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Bl itf & UTHER L /2, hst-1, int-258{E-7F OEIBIZ,
slot-blot hybridization ¥z & ¥, RBi#EF® LOH
i3 Southern hybridization ¥z & D BIE L 7z,

1) Slot-blot hybridization

[EIE4E4 % proteinase K ALE% phenol i Xk B
DNA 2L, 7Ah VEEREF A o740
F—Z IR T77—L, *PTEHELLTo—-7
(human int-2, SS6, 0.9kb, Sacl fragment, human
hst-1, probe C, 0.7kb EcoRI fragment) &/ 74 7'
FARERA—PMIVAT T 7 4 — 12 & DBEIBEERD
TR & EEARR - O CRIE L2, 2B EosEE
BESNDOREERDD EHELL (Fig. 1).

2) Southern hybridization

B o hiH U7 DNA 2 #IfRE2 % Real TH
fEL, 0.8%7Hu—AESKEL, F1ur740
=W NI VAT 7 —LT, 7 u—=v 7 ENP
B3 cDNA Yu—7 (p7F12;13q 14.2fiET %
RB & & F O3] O restriction fragment length
polymorphism v —# —) &NAT7TUF AL EL v ar
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Fig. 1 Slot blot hybridization analysis of int-2
and hst-1 genes. N, normal adjacent esophageal
tissue. T, primary tumor tissue. In primary tumor
tissue of amplified case, the degree of
amplification of int-2 and hst-1 are 3.4-fold and
2.7-fold, respectively.
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BTl BA -+ Y4757 4 —%fT\, LOH®
HErRR LI (Fig. 2).

BBHEAL 79— 78T/ Y2 (JCRB) & b
AFL.

NEHEFILTEIONEFUL BIEL3GI, 2ot 4§ TFHE
B1361. 4111 9 TH -7, HEEA L Ce: 2 F,
Iu: 3%, Im: 841, Ei: 24, Ea: 26lTH - 7.
EEEEpm: 2%, al: 16,a2: 114, a3 : 3HIT,
Y o SHTEERBEE I n0 ¢ 46,02 84,n3: 44,n4d:
1BIThH D, AEEITERGEMCE D  HEBREIET
i3 stage 11 : 14, stage III: 84, stage IV : 8
#TdH -7 (Table 1),

PLE17EHZ DT int-2, hst-L#EEFORIE D& fiE,
RBEZFO LOH OB L BIRRHEYNR T, 72
bbb, %, EEE EREROEE, MHEL, F
B, VU EHEROEE, ylAT, vRF, eHlTF,
FRAETE L OEBBGRE L UTRE OMEER R
sl 7.
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Table 1 Clinicopathological features of 17 patients

Age Sex Location
61.4+11.9 M:13 Ce:2
(Mean+SD) F: 4 Iu:3

Im:8
Ei:2

Ea:

RO LY ERTEEE O T

2

HiEN stk 278 8%
Fig. 2 Loss of heterozigosity by Southern hybridi-
zation. N, normal adjacent esophageal tissue. T,
primary tumor tissue. In a normal tissue upper
and lower bands were defined as alleles 1 and 2,

respectively. Allele 2 was lost in primary tissue.

T N

OWRFOHHEI Kendall test THHEL 7-. £HEX0H
H iz Kaplan-Meier ¥ ( & 2 # T 13 generalized
Wilcoxon test I2 & %) 2wz,
#w 7

