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. and it is still a leading malignant disease in
INTRODUCTION many countries, including Korea, Japan, North-

ern Europe, and South Africa'?. Especially in

Although gastric cancers have been declining  Korea, gastric cancer is the leading cause of -
in recent decades, it remains one of the most cancer death, followed by cervical cancer, hepa-
serious health burdens throughout the world  totna, and lung cancer in decreasing order”. Epi-
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demiological studies have shown that gastric
cancer is strongly associated with various die-
tary and cultural habits such as excessive salt
intake, low intake of ascorbic acid and carote-
noid”, infection with Helicobacter tori*™, and
frequent exposures of carcinogenic nitrosamin-
es®.

Cancerous growth is stably inherited at celiu-
lar level, so genetic changes are responsible for
transformation from normal to malignant phe-
notypes and there is evidence that genomic
changes are important in the development of
human cancers™®. The past decade has wit-
nessed great changes in our understanding of
the molecular origin of cancer. Much of this
progress stems from the discovery of specific
genes, the oncogenes®'”, Oncogenes identified as
viral oncogenes are activated versions of cellu-
lar oncogenes(protooncogenes), and their prod-
ucts with abnormal functions or in abnormal a-
mounts are believed to contribute to tumo-
rigenesis™'". Protooncogenes can be activated to
oncogenes by a variety of molecular mecha-
nisms in which gene amplification, point muta-
tion, gene rearrangement, and so on are includ-
ed™*®?, In addition to activated oncogenes, p53
gene, an antioncogene or tumor Suppresscr
gene, which is located at chromosome 17p13%,
has been reported to be a frequent target for
genetic abnormalities in many tumors'~'". Since
the p53 gene can act as a antioncogene, it has
been suggested that its inactivation is involved
in tumorigenesis'®.

Moreover, recent evidence has demonstrated
that gastric tumorigenesis is considered to be
not a single but a multistep process of altera-
tion of genes which are involved in growth con-
trol and differentiation of cells'’®. Therefore
gastric carcinomas also might arise through the
total accumulation of genetic alterations in
oncogenes and tumor-suppressor genes, but mo-

lecular mechanisms of the gastric carcinogene-
sis have not been fully understood.

In this study, to understand gastric carcino-
genesis and to evaluate the relevance of
protooncogene alterations, the presence of the
rearrangements and overex-
pressions of 4 representative protooncogenes
and p53 in 34 samples of DNAs isolated from
primary gastric carcinomas were surveyed. In
addition, activation of c-Ha-ras gene by point
mutations within coding sequences, an event
often linked to initiation or early stage of ma-
lignancy®*, were analyzed by the Hpall
restriction analysis and the single-strand
conformational polymorphism(SSCP) using tar-
get sequances amplified by polymerase chain re-
action(PCR), and the level of expression of ras
gene product(p2l), using the ras p2l specific
monoclonal antibedy Y13-259, was determined.

amplifications,

MATERITALS AND METHODS

1) Tumor samples

Fresh tumor and normal tissues from the
stomach of the same patients were obtained
from 34 patients undergoing surgery for gastric
cancer and were frozen in liquid nitrogen tank
until analysis, These tissues were provided by
Department of Surgery, Keimyung University
Medical Center, Korea. The tumors were
histologically confirmed to have carcinomatous
tissues and the normal mucosa was confirmed
to have no evidence of tumor invasion or signif-
icant inflammatory involvement.

