/3 2 2 2 2 N - -
7. 2 2 2 /2 1/2 N - -
8. 2/3/4 2/3 2/3 2/3/4 2 A - +
9. 2/3 2 2 2 1/2 N - —
10. 2/3 2/3/4 2/3 2/3/4 2 A H -+
11. 4/5 2 2/3/4 2/3/4 2 SA - +
12. 2 2 2 2 1/2 N - -
13. 2/3/4/5 2/3/4/5  2/3/4 2/3/4 2 N 1+ +
14. 2/3/4/5 2/3/4/5 2/3/4/5/6  2/3/4/5 2 A -+ +
15. 2/3 2 2 2 2 A - -
16. 2/3/4 2/3/4 2/3 2/3/4 1/2 A + +
17. 2/3 2/3 2 2/3 2 A + -+
18. 2/3/4 2/3 2 2/3 2/3 N - -
19. . 2/3 2 2 2 2 A - +
20. 2/3/4 2/3/4 2 2 2/3/4 SA - +
21. 2/3/4 2/3/4 2 2 2 N - -
22. 2 2 2 2 2 N - —
23. 3/4 7 2/3 2/3/4 2 A + +
24. 2/3 2 2 2 2 N — -
25. 2 2/3 2 2 2 N - +
26. 2/3/4 2/3/4 2/3 2/3/4 2/3 SA - -
27. 2/3 1/2 2 2 1/2 A + +
28. 2 2/3/4 2/3 2/3/4 2 A 1+ -+
29. 2/3 2/3 2 2 2 A - +
30. 2/3 2/3 2 2 1/2 SA - -
3L. 2/3/4/5 2/3 2/3/4 2/4 2 A - -
a) Ploidy patterns: A, aneuploid ; SA, suspicious aneuploid ; N, non-aneuploid.
b) p53 immunoreactivity : -+, positive cells=50% ; +, 20% =< positive cells<50% ; —, positive

cells<20%.

¢) PCNA immunoreactivity : +, positive cells=50% ; —, positive cells<50%.
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TR (FITC &) 0By Fr Ll LCR D bR, EE
FEIE ERE M OV vosBRilR R A L Bhich Dy
VIR ADFEHEER, 0 07£15%, 1 11.9+244%, 2{8
89.4-6.8%, 38 1.3:+1.5%, 4{E2 0.1+02% ThH v 5{@L
ERRBD BN o7, R TILERNE T45% L Lol
VI FNDOFIBRONIGEEERORL E AL, £/ Y
I-D7r—vREETDH LML, 10%L Lo v 75
NOEIMHBRD LN IHEEEREOBME LAYV Y I -D 2

A Case 7 Case 8 Case 9 Case 10
N C N C N C N C

kbp

1.7 —>

0.5

B Case21 Case22 Case23 Case25
M C N C N CN CN

bp

870 — b 1

170— |

Fig.4. Representative cases of LOH at 17pl13.3 on colon
carcinomas detected by Southen blot hybridization with
pYNZ 22 (A) and electrophoresis of PCR-product of highly
polymorphic VNTR segment pYNZ 22 (B). (A) A
spectrum of the polymorphic MSPI-restriction fragments
ranging from 0.5 to 1.4 kbp is shown in autoradiograph.
In cases 7 and 8 LOH is found. In case 9 LOH is not
found and case 10 is uninformative. (B) Two bands
between 170bp and 870bp are found in normal tissues. In
case 23 the larger band is lost in cancer tissue. M,
@x174/Hae 1 marker fragments; C, carcinoma; N,
normal tissue.