1. int-28EFOHIE & EARRES IR T = OMEE
int-288{EF OIEIZL7FIF 106 (59%) R sh
72, BT £ OB TR int-28EF ORI ER, B
ISR, HUSRY, EEE, V) L HIEBROER, e BF,
HEATE & 3B 2D R oz, HBT IR 136)
H10B1 (77%) IEELRD S e Dt LitEix 4
Bl RCOHEENED Shkh -7 (p<0.01), EkEER
BRI CIX13BIF 6 B (46%) DOMERIZL Y-
fe Dt U RERBES Tt 4 fleflic g 2580
7z (p<0.01), £ lyRFEEF T 6 Fdh 1 #
(17%) &, ly ATBHEFITIE10505 951 (90%) 1H
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BEED (p<0.01), vEATFREEE T I Fld 36
(33%) 12, vEEFBHEATIR 7RLFlicHiBLRDd
(p<0.01) (Table 2),
2. hst-LEE T ORBIE & BEAREEWAT L ORE
hst-LERF OB 17THH 9 # (53%) EHo5h
int-2EFOHIE L ZIZAKROBRE 2R U, SRT
£ OMBITH het-LREF OBIIE L, int-233EF & FlkE
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DiERE o7, THbLBMER (p<0.01), ERER
DEHE(p<0.01), Iy BF (p<0.01), v BF (p<0.01)
IZHIBY %88 7z (Table 2),

3. RB#ifzT®» LOH O EFE L K IRERME 7
& O

RB BT, EFEHESRT heterozygosity /R L7z
9 o informative case ® 5 5 5# (56%) & LOH

Table 2 Correlation between clinicopathological factors and int-2, hst-1, and RB

genes, respectively

hst-1 RB

int-2
Factors
Amplified/total (%)

Total 10/17(59)
Age

<65 4/ 8(50)

=65 6/ 9(67)
Sex

M 10/13(77)

F 0/ 4( 0)**
Tumor size

<5.0cm 5/ 7(71)

25.0cm 5/10(50)
Dist. metastasis

M(—) 6/13(46)

M(+) 4/ 4(100) **
Differentiation

well 4/ 1(57)

moderate 6/10(60)
Depth of
Invasion

pm 1/ 2(50)

al 0/ 1( 0)

a2 7/11(64)

a3 2/ 3(67)
Lymph node

n{—) 1/ 4(52)

n(+) 8/13(62)
ly

(=) 1/ 6(17)

(+) 9/10(90) **
v

(=) 3/ 9(33)

(+) 7/ 7(100)**
ie

(=) 5/10(50)

(+) 2/ 3(67)
stage

I 0/ 1( 0)

1j 4/ 8(50)

v 6/ 8(75)

Amplified/total(%) |LOH/Informative (%)

9/17(53) 5/9(56)
4/ 8(50) 3/5(60)
5/ 9(56) 2/4(50)
9/13(69) 4/6(67)
0/ 4( 0)y** 1/3(33)
4/ 7(57) 3/5(60)
5/10(50) 2/4(50)
5/13(38) 4/8(50)
4/ 4(100)* 1/1(100)
4/ 7(57) 2/4(50)
5/10(50) 3/5(60)
0/ 2(0) 2/2(100)
0/ 1€ 0) 0/1(50)
7/11(64) 2/4(50)
2/ 3(67) 1/2(50)
1/ 4(25) 0/2( 0)
8/13(62) 5/7(T1)*
1/ 6(17) 1/2(50)
8/10(80) ** 4/6(67)
3/ 9(33) 1/4(25)
6/ 7(86)** 4/4(100) **
5/10(50) 2/4(50)
1/ 3(33) 2/3(67)
0/ 1( 0) 0/1( 0)
4/ 8(50) 1/3(33)*
5/ 8(63) 4/5(80)

*p<0.05 **p<0.01
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Table 3 Cases showing more than 4-fold amplification of int-2, hst-1 gene

Tumor Survival Site of Distant int-,2 hst-1
Age | Sex Size Stage Period Metastasis Amplification
66 M 5 az, n3; IV 6Mo. Lung. Bone 7.0, 11.3
48 M 10 a2, n2 . 1Mo. Liver, Lung 4.5 5.9

M(+) I IV

Fig. 3 The cumulative survival curves by Kaplan-
Meier method. Panel A. curves for patients
groups with int-2/hst-1
coamplification. Panel B. curves for patients
groups with and without LOH.

and without

(%)
100 T——

@
3

t  amplification{n=8]

Survival rate

| With amplilication(n=9]

Survival rate

‘ ‘ Without LOH{n=4)
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EREROAE, HEN, EEE, lyR/ATF, e WF,
7 CIEEIZEED S iz by o T2 Y Y M oSEIEBE AT
R 7HIF s (71%) 12, vIRTBHEEITIR 453 RT
2 LOH #8887 (p<0.05, p<0.01), % 7T
> T LOH OEEBEIML 72 (p<0.05) (Table 2),
4, int-2, hst-LE{ETO & EEIEE

int-2&EF, hst-LEGFORIES 4 ELU ER D 50
TERI R Uz, 2@k d stage [V & EEHET
BlTh-7. 1BIEIMET> 58, MicEReiy, it

D 1 Bl RERYIBR D Th L 3TN, BBz
» 6 0 H THRESET L/ (Table 3).