2) Southern blot am_ﬂysis

High molecular weight DNAs were prepared
by using the phenol-chloroform method after
treatment with sodium dodecyl sulfate(SDS)
and proteinase K®. Genomic DNAs(10 1) were
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digested to completion with appropriate restric-
tion enzymes as specified by the commercial
supplier(BRL Co.). Digested DNAs were electro-
phoresed on (.9% agarose gel in 40 mM Tris ace-
tate, 20 mM Na-acetate, and 2 mM ethylene di-
amine-tetraacetic acid(EDTA) buffer(pH8.0).
After electrophoresis, DNAs were denatured,
neutralized and transferred to nitrocellulose
(NC) filters(Hoefer Scientific Co.) according to
the method of Southern™. The filters were
hybridized overnight at 42°C with DNA probes
that were labeled with ¥P-dCTP to high specific
activity{l —3x 10" cpm/#g) by the nick-transla-
tion method. After hybridization, fiters were
washed using high strength standard saline cit-
rate(SSC) containing 0.3M sodium chloride/0.
03 M sodium citrate{pH 7.4) at room tempera-
ture for 60 minutes with 3 changes and 0.l x
55C/0.25% SDS at 65°C for 120 minutes with 3
changes and exposed to Kodak XAR-5 films
using intensifying screens. The same filters
were hybridized repeatedly with probes for sev-
eral oncogenes to exclude the possibility that
the intensities of the bands in different lanes
were due to difference in the amounts of DNAs
loaded on agarose gel.

3) DNA slot blot analysis

Ten g of DNA was dissolved in 0.3 M sodium
hydroxide, and TE(I0mM Tris and 1mM
EDTA, pH 8.0) was added to make 100 2] of the
solution. The samples were incubated at 95°C
for 10 minutes, treated with equal volumn of
2 M ammonium acetate and applied under vacu-
um to NC filters clamped in a Minifold II appa-
ratus(Schleicher and Schuell). Filters were
baked at 80°C for 2 hours and the procedure of
hybridization was the same as that of Southern
blot analysis as described above®. The levels of
amplification were determined by densitometer
{Hoefer GS300 scanning densitometer, Hoefer
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Scientific Co.) and the sum of the densitometric
signals of all the band was taken.

4) Northern blot analysis

Total RNAs were isolated by homogenizing in
guanidine-HCl buffer(4 M guanidine-HCl, 25
mM sodum citrate, 10mM EDTA, 0.33% anti-
foam A, 0.1 M 2-mercaptoethanol and 05%
sarcosyl, pH7.0) according to the method of
Chomezynski and Sacch®. RNA was denatured
by heating in formaldehyde and formamide, and
then electrophoresed on 0.9% denaturing for-
maldehyde agarose gel. Following transfer of
RNA onto NC filter in 20 xS8C, and incubation
of the dried blot in an 80°C oven for 2 hours,
blots were hybridized and washed essentially as
described above. A f-actin gene probe served as
a control in assessing gene copy number for
Protooncogenes.

5) Weatern blot analysis

Tumors were pulverized and homogenized in
a teflon glass homogenizer with 5 volumes of
ice cold buffer TEN(0.1 M NaCl, 5 mM MgCl,, |
% Nonidet P-40, 0.5% sodium deoxycholate, 2
kallikrein inhibitor unit/ml bovine aprotinin,
and 20 mM Tris-HCl, pH 7.4). The homogenates
were centrifuged at 15,000 rpm for 5 minutes at
4°C, and the resulting supernatants were used
as the lysates™. Protein concentration of lysates
were determined by the method of Lowry et
al”. Western blot analysis was used to deter-
mine the amount of p2] present in the tumors
and normal gastric tissues. The lysates were
separated by 12% SDS-polyacylamide gel elec-
trophoresis and transferred to NC filter in
transfer buffer{(25 mM Tris, 192 mM glycine, 20
% methanol, pH7.4). NC {ilters were washed and
first incubated with 5% non fat dried milk in
TNT (160 mM Tirs, 0.9%, NaCl, 0.:05% Tween 20,
pH 7.5) for 1 hour at room temperature and
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then sequentially incubated with medium con-
taining p2l monoclonal antibody Y13-2594% di-
rectly against the Ha-MuSV-encoded p2l for |
hour at room temperature. Then the avidine-
biotin complex immunmoperoxidase assay was
poerformed with Vector stain ABC kit for rat
IgG(Vector Laboratories, Inc., Burlingame, CA).
For visualization of p2! bands 0.5 mg/ml of 3, 3-
diaminobenzidine tetrahydrochloride solution
containing 0.002% H.0. was used.

