Journal

of Korean Cancer

Association 28, 3, fune, 1996

In Situ HybridizationS o]-£3F $j¢9)
G3t ol WjE MEFHEYA A

FHNGT R WA T, Y Satee gy

MY - siXjE* - MXIH - oAb

=Abstract=

Interphase Cytogenetic Analysis of Gastric Carcinogenesis using
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Gastric cancer development has been proposed to present a multistep process character-
ized by dysregulation of proliferation and differentiation and driven by an accumulation of
Zenetic alterations in anatomic field repeatedly exposed to carcinogens. As a first part of
research for gastric carcinogenesis and prevention, we .probed 30 early gastric cancers and
their adjacent normal tissue including premalignant lesions for numerical chromosome ab-
errations by nonisotopic, in situ hybridization using chromoseme specific centromeric DNA
probe for chromosome 17, to visualize the accumulation of genetic alterations during gas-
tric carcinogenesis and to determine the extent of the genetically altered field. The mean
chromosome index(CI) increased as the tissue passed from normal adjacent gland(NG) to
intestinal metaplasia(IM} to cancer(EGC) (1.06, 1.12, 1.26). Moreover, the frequency of cells
with chromosome polysomy (cells with 3 or more chromosome copies) increased as same
pattern (4.2%, 94%, 20.2%). All cases with EGC, 28/30 cases with IM, 15/30 cases with NG
showed significant polysomies(ie, polysomy frequency > 3% of total populations). As a
second part of investigation, 30 cases of gastric adenoma tissue were probe with same cen-
tromeric chromosome probes for 5 and 17, to visualize the genetic alteration of isolated
benign or premalignant gastric lesion. The mean CI were .16 and 1.17, respectively and
the frequency of polysomy were 7.6% and 4.0%, respectively. These findings of progressive
genetic changes as the the tumor develops support the concept of multistep carcinogenesis
and field cancerization. Such genetic parameters could serve as biomarkers of intermediate
end points for risk assessment of progression to malignancy or chemoprevention trials.

Key Words: Gastric carcinogenesis, In situ hybridization, Polysomy, Biomarker

"E AT 19049 % ARG TFAG- B AT AL FolablT FHATHE o) FeiFH &

— 418 —




—In Situ Hybridization& °144¢ #¢¢ ¢2iztye] #4 Az4084 43—

M =

FE W ARLHY) AEGE IAAE Féd B
28 FTEEASH YPe sy ¢ Yot By
A #uk 20943719 ool WAbAay, s
e g Bein, A7 YR 2l 24 v
ofdl Hel glE WAolnh - o]l FAHAN B o ¢
ablelef 2] w &b, dekatelel A4, 2gZ o
T Hgaygd dud & 5% ot A R
g fzdteles AlEr) oS AL slAA =g &
8 Bata A Alee g A JEF
A A4 gl slAe] ol E wige R e, 2} Feld)
aleld ZHHTE AW 5 Uk RF) FEgeya
£ A9 o dEAAe] A=A dAdyE ¢
T e ARY AMge] g e g g8 Py,
ol F oo gfFe| fghE HjEF FEFe odE
£ A4 ‘intA d#aA'E AxE Ao FHAY
Helel 23jof WE AT &3} gl F412] 2l o4

o ez 4RI e W, ZANH HEz

A5 o]l fe FAL # ohe} dubd e B
F# #34 Welg vellle EXAEE o7l 539
A F2 M ALR slgde] aldE A Hedds

gxmol A Hot olale Fad Fs shiE MY,
Z7] st Auazi sty 4] FL gasg
v o2 7] w7de] wi¢ a3 ofvizt 9vk. =
ez oz Yo 48 Ay’ FAA shug v}
S0 & YT L AHY + e o4 AEA}
slchd, #lte] Ag 9 gl of & H}E JIH
@ FE g ool AFrhH] ¢=F upEE 9t
hEbat el #Ag g YA A7 58 EAAEY
] ezl dRAT A 2lde FskA gew,
ZF A AR FHA wels] Rz BRAY
Zle & e e, agez B g7 #HTl
4788 Chromosome In Situ Hybridization %
Wg ol g3t ok Fal gl HpE A A EH
HEra E492 B3 g fadd dge ¢
sjshz & o] whye] b HYEE oA F
e AREAY FeAe] eAE FHEd B A
#atsict.

