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Fig. 1. Karyotype of primary stomach cancer cells

M: marker chromosome

Arrow(—>) represent del(1)(p34)
ring chromosome
del(X) (p22)
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Table 1. Distribution of chromosome number in gastric cancer cells

Total number Chromosome(%)
Case metaphase of

cells counted 43 45 47 48 61 62 63 64 65 66 67 69 74 78 80 81 82 83 8 8 88 9% 91 2 9 % %5
primary 17 1 2 2 1 2 4 3 1 1 65/66
stomach (6) (12) (12) (6) (12) (24) (18) (6) (6)
cancer
stomach 24 1 1 1 1 1 2 2 1 1 3 1 2 2 2 3 8-8/
cancer (4) (4) (4) (9 (4) (8) (8) (4) (4) (13) (4) (8) (8) (8) (13) 90-95
cell
line— I
stomach 13 3 5 1 1 1 2 45-47
cancer (23) (38) (8) (18) (8) (15)
cell
line— [

set of near diploid near triploid hypotetraploid near tetraploid
chromosome (2nt) (3nt) (4n—) (4n+t)

mn: model number
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Fig. 2. Karyotype of stomach cancer cell line(SUN—1)
M: Marker chromosome
Arrow(->) represent del(4)t(4: 1)(qter : g32—>qter)
der(2)t(2: ?)(p23:7)
del(10)(pl3 : pter)

F— T o) thef A1+ 23 metaphases, Y4 E3— 11 thorslA ¥ ey AQem 69%¢] =471 43749

o s} A+ 13 metaphasess: G—band£ 4l A8l x 4871 ol E‘oq 91y 7] olu 4= A (diploid) &) 24

YA L AlmEFeH(E 1, 29 1, 28 2). 9wy 9glon Eo|s urala e WL UE
1. =Xl O A (numerical abnormalities) Hhe mabg el welt e SR 2.

ST ol st ghe- AsE Fis) Bl M) P

1) 4 SiehA & A apael woli I, 29, 39, 6%, 9, 10,

DA gagel EES 437000 M 6974 7HAl o g 169, Xd 2 A o ’FHI"&UF D, 79, 949,

BHAl bk om 42%9] M EEo] HANA =27t 65 W20 F A o) AR 3 AHe] AUTHE 3)

A, 6670o) medglis # el vl (triploid) ©) %

2. XX} o]Ak(structural abnormalities)

)J—_f_l u—_]jy ol/o\j\otq ._;_5] 1\} :L’ tﬂ ’r'u) HIH

14, 169 2] 4 A (trisomy), 19, 20 2] Apaj] A 1) A gidM

(tetrasomy) o] Hl w4 =& Wlg & vhepyco}, del(l)(p%4—>pter) del(3) (p25— pter), del{X)
2) YA EF— ] p22)7t EL WEE Jebgow RE AYelA B
A el BEE 667 A 9570 o) Ak ‘l A4 A (marker chromosome) 7} Vel T}

cherstAl BESI Jdow 88%9) A7k 80719l 2) Ao Es—1

AM9ou A 9] Afolell o] Qi Aol AbEA del(1)(q32—> qter), del(4)t(4;1)(qter :g32—qt-

(near tetraploid)®] fAH-e w i Qddom &3 7 er)o] ¥ Hle R el om 88% oA B A G A

L XA 9] AR A (trisomy), 63, 8¥, 9¥, 11 7} Vet ol

HoO12d, 21 9 AL A (tetrasomy) o] W F& 3) Skl EF -~
5 2 bRt del(1)(g32—qter), del(4)t(4:1)(qter: g32—>qt-
3 gz - er), del(X)(p22)7} H& WL g el on 38%9

FA 2zpAb el B 437004 9570 o] A7t A] A B 2AF A A7 e THE 4).



