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BFR10mm LT oFEERMMRLYE T % B RECES
(BUF, BRERE LG R L OBMRBOFER T B HE
8 REMI24%BAr (LATF, FEEERF LB dBFBwmz
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Table 1 Materials used in this study

Histology Cagse | Lesion
Multiple gastric adenocarcinoma 2004.2%) 42
Diff. carcinoma(pap, tubl, tub2)® | 37
Undiff. carcinoma(por, muc, sig)® 5
Single gastric adenocarcinoma 56 56
Diff. carcinoma(pap, tubl, tub2)® 28
Undiff. carcinoma(por, muc, sig)” 28
Gastric tubular adenoma 36 36
Non-tumor gastric mucosa . 8 24
a) Diff. : Differentiated

b) Undiff. : Undifferentiated
(2nd. Department of Surgery, Fukuoka Univ. 1985—1992,
1

LTz,

R, HREWIFRRKC 2 LU LOBERENED S
11, Moertel D 2B E#E Rl +d 0 & Lic, T
HD WTFROBREIFEFHCESRTHLZ &, 2)
FRHIFREZNCEEOEBL LI VB TOh T3
&, BLU3) —HIiMLoBESLER IV &
ThH, T, HEROBECEUIIOTRHYE L I1TEEE
EEXRLVETLTHEL0, 525 CIEEENR—
DEDITHENRL Y RECLORIET L E LI,

BESEROEZRTORED 5 A4 E G RERE
BIEPPIfE o te, 2L, ESEI RN SE K
U, e (FLERIRRE 3 X O« h LBV R i)
&, ROAE (ESLRECBHRIRE R X OB
) D2 oW, FREERBR L B EEEH
¥ U REBE (Borrmann 1 &, 2#) »g2@A
(Borrmann 3 &, 4®Dwc 537, BB LC®
HEROBECEL OO Rt MlaBrFhe -+
EEE L IcBE LRI+ By EHEE T 5M
B,

SRBELERBFOMCSI 5 EERE2LNHTE ©
3, ZRFEIARPOERECERLACENTER
%L, FHERGEL, 2RO EBrRERT
&7 (Table 2),

A 5

DNA i /NEE MRS Sl mis AR A 2
ThHoTeHRBR L ORERCTE, k1~ ) VEE -
R 74 VEBBERI VTS, £7 8002 5510
pm A 3WEBYL, ~~=rFo Vo=t (L)
T, HE & BEELORBEAR L ¥ 1 FITHRERO 22 E b
HU, 774 vVAEBE2T-57:0b DNA ##H L
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Table 2 Clinicopathological findings in 76 patients
with gastric carcinoma

Single gastric ca.

| Multiple gastric ca.
56 cases, 56 lesions

| 20 cases, 42 lesions

58 15:5 2828
_Age (mean) | 66.6 64.0
RegionCIMZA_ 11:15:16 15:18:23
Borr.0:1:2:3:4| 29:1:2:5:5 14:4:10:9:19
LIIb : IIc® 821 | 7:7
Size(mean, cm) | 2.8 | 6.4
D.: UD» 37:5 28 : 28 i
Early : Advance 29113 | 15:41
INFoa : 8 y 20:18:4 i 4212
y -+ | 2418 7:49
v -+ 2:10 | 17:39

a) LIb: 1, Ha, IIb; Ilc: Ilc, 111

b) D.: Differentiated carcinoma (pap, tubl, tub2)
U.D.: Undifferentiated carcinoma (por, muc, sig)

¢) INF: Infiltration

7o,

BEFINBHCOBR A - EROBES K X OB
BENCEE & EBbh, Ob0fKFNRR CHES
BAEIE & HIRE U RE T B - 7o B2 % T R AYE 2 0 Ic #93
mmADOAZITEHH L, BREEEC CHEFEREE
AEUCRE, DNAfHO v 7k L, ¥4 HE
RETEFELYRERL, LOMABE v VRBEEANRE
ZiTote, RMRFCHSEREERCKVTLT5EDOE
MR IR T VWA EXHERL,