R—vHRHDEHE L. BERBESERTWMLSTHA. &
7, 8, IIRBEOKHRERZTRTRY Y I —T, by
=B~ 7HY I — (hexasomy) EFTRRATED, hoE
BHTOERIKREL, ¥ A—EFNTORE—4 L EE T
BHoic (R 2A, B). BafklTOE, v 3 =12 1§ GEFAT), B
BE8DE, VI 1266 (EMS3, 7, 9, 12, 16k 1w
30) KoWTEHE IR (K 2C). #AaMElT, 181w+ 27—
TRESTEERE TR, EFM3, 7, 9, 12, 16%
X OB TCRA—BNC 8BREMLED ¥ 7'+ 1 B EITRESED

Table 8. LOH of p53 gene and DCC gene

p53 polymorphic sites  DCC polymorphic sites

Case
number VNTR®
VNTRY M29
A B

1. He He Ho Ho (c)
2. He He Ho Ho (¢)
3. LOH He LOH Ho (c)
4. He He Ho Ho (c)
5. He Ho Ho Ho (c)
8. LOH He LOH He
7. LOH LOH *LOH Ho (c)
8. LOH Ho Ho Ho (c)
9. He He *LOH He
10. u Ho LOH Ho (c)
11. He Ho Ho Ho (c)
12. He Ho *LLOH Ho (c)
13. He He LOH Ho (c)
14. He He LOH LOH
15. U He *L.OH Ho (¢)
16. LOH He *Ho Ho (c)
17. He He Ho He
18. He He He Ho (¢)
19. LOH He He He
21. LOH He He He
22. He Ho Ho He
23. LOH LOH Ho Ho (c)
25. He He He Ho (c)
26. LOH LOH LOH LOH
27. N He *Ho Ho (¢)
28. He He LOH He
29. 8) He LOH Ho (c)
30. He He *Ho Ho (¢)
31. LOH LOH Ho LOH

a) VNTR polymorphism was detected by Southern
hybridization using pYNZ22 (A) and PCR-LOH (B).

b) ¢) Both VNTR and M2 polymorphism were detected
by PCR-LOH.

Abbreviations : He, heterogenous; LOH, loss of heteroz-
ygosity ; U, uninformative; Ho (c), homogeneously cut;
*, case with chromosome 18 monosomy in FISH; N, not
test.

Fig.2. Examples of FISH on nuclear smears of colon cancer using centromere-specific probes. The probes were detected by
FITC and nuclei were counterstained by propidium iodide. (X600). (A) Four cancer nucleus with 4 signals and a lymphocytic
nucleus with 2 signals are shown. (B) Case 17 shows a clone of cancer cells with three centromeric copies of chromosome 8.
(C) FISH of the chomosome 17 in case 7 demonstrates a clone of cancer cells with single centromeric copy of chromosome 17.

Fig.3. Two colour-FISH of chromosome 17 (rhodamine detection, red signals) and chromosome 18 (FITC detection, green
signals). Nuclei were counterstained with DAPL Detection of two red spots and one green signal in single nuclei indicates the
pressence of corresponding chromosomes in the nuclear structures (case 27).
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v 7 2 R THEEA R IR (K 3).

V. 17EEBEERO Rk

PYNZ22 e HHF v nd T U A €~ o VEEOKRES
T - 7 290FR 266 (89.7%6) T, IER KL DNA 125005 517005
3%t (base pairs, bp) DRI 2 KD A v FREHh, BREESH
BER®HLRL. 5 DNA TZD5b—FDAY FOB SRR
B, MROBDLN IS D126 (46.2%) % LOH B & Lix.
RFHTLIESIEE 4A 175K Lic. PCR-LOH 1229610 5 23
BInBEEAY, 7D 1T0bp 225 870bp OREIIE 2 KD A
vERERbR, FD5H 44, 17.4%w LOH AZ@ZDSI Tz,
REFEWLTEGIZRK AB R L, ¥ F vl TV Ef ¥ —v g
Vi3 LU PCR-LOH B2 & % 17p ® LOH D#ERITHE 6 1077