6) PCR-restriction fragments length poly-
morphism(PCR-RFLP) and PCR-SS8CP
analysis

To detect the Ha-ras gene point mutation at
codon 12 and 13, Hpall RFLP of PCR products
were analysed and SSCP analysis was accom-
plished. Restriction site of Hpall is located at
coden 12%. Oligonucleotide primers used for
PCR amplification of exon 1 of the Ha-ras gene
were purchased from supplier(Clontec Inc.)
Primers for this PCR were 5ATGACGGAA-
TATAAGCTGGT3 (sense) and 5CGCCAGGC-
TCACCTCTATAZT (anti-sense). Two-tenth of
the PCR product was then digested with Hpall
for 2 hours at 37°C, and electrophoresed on 3%
Nusieve agarose gel(FMC Bioproduct). SSCP
analysis was accomplished according to a previ-
ously reported method with minor modifica-
tions™. PCRs were performed with 100ng of
genomic DNA, 10 pmole of each primer, 2.5 uM
dNTPs, | Ci of [e-*P] dCTP{Amersham; specif-
ic acivity, 3,000 Ci/mmole; 1 Ci=37 GBq), 10 mM
Tris-HCl{pH 8.8), 50 mM KCl, 1 mM MgCL, 05
unit of Taq polymerase(Cetus Co.), in a final
volume of 104l Thirty cycles of denaturation
(94°C), annealing(56°C) and extension(72°C) were
done using an automated heat block(DNA ther-
mal cycler: Elicomp). The PCR products were
diluted 9-fold with dye solution(95% formamide;

20mM EDTA; 0.05% 0.05%
bromphenol blue). This was followed by denatu-
ration at 95°C for 2 mintes, chilled on ice and

xylene cyanol

then the samples were applied to 6% non-dena-
turing polyacrylamide gel with or without 10%
glycerol, and electrophoresed at 40 W for 3
hours with cooling system@d°C). Gels were
sujected to drying after electrophoresis and
autoradiographed using Kodak XAR-5 film at
room temperature with intensifying screens.

7) Probes

The c-myc is an 1.4 kilobase(Kb) Clal/EcoRI
fragment corresponding to the third myc exon
from human DNA. The ¢c-Ha-ras probe is a 0.73
Kb Sstll/Pst] fragment from Harvey rat sarco-
ma virus. The c-fos probe is an 1.0 Kb Pstl/
Pvull fragment from FBJ] osteosarcoma virus
proviral DNA. The c-erbB is an 1.7Kb Sstl/
Pvull fragment from avian erythroblastosis
virus. The p53 probe was prepared from the
plasmid php53B by purifying a 2.2 Kb human
p53 cDNA insert. The f-actin probe consisted of
an 1.7Kb BamHI/Pstl fragment cloned in the
pBR322 plasmid.