BEADEHRS % proteinase K T+4H1L L, #
5T ® % Phenol/Ethanol #ki=C DNA % #H L 7=,
ZDH A 50.1ug D DNA # &% DNA & L T PCR
XHIT LA, PCRIZras ERDIZ & A EH codon
12, codon 61ICAE U T B & & 251071919 &ogfny
Bl ¥z h Fh ik S s forward & reverse ® ras on-
cogene primer (Takara, Japan, Kyoto) % F\>,
7wm 75 A v E2~-%—12DNA Thermal
Cycler (Perkin-Elmer Cetus) # i\ 7z, PCR cycle
1394°C T 1 /78 (denaturation), 55°C (codon 12) ¥
L UB8C (codon 61) T4 2 7ff (annealing), 72°C
148 (extension) T40EERDIE L7z, ras BROHF
‘B, EXBIOCBEROERARIIZH LI ras on-
cogene probe (Takara, Japan) IZERKWE#H+ » b
MEGALABEL™ (Takara, Japan) #\"CTRI % 5
AL, PCRIZX »CHEIBEN/7DNA ERIGX¥ S
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Dot blot hybridization TEHT & 1T - 722, £ ras B
ENTEDOLNIEGTHEE D DNA ¥ v 7 A BT §E
7o I B L T heterogeneity * ZE L ¢, &% v 7

NTD rags BRZBH LA, SEOBE T heter-

ogeneity (XERD b ek o o,
ZIEFAOBBEEREICL P BEL A, BRES5%
A EEED Y LHELL,
#® R
D ras BR .
ras ERILBRMIBHHEFISHE (15.3%) @D 5
ntc (Fig. 1~3). EHFE S\ CTR20E G 7 6

cKi-ras BRBETORRRERD LA FARKES R EROPR

AHstEE 268 12%

(35.0%) 1 ras BR% B, HEFHTOERISCES
P66 (10.7%) KEDHLIILDOIENTHERLER
TH o7 (p<0.05) (Table 3), LaLF§EHcirs
RBA2FEBT ORE (21.4%) CERYRD, BR
HLoMIABEQRRD LRI o7 (Table 4, 5,
Fig. 1, 2). 3 -BEHOLERRIIIGESIP 8 FEFI
(22.2%)TH Y, HRBFELHERBHCHINTHEEZERR
7sh - 7c (Table 6, Fig. 3).
SREBOLHRE LERE OB T, THRECE
BXE (35.0%) »EIREOERR (9.1%) LV EEK
EERTH -7 (p<0.05) (Table 3), EIFRFEIZERMN

Fig. 1 Point mutation in multiple gastric carcinoma. A DNA sequence en-
compassing codon 12 was amplified by PCR, applied to nylon filters and
hybridized with the probes using 42 samples from 20 patients with multiple

gastric carcinomas (samples 1-1~20-2).

a: Autoradiogram after hybridization to wild-type probe detecting GGT at
codon 12. b~g : Autoradiogram after hybridization with mutant probes. In b, c,
d, f and g, some cases show a potitive reaction, respectively.
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Fig. 2 Point mutation in single gastric carcinoma. A DNA sequence encompass-
ing codon 12 using 56 samples from 56 patients with single gastric carcinoma
(samples 1~56) and three samples from gastric carcinoma cell lines (samples :
cell line 1~3).

a: Autoradiogram after hybridization to wild-type probe detecting GGT at
codon 12. b~g: Autoradiogram after hybridization with mutant probes. In f
and in g, some cases show a positive reaction.
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Table 3 Incidence of the point mutation of the c-Ki-ras oncogene in the
multiple or single gastric carcinoma

Mutation site
Type of occurrence Total

Codon 12 | Codon 61

Multiple gastric carcinoma (n=20)

Main lesion tested n=20 6 1 7(35.0%) j .