Case3 Case7 Cased Case11  Casel6
M C N C N CNU CN CN

Case22 Case23  Case26
C N CN C N

Fig.5. PCR-LOH of DCC gene in colon carcinomas.
Representive cases of LOH at VNTR (A) and M2 (B) are
shown. (A) spectrum of alleles from 150 to 210 bp is
generated by PCR. In cases 3, 7 and 9 strong allelic
imbalance is seen in carcinomas but not in normal tissues.
Cases 11 and 16 are uniformative. (B) Amplification of
the MSP | RFLP site whithin DCC gene produced a
segment 396 bp long; cleavage results in fragments 257
and 139 bp long. In case 22 heterozygosity is not lost in
cancer tissue. In case 26 cleaved (257+139 bp) alleles
found in normal tissues are lost in carcinoma, thus LOH is
positive.  Case 23 is uniformative because DNAs are
homogenously cut by Msp I. C, carcinoma; N. normal
tissue.

TESHTHABA, PCRLOH TRYVF vl 7Y 81 4 —
Va VERTHH T E 2N UEETOELO—Ho2 e L TR
LI ERRLTWS.

V. BEREERBORE

EEME#D DNA % f\vvic VNTR IS O BEE T2 20617
#i (58.6%) T 150bp & 210bp DN 25D AV FasE5h,
REEAREELLR, ZOITHIR—J 0w Fil DNA ©
ELWBLTWA11H (64.7%) % LOH B L (R
5A). M2 #5 OHIE TIZ29BI LB TREEE, FEREE DNA 7 5
396bp DAV TR 7 LFF FREMEI Tz, Mspl #E{kic k-
TIE# DNA 12 396bp DS v FIZHN % T257& 139bp 1o 40HT %
NIV FORRTCELINE RBEESK(LEL, FO5b)E
DNA T 257bp @ 3%bp DAy KDL LT 7 3 fl%
LOH ¥ & Lz (¥ 5B). % DNA € 396bp v FO M4k Lz
b DIERDILh o7, VNTR, M2 OF#E H 5\ Z—FIic Bl
EUORLNKI9HH, LOH D& SR 134 (68.4%) %
18q21.3 D4k Liz (#6).

£ S

JEMHRRIET p63 124 oI CHEBEIC § A & v ARRE
BABIHZEAAMBNTED, FORREH IS p53IEH
RESDBE, TOEFMNERT L -DBPICERL, %
RETRHETEL 22, APRTROERELFF LT, ¢
574 VEBEYA TS p53 EEOBMATEETH B Hith CM-1 %
£ O RSP53 % B\T pb3 BEHDOBAER % AR t2c
RS R, pS3 BEBMANZ2MG], 53.3% IR K. 0
#ER%x MIMAMED DNA B TH#% Ay o DNA £
ERER LTS p53 BMAEEBESEH CRBEERECkLT
AP % XU SUS-AP DEFINABICEM ~72 (p<0.001). X5
IZ pS3 DHAIREER LO0% L, > PCNA E#E L X EEE
2h T (p<001) EQOMHBERR L. Tich bR OH %
BN TIED 52, p53 DEARRLERY, RS RARE
(chromosomal instability) %~ T8 DNA BE®X {7253 &
WO RHEBSERFTAHLOTHA S . [WEORTRILMOWR
FC L T, FHED, MREBALIREY 3 X O o Tl
ERTwh, PCNAZDNA RV 2 5—F o DEBEETH HM
B A 2 V> THRHBT A2 LR o TE D,
PCNA #ifk%x A\ 7o &Yt Tk G1-S B O MM 2388 < Yufa
T, RiEoMaIzEE LS. Ot PCNA °H-+
Ivv, e EFFEF Y Y v (bromodeoxy uridine),
Ki-67 %\ i DNA £V 25—+ a kL WL MIEMKAD < —
H—D—2L LTHOBRTERLYD UL, &g
FED 2 A =R AR SMZ XTI DRT, PCNA 2\ fatEstc
IVEEZEHCERLTVL S Z bk » TEREY. e+
L INDZEBIIBED 1 7 ) VIKEBRER Y vELEER
(cyclin dependent protein kinase, CDPK) = X » C4lfiIgh T
Wh A, Waga B k- CRREZhic CDPK ki3 5 HI4IR
Fo—2p2l %, pS3 KX o CHBFELXZTIT TR,
PCNA LHEERATHIEC L W MAEE L ME T 5 2 & 38
BhZic o T& . Dulic ¥ IEEMia%x A 72 B8 T
o p53 % T 5Mla% r i2BH LT DNA BfriEc+&
p2l BEHTh, DNA OEEIIIGHI I hBH, FRE p53 %
BT AMEY r BH LTS, ZOHESHnZ LR
LT3,
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Wi DNA BORE L R1alE0BHRE OBRITOWTKR
2t L1=. DNA BT T3 NON-AP & ¥IMf & h o fEFIA 116
H-tedt, FISH BT X A REE5H TIRI0EMT, RELL
SEEOREED 5 b L —BEORGETOWTHEY
FLHgid bt f-C, FISH iz Xk A RaEksm i Ee
BT & OB OO R 2B )b O X ) Sifde AR