BES A Y MERKAHGH By — 357 —

Table 2. Numerical abnormalities in gastric cancer cells

Case Number of cells Numerical abnormalities
karyotyped (% of each counted chromosome)
Primary 17 +1(59) +1+1(35)
stomach +2(65) +2+2(6) —2(12)
cancer +3(71) +3+3(6)
+4(24) +4+4(12)
+5(76)
+6(100)

+7(65) +74+7(18)

+8(12) —8(29)

+39(41) +9+9(6) —9—9(6)

+10(35) —10(6)

+11(59) +11+11(6)

+12(35) —12(6) —12-12(6)

+13(35)

+14(35) +14+14(6)

+15(6) +15+15(6) —15(18) —15—15(6)
+16(59) —16(6)

+17(12) —17(12)

+18(47) +18+18(47)

+19(35) +19+19(12) +19+19+19(6) —~19(6)
+20(12) +20+20(53) +20+20+20(18) —20(6)
+21(4) +21+421(35)

+22(18) —22(22)

Stomach 24 +1(46) +1+1(46) +1+1+1(8)

cancer +2(42) +2+2(46) +2+2+2(4) +2+2+2+2(4)
cell +3(17) +3-+3(38) +3+3+3(46)

line — [ +4(21) +4+4(42) +4+4+4(21) —4(8)

+-5(25) +5+5(46) +5+5+5(21) +5+5+545(8)

+6(21) +6-+6(50) +64+6+6(17) +6+6-+6-+6(4)

+7(50) +7+7(42)

+8(33) +8+8(50) +8+8+8(13)

+9(38) +9+49(54)

+10(46) +10+10(29) +10+10+10(4)

+11(21) +114+11(50) +11+11+11(21) +114+11+114+11(4)
+12(25) +12+12(58) +12+12+12(4) —12(4)

+13(21) +13+13(33) +13+13+13(25) +13+13+13+13(4)
+14(17) +14+14(42) +14+14+14(8) —14(4)
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+15(46) +15+15(29) +15+15+15(13) +15+15+15+15(4)
+16(21) +16+16(42) +16-+16+16(21)

+17(28) +17+17(29) +17+17-+17(13) —17(4)

+18(13) +18+18(34) +18+18+18(8) +18+18+18+18(8) —18(4)
+19(25) +19+19(38) +19+19+19(13)

+20(8) +20+20(38) +20+20+20(25) +20+20+20-+20(29)
+21(17) +21+21(42) +21+21+21(17) +21+21+21+21(4)
+22(46) +22+22(42) +22+22+22+22(4)

+X(67) +X+X(13)

+Y(21) +Y+Y(8)

Stomach
cancer
cell

line — I

13

+1(15) +1+1(15) ~1-1(8)

+2(15) +2+2(8) +242+42(8) +2-+2-+2+2(8)
+3(15) +3+3(15) —3(8)

+4(15) +4-+4(15)

+5+5(23) +5+5+5(8) —5(8)

+6(23) +6+6(8)

+7(31)

+8(8) +8-+8(15)

+9(8) +94+9(23) —9(15)

+10(8) +10410(23)

+114+11(15) +11+114+11(15)
+124+12(23) +12412+12(8)

+13(8) +13+13(23)

+14(15) +14+14(15)

+15(8) +15+15(23)

+16(8) +16+16(15) +16+16-+16+16(8)
+17(15) +17-+17(8) —17(8)

+18(8) +18+18(23) —18(8)
+19+19(31)

+20(23) +204-20(15) +20+20+20(15)
+21(8) +21+21(23)

+22(8) +224-22(15)

+X(15) +X+X(8)

+Y(8) +Y+Y(8)
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Table 3. Numerical abnormalities of total counted chromosome in gastric cancer cell

Numerical abnormalities

Chromosome (case/ % of total counted chromosome)

1 +1(3/43)* +1+1(3/35)* +1+1+1(1/4) —~1-1(1/2)

2 +2(3/43)* +24+2(3/24) +2+2+42(2/4) +2+2+2+2(2/4) ~2(1/4)

3 +3(3/33)" +3+3(3/22) +3+3+3(1/20) —3(1/2)