Sublesion tested n=22 1 1 209.1%)
Single gastric carcinoma (n=56)

Lesion tested n=>56 4 2 6(10.7%)

+:p<0.05
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Fig. 3 Point mutation in gastric adenoma. A DNA sequence encompassing
codon 12 using 36 samples from 36 patients with gastric adenoma (samples
1~36).

a: Autoradiogram after hybridization to wild-type probe detecting GGT at
codon 12. b~g : Autoradiogram after hybridization with mutant probes. In b, ¢
and d, some cases show a positive reaction.
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Table 4 Incidence of the point mutation of the c-Ki-ras oncogene in the
multiple gastric carcinoma

Mutation site
Codon 12 I Codon 61

Diff.® carcinoma(pap, tubl, tub2) n=37 5 2 7(19.0%)
Undiff* carcinoma(por, muc, sig) n= 5 0 2(40.0%)

2 [ 9(21.4%)

Histological type Total

Total case n=42

Mutation type : Gly(GGT) — Ser(AGT)
— Arg(CGT)
— Cys(TGT)
— Asp(GAT)
- Val(GTT)
GIn(CAA) - Glu(GAA) 1
- His(CAC)

= e N DN~ N

a) Diff. : Differentiated
b) Undiff.: Undifferentiated
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Table 5 Incidence of the point mutation of the c-Ki-ras oncogene in the
single gastric carcinoma

Mutation site
Histological type = Total
Codon 12 | Codon 61
Diff.? carcinoma(pap, tubl, tub2) n=28 | 1 1 20 7.1%)
Undiff® carcinoma(por, muc, sig) n=28 3 1 4(14.0%)
Total case n=56 | 4 2 | 6(10.7%)
Mutation type : Gly(GGT) — Val(GTT) ;
— Asp(GAT)
GIn(CAA) — Lys(AAA) 1
— Pro(CCA) 1

a) Diff. : Differentiated
b) Undiff.: Undifferentiated

Table 6 Incidence of the point mutation of the c-Ki-ras oncogene in the
gastric tubular adenoma and non-tumor gastric mucosa

Mutation site |

Histological type | Total
Codon 12 | Codon 61

Gastric tubular adenoma n=36 6 2 ' 8(22.2%)
Non-tumor gastric mucosa n=24 0 0 000%)
Mutation type : Gly(GGT) — Ser(AGT) 3

— Arg(CGT) 2

— Cys(TGT) 1

GIn(CAA)— Glu(GAA)
R o7 2fEF (M-4, M-10) TRIHFHECITEN 4, Fig. D.

FH BT (Table 7).
ERBEOEBETIIERBFED > bO(LE3THK
HEep TR (19.0%) 1o, £9LH 5 %8 2 HE
(4090 WERENRD St (Table 4), BREIER
BHELI 9HREFRIE4AFE(m 2, sm:2), #
IRESHE (pm: 1, ss' 1, se:3) THh -7 (Table
D, BEPEL T 9FEF 7HEE codon 1212, 257
B3 codon 61T H -~ 7= (Table 4, 7). Codon 12D
ERTHREF 2HEOEEESIOZER X codon 120
TIVBHBEROBEDs Y v (Gly) hbvy v
Ser) "BHRLILZEERLTWS, BORKTAF =
v (Arg) ~OER L 2HE, v 2714 v (Cys) ~D
ER1IFHE, 7TAFEVE (Asp) ~DFR 1 HH,
AV v (Va) ~0ZER1IFETH-7%. Codon 61T
DERI2FETH Y, 2OEAETIOERIT61EE
DEEDT I VBTHB L2 3 v (Gln) B 1RET
Frrg s vBGl~, 1EETIRe 252 v (His)
NERLIZ ERRL T, BRBTIE codon 120
BEZRIGFRTH (77.8%) & EHEETH -1 (Table

BREBOABE 3oL B c8FE L 2 FH
(7.1%) &, ROLEC8RED 4RE (14.3%) ©
BEEIFED LN (Table 5), ¥ R T codon
121 B \WT4RHE(Gly 225 Val ~DER 25K E, Asp
~OER2FHE), codon 61\ T 2 5% HE (Gln 25
Yy ov (Lys) ~OER1FE, Y=V v (Pro) ~®
EEIRE THH, ZFKB LR codon 124
66.7% & @mZFETH -7 (Table 5, Fig. 2). BEET
REERBZ LI 6 FESFIVHETE(pm 1, ss 1,
se 1 4) TH-17: (Table 7).