B2 X5, EGMENTE DNA OBELHEILTW B DR
L, EECIIREEOEMIFBP IR - TWDHZ &, Fit,
futrth 1 {HD DNA EIZH Y 7 & DO —ic LT Figu.,
Pl TR et 1 Mo DNA BiXks ) 4 D0.68% TH
B L hEXIE, TOZLRAZCEBITES.

KBE 30 5 RESOBTIREEIFIETH T TETH
FTE D™, Muleris HEKBEBLLHAKDWTRE L, 246
TITREGOEREI L v R 2 7 HEB L DI hiE Y iE
TLTWBI E, ER10fITISBREAOERNM & i e W AER
BRERD o=z EXHELTWA, — Mt Lic DNA %/
Wi oS T XA E - g VEER PCR-LOH #:Tik,
P53 BEFOHBH 1Tp™® L X DCC BEEFODH 5
1898980 2SI CEEEIC R LT\ B 2 A h o T
5. ARERTHIEHEFOREC—% LT, 17p © LOH it
51.79%, 18q ™ LOH i363.2%k R5htc. $E® FISH #kic
I ABEEORETIIEAOEEOE, HEVIEE—EERT
DREHR OB LD LHEUNKRED S eh, kT, 88
IO E BB LT RTHEY VY § —Thote. ERTNE
ERBRaEDE) Y I-RIHRLACILETHY, O
5% 1 PT1THREAEDE ) ¥ I — - Tz, FISH & T
e -7 OBA~NDOBREOTR, MaSREDBE TD DNA
DRIB, % DNA OEROTRRBNERT, v 27+ v RO H
RohsZ LBABEIRTLI, L LARECIZE ) Y
I —L¥E LR TEATR ARV ZEERIC X hA—
CIBRBEED L Y I —BRBDLRDT, ThALDOFRE ED
BERELAT —F7 727 1 OWEHERERELLRSW. vV R
ATEBOE Y § —1LT LYEEREE D RAE L&D
7V I —BEHRLIVIO L Xh T BH, SEED bR
Hufatk18e ./ VvV s —DTHD > B PCR-LOH TREESHET
Hoto 4l 3FT 18q21.3 @ LOH b bh, 47l &b
IhHD IEFATIRIBRAGERORELFE > TWE T LRR
LTWwWa, ZDZ kX FISH s TtRAREMSHIBDE/ VY I =2
18¢21.3 LDEETF DCC O A BLHBNCM TR E:
NHBELEERRLTWS. Ve A 7HRENES s —FH AW
fo FISH B2 Gk %F vong 7 ) 4 € — ¥ 3 Vik® PCR-
LOH #:& Ric b« OB OREMEELLMD Z L3 T
¥, FHEABYAOGENRTETHS. BT Micale 5% 1%
eV B R TR v — TR # 5 7 FISH B2 Il
BEL, BErORGOIE LEDOBHNEYRTHEHRCIELC
Yueatkle, 17, 18DE7 vV I =8, B E £ OWEDHE
BEBCRT | BRAEGORY Y I - EBRLhAZ L
Lo, ThHLOREERABEIINELIBORE, H5VIZE
EOME - EBRAYHS L WERCSELTWS, SEOHE
TRPELISDE ., YV I —BKBBORE, B - £ROEH
CHERBLY - —WIRARBERAE W ERFR IR,