et 3 Uy
EE

27189 F 4 AR YA wele) &
A 5g AF7] A3 T P x=20d
2AF fetgel Eojd", F4 AgRe} 24td =
Zifst=A 308 AR HL, oA dTEA $4
1 AdE 24 304E A G843 He] EAlo
& Aedadch

2) EEMA

6umsl FAZ za3WE Hs4, poly-L-lysine
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3} DNA #X|xI
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815 digoxigenine] #&% #He 2 59 W 17H 4
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4) In Site Hybridization(ISH)

Hybridization mixture®4 100% formamide,
20XSSC, salmon sperm DNA, 37.5% dextran
sulfate, chromosome probe & HA4 ¥|{E &
g4 4 30ulg T Egfelte] XE g
cover slipe.® ¥ 2FF2 s4a2E sz
80514 10%7 denaturations} g2 A4 IT=
o] wiekrloll A (16413 AE)E dlich o
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5 37=e4 15%3hy EEAA Ay} o4 3T
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Table 1, Mean chromosome indices of number 17

Mean chromosome index
(range)
1.06 (0.94-1.16)
1.12 (0.94-1.31)
1.26 (1.09-1.54)

Pathologic type

Normal gastric gland
Intestinal metaplasia
Early gastric cancer

P<0.01 between each groups

A 9 3

6) Mo|H A

o =] Fepel=gd 4007 o] AL FHAlsie o
A3 & G, 5o 2aAF Yo T8 uE
HEF R AMgsle], $jgk HEF, Py WAF, A
AT dY4H ok vEE Fele] FAA A
(Chromosome Index)st2® a¥ A= Fagate]
EdaaE mAgcl = 2zt T Fafde) wis
o 3-g TAsle zAlHEe) Ay dE PEdc).

7) BAHH HE

ke s fod AEE dalde AR
Hell AE Minitab 2702 Pzte t-test=E,
4 #7t9 4 3%+ Duncan’s multiple
range test& Fald THloevd, F249L Pghel 0.
05018k W2 sheu).

Table 8. Mean chromosome index gastric adenoma

Chromosome 5 Chromosome 17

Gastric adenoma  1.16(1.02-1.45) 1.17(1.07-1.29}

Table 2. Mean frequency(%) of polysomy and polysomy frequency more than 3% of

total cells

Pathologic type

Mean frequency of
polysomy (range)*

Polysomy frequency®
>3% of total cells

Normal gastric gland
Intestinal metaplasia
Early gastric cancer

4.2%1{0.4-9.8)
9.4%(1.0-26.3)
20.2%(6.6-44.7)

15/30
28/30
30/30

*each groups were 30 cases,

#P<0.00] between each groups

Table 4. Frequency of polysomy and polysomy frequency of gastric adenoma

Mean Frequency

Polysemy frequency

Chromosome of polysomy > 3% of total cells
5 7.6(2.3-33.6) 90427/30)
17 4.0(0-8.9) 66.7(20/30)

P<0.005:5 vs 17
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501

40+

% Cells

Holl 28] #o|7alRle 2 Heo] = o R o)A
dAEs ges Nlert 2dE Vel g

2) #uBolM2 HaH Hol

25bA dyeR st Er 9l & el
30ael g aE 2o 54 B 17H A #=
A #Hol& Fabgh v}, JUA A 2 BHEAF
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£ g4 Al d e Bels AgE ddTE s
o 58 F4A2 APE 90%eAM, 17TH d44H
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o g T e va EA vhebda oS
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2y 38 e 2Ade duigabaler

kel e F32 9lch

Tumer

EJ Intestinal metaplasia
[ Normal gtand

B Lymphocyte

2

Signal Numbers

Fig. 1. Signal distribution per nucleus.
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Fig. 2. Signal distribution per nucieus,

Fig. 3. CISH signals using centromeric probe on paraffin tissue section of ealy gastric cancer with adjacent
tissue and gastric adenoma. A early gastric cancer with infiltrating lymphocytes, B: Intestinal meta-

plasia, C: normal gastric gland, I gastric adenoma. Arrows indicate nuclei with 3 or more signals
(polysomy). (original magnification x400),
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