RESULTS
1) Southern and slot blot analysis

To determine amplifications and rearrange-
ments of oncogenes in gastric carcinomas,
Southern and siot blot analysis were done. High
molecular weight DNAs were prepared using
phenol-chloroform method after treatment with
SDS and proteinase K. Southern(Fig. 1 and 2)
and slot blot(Fig. 3) analysis from genomic
DNAs of 34 gastric cancers showed that there
were found no amplification of oncogenes ana-
lyzed except c-myc gene. Qut of 34 gastric can-
cers, only one showed amplification of c-myc
gene but no coamplified oncogenes were found,
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ed from gastric cancers(lane 1~7) and normal gastric tissues(N1-N2). 20 zg of DNAs digested with
BamHI(A) and EcoRI(B and C) was loaded per lane. Electrophoresis, blotting and probing was per-
formed as described in materials and methods. N stands for normal tissues. The numbers on the right
show kilobase pair.
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Fig. 2. Southern blot analysis of p53 antioncogene. DNAs were isolated from gastric cancers(lanel-7) and nor-
mal gastric tissues(N1-N2). 20 g of DN As digested with HindIII{A) and Xball(B) was loaded per lane.
Electrophoresis, blotting, and probing was performed as described in materials and methods.
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Fig. 3. DNA slot blot analysis results obtained after hybridization of DNAs isolated from gastric cancer tis-
sues(C1-C6) and normal gastric tissues(N1-N6) with *P-dCTP-labeled c-erbB(A), c-myc(B), c-Ha-ras(C),
c-fos(D), and p53(E) cDNA probes. Different amount of DNA, 20, 10, and 5 48, were dotted on nitrocel-
lulose filters in serial dilution.
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Fig. 4. Northern blot analysis of f-actin{A), c-Ha-ras(B), and p53, and c-myc(D) mRNA transcripts from gas-
tric cancer tissues(lane 2, 4, and 6) and normal gastric tissues{lane 1, 3, and 5). 15 ¢ of total RNAs was
loaded per lane. Electrophoresis, blotting and probing was performed as described in materials and

methods

No possible rearrangement of oncogenes tested
was detected. And p53, an antioncogene, also
was not found any abnormal finding including
structural rearrangement or partial or total de-
letion of alleles.

2) Northern blot analysis

The expression of protooncogenes was mea-
sured by Northern blot analysis of electropho-
retically fractionated total RNAs from 34 gas-
tric carcinomas. Especially tc determine the
correlation between amplification of the c-myc
gene and abundance of the gene transcript,
Northern blot analysis were performed. North-
ern hybridization with RNAs isolated from gas-
tric cancers demonstrated(Fig. 4) that one out
of 34 samples exhibited significantly increased
expression of c-myc gene when compared with

normal controls(p<0.01). Judging from the in-
tensity of f-actin, ¢c-myc gene was overex-
pressed about 10 fold. Hybridization of same
blot with #-actin probe indicated that changes
in the levels of c-myc transcripts were not due
to sample size variation or RNA degradation.
But, there were no differences between cancers
and normal controls in the expression of genes
for c-Ha-ras and p53.

3) PCR-RFLP and PCR-SSCP analysis

To screen the presence of specific point mu-
tations at codon 12 and 13 of c-Ha-ras gene,
PCR amplification around codon 12 and 13 of c-
Ha-ras gene was performed. Twenty
mocroliters of the amplified DNA containing
100 ng of the original DNA were treated with

Hpall at 37°C and electrophoresed on a 3%
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Fig. 5. Analysis of amplified products of PCR{A) and PCR-RFLP analysis of PCR products by Hpall
restriction enzyme(B). DNAs from gastric cancers{lane 1-9) and normal gastric tissues(lane 10-13)
were amplified using primers around codon 12 and 13 of c-Ha-ras and electrophoresed in a 3%
Nusieve agarose gel. C stands for positive control, N for negative control, and M for size marker(123
base pair ladder). The numbers on the right show base pair.
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Fig. 6. PCR-SSCP analysis of exon | of the c-Ha-ras mutation in gastric cancers. DNAs from gastric cancer
tissues(lane 1-8) and normal gastric tissues(lane 9-12}were amplified using primers around codon 12
and 13 of c-Ha-ras in presence of a-*P-dCTP. After PCR amplified products were denaturated by heat
and alkaline treatment, and acrylamide gel(6%) electrophoresis was done in the abscence(A) and pres-

ence(B}of 10% glycerol.