4 +4(3/20) +4-+4(3/26) +4+4-+4(1/9) +4+4+4+4(1/2) ~4(1/4)

5 +5(2/35) +5+5(2/26) +5+5+5(1/9) +5+5+5+5(2/6) —5(1/2)

6 +6(3/46)* +6+5(2/24) +6+6+5(1/7) +6+6+6+6(1/2)

7 +7(2/43) +7+7(3/33)*

8 +8(3/20) +8+8(2/26) +8+8-+8(1/6) —8(1/9)

9 +9(3/31)* +9+9(3/31)* —9(1/4) ~9-9(1/2)
10 +10(3/33)* +10+10(2/19) +10+10+10(1/2) ~10(1/2)

11 +11(2/28) +11+11(3/19) +11+11+11(2/13) +11+11+11+11(1/2)

12 +12(2/22) +12+12(2/31) +12+12+12(2/4) —12(2/4) —-12-12(1/2)
13 +13(2/20) +13+13(2/20) +13+13+13(2/13) +13+13+13+13(1/2) —13(1/2)
14 +14(3/28) +14+14(3/24) +14+14+14(1/4) —14(1/2)
15 +15(3/24) +15+15(3/20) -+15+15+15(1/6) +15+15+15+15(1/2) —15(1/6)

~15-15(1/2)

16 +16(3/30)* +16+16(2/22) +16+16+16(1/9) +16+16+16+16(1/2) —16(1/2)
17 +17(3/24) +17+17(2/15) +17+17+17(1/6) —7(3/7)
18 +18(3/22) +18+18(3/44)* +18+18+18(1/4) +18+18+18-+18(1/4) —18(2/4)
19 +19(2/22) +19+19(3/28) +19+19+19(2/7) —19(1/2)
20 +20(3/13) +20420(3/37)* +20+20+20(3/20) +20+20+20+20(1/13) —20(1/2)
21 +21(3/22) +21+21(3/39)* +21+21+21(1/7) +21+21+21+21(1/2)
22 +22(3/28) +22+22(2/22) +22+22+22+22(1/2) —22(1/9)

X +X(3/46)* +X+X(3/19)

Y +Y(2/11) +Y+Y(1/2) —Y(1/4)

ol e HA3E Fad B o AdME F 32— qter), del(10), del(X)(p22)9} #A 7} &4
23l o442 del(1)(p34->pter), del(1)(q32-> °2 JelYT(R 5).
qter), del(3)(p25->pter), del(4)t(4;1) (qter:q



— 360 —

HRERE H134% B 48 1994

Table 4. Structural abnormalities in gastric cancer cell

Case

Number of cells

karyotyped

Numerical abnormalities

(% of each counted chromosome)

Primary
stomach

cancer

17

del(1)(p34— pter) (39)
del(1)(q32-—>qter)(4)
der(1)t(1: 7 (qter : 7)(2)
del(2) (p24— pter)(2)
del(3)(p25— pter) (26)
der(3)t(3: ?7)(qter : 7)(2)
der(3)t(3: ?)(cen: 7)(2)
del(4)(pl4— pter)(5)
der(4)t(4: ) (qter : 7)(5)
del(5)(pl4— pter)(2)
del(8)(q24)(3)
der(8)t(8: ?)(pter : 7)(3)
del(9) (p23— pter)(2)
del(10) (pl3— pter) (8)
del(11) (p15)(2)
del(X)(p22)(2)

mar(100)

Stomach
cancer
cell

line— I

24

del(1)(q32— qter) (55)
del(1) (q34 — pter)(3)
der(2)t(2: 7)(p23: 1)(1)
der(3)t(3:?)(cen: ?){(1)
der(4)t(4; 1) (qter ; q32— qgter) (46)
del(5)(q34— qter)(2)
del(6) (pl1—pter)(1)
del(8)(p23)(2)

del(10) (p13—> pter) (16)
del(11)(q23—qgter) (1)
del(X)(p22)(15)
mar(883)