5. EFEEOFNT

Kaplan-Meier ki & % A7 Tid int-2, hst-LE{R
T OSBRI FESEEE I AN TR WER 2R LIz 0%E
BEoEE» ooz, —H, RBEBLRETFIRR—ED
EE D s hie -7z (Fig. 3).

z =

int-2@EFIR~ 7 AT A VA (MMTV) 5=
ABRL THAEREC TBCEELE ¢ 2 BETFD
12 LTREENY, Fi hst-LBIETFIE~ 7 AMHE
MK TH S NIH3TIR R VT > A 74 —4F 3
EHOHLBEFELTCE VEBEME LD 70—=>
Jahi®, D% int-2, hst-LEEF i A M&K11q138E
BICBEHEL TEELY, AM°, Bk e skt
METHIEL TWwa 2 dbhoi, —F, RBiEfEF
IFANEEEHEE (Retinoblastoma) OFK & 7t 5815
FeLTHRRENENHEGTTH S, HRRERE
LOWA D RBERTHEET 2 LBk
D, BRBECHE, ABRE2 LRt METIS
ql4, 17pFEH O RBEBEZFOREPEFT I L T
279,
ZOBOMR & D AERCBWT L EEE I int-
2/hst- 1488 DR H % 12 RB #{ETF O LOH 538
5B Ty s 1o, BEOER, H50ik
FHEOLPDLYIZDVWTERLULLHEE V285D
24, RRMEREMEORE L S TEHEBENR
TEEOIERAINT & OBRIEERC 3BT ah T
Wiy, EHESRIORERS LT LD IHEER
RS R Cint-2, hst- LB FOMEDOEE, RB
BEETO LOH 0FE2RE LT,

int-238{EF OIGIE X 176106 (59%) 12, hst-1i#
EFOMIE X178 9 H] (53%) Wi 5h, Tsuda
519, Wagata &'"WOWHE & XIZFRBEOBETH -2, K
=Y CEENT 7 4 YRR vz Kitagawa S
DORENVTI328%, Mori 5 'PORRETI1324% L &TH
IBRIMEWERERL 2,
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TRELED SN -, Zhid Tsuda 5100554
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A Cytogenetic Analysis of Human Esophageal Carcinomas in term with Their Prognosis
Using int-2, hst-1 and RB Gene Probes

Yasuyuki Kureyama, Makoto Kataoka, Yoshiyuki Kuwabara, Hiroshi Iwata, Taketoshi Kashima,
Noriyuki Shinoda, Atsushi Sato, Koji Hattori, Koichiro Nakano,
Naoki Nishiwaki and Akira Masaoka
Second Department of Surgery, Nagoya City University Medical School

We analyzed the correlation between clinicopathological factors and int-2 and hst-1 gene amplification and
RB-LOH in 17 patients with esophageal carcinoma who underwent surgery from 1989 to 1991. The rates of int-2
and hst-1 gene amplification were 59% and 53%, respectively. Int-2 and hst-1 amplification were not correlated with
histological type or clinical stage, but were significantly correlated with sex, distant metastasis, venous invasion
and lymphatic invasion. Patients with amplification of these genes especially with more than 4-fold amplification
had poorer prognosis due to distant metastasis than those without amplification. The incidence of RB-LOH was
56%. RB-LOH was correlated with lymphnode metastasis, venous invasion and clinical stage, although RB-LOH
showed no tendency in the analysis of survival. These results revealed that int-2 and hst-1 gene amplification is a
useful biological indicator that is not related to histological malignancy.
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