REFCERN AL 8 HEOERIMA L codon
1212 6 5% HE, codon 6112 2 FRHEFRD L, TRDOT5%
d codon 1214 U, B L RFROEAMEED Shic,

—7, FEEFHCA 1ML ERITZD bR
7z (Table 6).

2) BRIRRESWATR & oM

FERER E LSRRI CERBED ras BELEHM
EHRE L2, BEREZXRDbhlih -7 (Table
2),
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Table 7 Cases of multiple and single gastric carcinoma and adenoma with
point mutation of the c-Ki-ras oncogene

Group | Case No® [ Age/Sex | Codon Mutation® Histology
M | M-3-1» 79/F 12 GGT—-GTT(VaD tub2, se
M-4-1 70/M 12 GGT—-TGT(Cys) tubl, sm
M-4-3 12 GGT—GAT(Asp) tubl, m
| M-6-1 57/M 12 GGT—CGT(Arg) |por, ss, CA®
| M-7-1 79/M = 61 CAA—GAAGIW tub2, sm
| M-10-1 64/M i 12 GGT—AGT(Ser) por, se, RC®
M-10-2 . 61 CAA—-CACHis) tubl, m
M-17-1 60/M 12 GGT—-AGT(Ser) tub2, se
M-18-1 4/M 12 GGT—-CGT(Arg) |tub2, pm
S S-6 54/M | 12 GGT—-GTT(VaD por, se
$-9 62/M 12 GGT—GTT(Val) |pap, pm
S-26 67/F 61 CAA-AAA(Lys) pap, ss
S-34 78/ F ! 61 CAA—-CCA(Pro) por, se
S-48 0/F | 12 GGT—GAT(Asp) por, se
S-56 69/F | 12 GGT-GAT(Asp) |por, se
A A-4 80/M ‘ 12 GGT—-AGT(Ser) tubular adenoma
A-5 61/F ! 12 GGT—AGT(Ser) tubular adenoma
A-8 50/M | 12 GGT-CGT(Arg® tubular adenoma
A-11 7B5/M 61 CAA-GAAGIW tubular adenoma
A-15 60/M | 12 GGT—-TGT(Cys) tubular adenoma
A-20 95/M | 12 GGT—-CGT(Arg tubular adenoma
A-24 90/M 12 GGT—~>AGT(Ser) tubular adenoma
A-26 81/M 61 CAA—-GAAGIwW tubular adenoma

a) M: Multiple carcinoma, S: Single carcinoma, A : Adenoma
b) 1: Main lesion; 2 or 3: Sublesion
¢) Val: Valine, Cys: Cystine, Asp: Asparaginic acid, Arg: Arginine,
Glu: Glutamic acid, Ser: Serine, His: Histidine, Lys: Lysine, Pro: Proline
d) CA: colon adenoma, RC: rectal carcinoma

3) MEBEF=E

SFPE, BRTE L L ITH stage B, £ETD ras OE
BOEEC I HMBEFRCEIRD LR o1,

% =

%35 E 1218554 Barth i & » TH#%E X h T LLUE,
PR L UEBRBEI S\ TE « DEKFREYRE
NEIRTWAIY ThbbERERILEREDS
~9 %ﬁﬁ%& ﬁg)lba)s)w), %&K% < 1)~4)7)~10), %qu
B EDBLEEMNE DM LR L Lk §
B3 BEAERML 5055, SOOSKT
FEOMBIAAL~ ) vEE TICHBRCEZTET
HolHBBITRTYWHIH LD, TOHEIR5.2% &
PREETH -, BERLONRFTOLRB LA
PUEBL (RE) TAHZLILL W SREEOHE Y2
BBl LTWB I Enb, BRIEK - REEMC
BRRETE D S>TERBEOFENRE Z bhi, SEO%
FTE, WMOBMNMNIRANOHEBRGCBEELEIRED