= ]
KRIBEMI O RE v BRPRBENFE ERITC L5

DNA BofiE), MiEE2MHFE (FISH R L 21480
ER) BIUSTEYFEHFIE 0583 BEOREENER,
PCNA E#K, p53 BIET & DCC BEFHEDOREK) 2T
BT RL, UToORELSEL.

1. p53 BADEREHMNER L, PCNA ERE S L 0K
DNA DRk, REBEGELIIVTRIEEOE DA,
BB b (p<0.01), p53 DRAER I REGOTEEM L ER
LT, BMEELHEL TWAAEENIRB I .

2. BEGHOTLIIEBHOXAER IUA—EENTOR
H—MRE o, REET, 8, I0CHADRILENERIZT
THRBEROEMTH -7, —HREME I LB EERE
(24%) wE .V I —RBWDd BRI,

3. P53 MEFEDOHD 1Tp BLV DCC BEFEDH
18q ® LOH 2% hFh51.7%, 63.2%8 R bhic.

4, REtkI8DE ., Y I —ED BRI T B 46 18q ©
KRERBDBI, ThbDEFTIE, DCC BREFDLEAGHR
FEET AT B s .

E: 3

Wi B iEs, HRE, AKEELE - - BMEFRERSTCEL
OHEBELET T, ToRBtEE, HEDEES E LeRA¥SE—
REASE S BIBENTE L B e LET. BBCARROZTRS
DEEE LeSRAEPAFRFIABEERECE S HLER LETE
.
nE, KRXO—HMTFEAEAFHELBBREEF RS, £+=F
DNA B4, HR+=EAABERT B THRELL.
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Kanazawa 920 —J. Juzen Med Soc., 104, 283 —293 (1995)
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Abstract

Abnormal total nuclear content of DNA (aneuploidy) as noticed in histological observation is a well known finding in
colorectal carcinomas. In this study, first the hypothesis that aberration of tumor suppresser gene p53 induces chromosomal
instability and consequently produce nuclear aneuploidy of colon cancer was challenged and then the DNA aneuploidy was
analyzed in the viewpoint of chromosomal numerical changes using chromosome-specific probes by fluorescence in situ
hybridization (FISH). Furthermore the results were compared with the loss of heterozygosity of chromosome 17p13.3 and
18q21.3. It is known that point mutations of the tumor suppresser gene p53 result in the formation of abnormal mutant
protein with a prolonged half-time. Using antibodies against p53 protein (RSP53 and CM-1), overexpression of p53 protein
can be detected in 53.3% (32/60) of advanced colorectal carcinoma. The p53 overexpression was significantly correlated
both with high proliferating activity determined by immunohistochemical proliferating cell nuclear antigen staining (P<0.01),
and with aneuploidy measured with a combined microscope and TV image analysis system (P<0.01). For the numerical
chromosome analysis, FISH was performed using chromosomes 7, 8, 10, 17 and 18-specific centromeric « satellite repeat
DNA probes on 31 cases of nuclear smears freshly prepared from surgical specimens. All the numerical aberrations of
chromosomes 7, 8 and 10 were pdlysomy with copy numbers ranging 3 to 6, and inter- and intra-tumoral heterogeneities
were marked. One case showed monosomy of chromosome 17 and 18, and 6 cases had monosomies of chromosome 18.
Associated deletion of 17p and 18q could be detected in the chromosome 17 monosomy, and in 3 of the chromosome 18
monosomies respectively by loss of heterozygosity of 17p13.3 and 18q21.3. It is suggested that the relatively frequent
chromosome 18 monosomy may be a useful FISH marker in studying tumorigenesis and cancer progression of colorectal
carcinomas.