Stomach
cancer
cell

line — Il

13

del(1) (q32-> qter) (42)

del(1)(p34— pter)(6)
del(2){(q37)(3)

der(4)t(4:1)(qter : qa32—qter)(31)
del(5)(g34— gter)(3)

del(9) (g31—qter) (5)
del(11)(p15)(3)

del(19)(p13)(3)

del(X) (p22)(18)

mar (38)
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Table 5. Chromosome rearrangement of chromosomes #1, #2, #3, #4, #5, #6, #7, #8, #9, #10,
#1, #19 and X in one primary and two cell lines of gastric cancer

Chromosome Case in Rearrangements(% of metaphases)

appearance

del(1)(p34— qter) (41)*
del(1) (32— qter) (65)*
der(1)t(1: ?)(qter : 2)(2)
del(2) (p24— qter)(2)
del(2)(q37)(2)
der(2)t(2: 7)(p23:?)(2)
del(3)(p25-> gter) (11)*
der(3)t(3:?)(cen: 7)(2)
der(3)t(3:7)(cen: ?)(4)
der(4)(pl4d— pter)(4)
der(4)t(4: ?7)(qter ; 7)(4)
der(4)t(4; 1) (gter ; 32— qter) (52)*
del(5) (ql4—7qter) (2)
del(5) (q34— qter) (6)
del(6)(pll—>qter)(2)
del(8)(q24)(2)
del(8)(p23)(4)
der(8)t(8: 7 (pter : 7)(2)
del(9) (p23— pter) (2)
del(9) (q31— qgter)(2)
del(10) (p13— gter)(22)*
del(11) (p15)(4)
del(11)(q23— qter)(2)
del(19) (p13)(2)

del( X)(p22) (30)*

w
DS = = DO b e b e e e LS WO

10
11

DS BN b = et DD e ma DN e

19
X

W

Table 6. Gastric cancer related oncogene

chromosome nuber breakpoint oncogene
1 1p34 fgr (Gardner — Rasheed feline sarcoma)
src2{ Rous chicken sarcoma)
2 2p24 N —myc(Human neuroblastoma)
3 3p25 raf1(3611 murine sarcoma)
4 4pl4 raf2(3611 murine sarcoma)
5 5q34 fms (McDonough feline sarcoma)
6 6pll K —rasl(Kirsten murine sarcoma)
8 Ba24 myc(MC 29 avian myelocytomatosis)
9 9q31 abl( Abelson murine leukemia)

11 11pl5 H —rasl{Harvey murine sarcoma)
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=Abstract=

Cytogenetic Analysis of Gastric Carcinoma

Yong Wook Jung, MD; Sung Ik Chang, MD

Department of Anatomy Keimyung U niversity

School of Medicine, Taegu, Korea

In order to find out the specific chromosomal abnormalities of the gastric adenocarcinoma in Korea,
author investigated one primary and two cell lines of gastric cancer with G —banding technique. All
tumor cells had clonal chromosomal abnormalities : total 101 numerical and 25 structural karyotypic
abnomalies were identified. The most prominent and recurring numerical abnormalities were trisomy 1,
2, 3, 6,9 10, 16, X and tetrasomy 1, 7, 9, 18, 20, 21 and recurrent structural abnormalities were del(1)
(g32->qter), del(1)(p34—>qter), del(3)(p25—>qter), der(4)(4;1)(q32: qter), del(10)(pl3—pter), del
(X)(p22).

The above results of wide variety of karyotyping in stomach cancer cells indicate that these are gen-
eral due to secondary changes rather than primary changes specific to stomach cancer cells and also the
break at bands 1p34, 2p24, 3p25, 4pl4, 5934, 6pll, 8g24, 11pl5, 11g23 give rise to the deletion of cellular
oncogenes fgr, src—2, N-—myc, rafl, raf2, fms, K —rasl, myc, abl, H—rasl.

Key Words : Adenocarcinoma, Abnormalities, Oncogene, Cell line, Cancer cell.