A HTE2, HEIOREXELTERCK VTR
BEOFMBEBRROLBEEYE 2 IR LA,
SEBRIBELEDS.2% % HH T h, Bl
231 EBHrE, BHEL2FE PR
(69.0%)TH -7, FAFFICRRL e BREEMIS
HHEBRBEROEEIZ.3%TH - DIHE~NBRT
Hot, T -BEFRELIBMECHISRFMERC
BBoTbBF IR TR O, SREROBHOEN
E - BIRE S SRBE - HEEARAC TAERK
HBHEBFEETRTVE, SEORFTHERENER
14 FER2060 8 1 (40%) EEDH LR, Birkhiz
3:17C, &fiLdE - o BEERBRETHD, 8
Pk 7 Gl ERE & S E—oEBETh -, TS
FETERRE b cA—oBRBH (o) 22L T\,
IDXBERFEOFECH LR TR
B L TR S OB KRRBEFHBEHN I h Ty
50, RBEOBEGETFVILVTORFICOWTIIEE N
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BRELAIHEDCELBESZRLETH B,

EF, EFHFROREZC L 50N EoEEEA
FrRDHEETHRAIRT V5, HILRER S
VT SBOFREF VN STV 50, LSS
BT HEEETFYPREECHET 5 RRET IS
BNEZIRTWS, L L, BBGEFOPRTYE ras (114
LEEE, B KBEE L T oRHN LI A,
KBTI\ TI40~50%12~19), 5 T 13.80% LA
L2 BERAED LTV 5, Nagata H2%, §
FE2561 £ KBIE30BIz > ¢-H-, ¢-Ki-, N-o 38D
ras D codon 12, 13, 610 9 BEIZ >\ THEER T,
B C256IF 2 41, KGR T48h 8 FloERY D
Twd, Lal, SImBEZERER RIS h T,
¥7z, BIEH\C O’Hara 52 N-7as O codon 61
DER®HE L, Deng 5391 ¢-H-7as © codon 12%,
Bos H!'®i% ¢c-Ki-ras ® codon 12%, Nishida &3k
N-7as © codon 13D ERXWEL Tv5, *4, PCR
EBEINAA TV A A E—v a vERAVLZ LT L
D, mA=Y VREIEAT 7 4 vEEKAEKRT N D5
DHEDNATHEBEGETORENTE & £
7222930 2 U CAARER Y AT RERTTL, 20
B« B & S ICHHERSEA Y AR R E &
ZEBTTIREHLMIC IR TV 5192080 = nj-38
EDEFD DNA FFRIZINZ 5 Z LT, retro-
spective 72 BFFE A FBE & 72 o 72,

SEOBRE T EREISHEHISHEE (15.3%) 1< ras
DERYZDI, COFERXBEEEE-BTREH
TWAHE I Y IEETED B, FOFRRGLER
TORERFE L 5, HREF TR0EF S 7EH
(35.096)12 ras DER %D, HMIEEESCIEFR 6 fE6
(10.7%) R ras BEFAFBCESRCAD O
(p<0.05), UL URERCRERBLEREEL DM
CHBEZRIRDbhih T, BHEIEREECES
Thi¥, OBEL TV E A B U T malig-
nant potential B35 % tE 2 bhb, ¥FERERFLY
b B REEEi D BB D% 5 5% malignant potential
ZEOHELTCWBLEbhd, EEBOEFEMTD
ras ERVEEHSLHRREMOLA I D DERTH-
ez bR, BIETH > THETRTH - T HBREE
LD SRBCHHEC s ERAEDOLID & & 13,
D EFEFEMBEE DA T 5 malignant potential 3 L
TWw3hDEEbh5,

BREEAT15.3%1C ras BEBRFTD LALLM, &
LBYETD ras BRHK13.8% (65 Hdh 9iFH#) b
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N, RGBS ras BRK18.8% (33FHE T 6 75
BEINBERTHD, BED s FRIGECIFRT S
ELTREP L 3—HKLEWEENEB LR, L
L, Koshiba 535 bR CRERRIADT, Kok
B ZERaRoTRY, BEBICRTS ms BE LB
HLoBfE, WER—EORBIBLA TRV E
Wi A, ¥ Bkt b ras BREIZ.8%1T Ki-
hara HYBHFEL V5 SLEEO TR K17.6% &
DHERTH -7, SIEOTEIMERTH - -EHR
LT, SEOBREBETCEAMMLE D e TREEN
60% (39/65) #idicicd t Bbhi, SEOEETC
RRIEI VETRCERC ns BEBELCTE D,
SEBECH > THRABCH 27D ras BRNEAD S
nY, TMUEOCZRLTEEERC L - CERRIMET
LickEzbhi,

s TR, SRBECIEEOFE P 4FHE
(13.8%), #ITEIHE+5HE (38.5%) THY,
HMEHCIIREEISHRECREDT, ETRdURRSE
6FHE (14.6%) ThH o7z, 5F .« BRI L LICET
EHARIEL D b ras BRERIBE -0, BEER
Rblghote, BEBORIZC ras BRIED SR
ol FEE LT, BEFCESEBEORMESL
THETBC X ras BEPBEDLNRTVBZ 0D ras
BRENTEHERBEEFADREEINR T390, sas
EERNLIVWRERELE L R, LrLivhT
BERELYH - BRI L e o lE
HEHMEDNAMRPCRIZE »T, X hMIBIhi-WEE
HbELDIB,

DEDX S5 ras BRIIERFEY » L 2%, B
B b bR, FLTMLB L b L RSB,
IV EHEECED bR, ZTORBRI I ERENE
HirRZoontwb, +hbb nus BEOXZBIEE
iR E 0 malignant potential ¥ L C\5 EE 2 5
e, TLCEEBET s BEIEFRB IV L TRE
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BRAHEYSHEL T3, SOOREFOTRRL
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E L, BELCEERESTCRI0mm LT o
PIREPLDEBRERTH-TeledEE 2 bR,
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A Study on c-Ki-ras Oncogene Point Mutation in Synchronous Multiple Gastric Carcinoma

Kazuaki Kido, Ryunosuke Kumashiro, Chiaki Sano, Shigemichi Yamasaki,
Kouichi Tanaka and Sadamitsu Inutsuka
Second Department of Surgery, School of Medicine, Fukuoka University

In 42 lesions of 20 cases of multiple gastric carcinoma, the c-Ki-ras oncogene was examined to investigate the
characteristics of that carcinoma caused from gastric mucosa. A point mutation at c-Ki-ras was observed in 7 (35%)
of 20 cases of multiple gastric carcinoma. The mutation ratio was statistically significantly higher than that of
single gastric carcinoma, in which the point mutation was found in 6 (10.7%) of 56 cases. The mutation rate in 42
lesions of 20 cases of multiple gastric carcinoma was significantly higher in the main lesions (35.0%) than in the



34(2766) c-Ki-res BRETOARRER,NLLCARESRBEONE BHEARE 2608 125

sublesions (9.1%). The point mutation was more found having more malignant potential cases example for in
multiple gastric carcinoma than single gastric carcinoma, advanced case than early case, main lesion than
sublesion, so point mutation might be showing its malignant potential. In cases showing the c-Ki-ras mutation in
the sublesions of multiple gastric carcinomas, types of c-Ki-ras mutations that differed from those in the main
lesions were found. Therefore, it was suggested that observation of the c-Ki-ras mutation type may be helpful in
judging metastasis and infiltration in muitiple gastric carcinoma lesions.
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