Nusieve agarose gel containing 0.5:2/ml
ethidium bromide. PCR-RFLP analysis of exon
| of the c-Ha-ras gene(Fig. 5) from genomic
DNAs of 34 gastric cancers showed that ampli-
fied PCR products were 123 bp and Hpal] treat-
ed PCR products showed that two fragments, 90
and 33 bp were separated. If codon 12 of c-Ha-
ras gene was mutated, 123 bp of amplified PCR
products were not separated into two fragments
(90 and 33 bp). Se no mutation of codon 12 was

found. PCR-SSCP analysis of exon 1 of the c-
Ha-ras gene showed that no altered migration
bands relative to those amplified from normal
controls were found. So there were no muta-
tions in codon 12 and 13 of c-Ha-ras gene.

4) Western blot analysis

Because, in c-Ha-ras gene, there was no DNA
amplification found in Southern and DNA slot
blot analysis and also no increased expression
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Fig. 7. Expression of p2] in primary gastric carcino-
mas(l-4) and normal controls(5-6).

of c-Ha-ras mRNA transcipt in Northern blot
analysis, and no mutation of codon 12 and 13 in
PCR-RFLP and PCR-SSCP analysis, so to deter-
mine level of ras protein, Western blot analysis
was done. When conmpared with ras protein of
normal controls, there was no differences of p2l
expression between cancers and normal contros.

DISCUSSION

Over two hundred different kinds of human
cancer are recognized and histologically classi-
fied according to their origin®. Among these ne-
oplasms, gastric cancer is the most frequent and
the first leading cause of cancer death in Kor-
ea”. Epidemiological studies have shown that
etiological factors of gastric cancer were differ-
ent in geographycally distinct areas®™. Among
these factors, excessively salty food and low in-
take of ascorbic acid and carotenoid are consid-
ered as three major etiological factors™. In
addition, a new major factor, infection with
Helicobacter pvlori has been added*™. In Korea,
intake of fungal contaminated foodstuffs and
frequent exposure of nitrosamine may also be
important.

Cancerous growth is stably inherited at cellu-
lar level, so genetic cnagnes are responsible for
neoplastic transformation. During past decade,
many reports have identified critical genes that
play a causal role in tumor development, and
then, the application of molecular biology to the

Suk-Kon Kim, et al

study of cancer has focused on finding such
genes, oncogenes, and understanding their
mechanisms of action in regulating cell prolife-
ration and differentiation™. The possibility of
alterations of oncogenes such as c-myc, ¢-Ha-
ras, c-fos, c-erbB, and p53 was mainly observed
in this study.

Using Southern blot technique, 34 DNAs from
primary gastric carcinomas were analysed with
5 different probes(c-myc, c-Ha-ras, ¢-fos, c-erbB,
and p53). The hybridization patterns showed
that the gross rearrangements such as deletion
and insertion were not occurred in the
oncogenes tested. With slot blot analysis, the
one unexpected pattern found with ¢c-myc prohe
can be explained by a genomic alteration of the
c-myc locus. Only one of 34 DNAs showed gene
amplification of c-myc gene which was about 3-
4 folds when compared with normal control.
Gene amplification is one of the most common
alterations of protooncogenes in cancerous cells.
And in some tumors structurally and function-
ally altered protooncogenes were found to be
amplified®* ™, Examples of consistent tumor
specific oncogene amplification include the N-
myc gene in neurcblastoma®, family of myc
genes in small cell lung cancer®*, and c-erbB in
glioblastoma®. Amplification of the growth fac-
tor receptor genelc-erhbB), c-myc, c-ves and c-ki-
ras genes was detected in about 10% of gastric
carcinoma tissues®*. In this study, amplifica-
tion frequency of c¢-myc(2.9%) was lower than
that of Yoshida et al® and Tahara®, but was
comparable to those obtained by other authors*:
), and other oncogenes tested such as c-erbB, c¢-
fos, c-Ha-ras, and p53 were not detected any
alterations. Therefore, oncogene amplification
in primary gastric cancer might be considered
as a relatively rare event. Because gene amplifi-
cation does not appear te be a normal event in
mammalian development®, although amplifica-
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tion frequencies of c-myc in this study were
lower than examples of consistent tumor specif-
ic oncogene amplification described above. Am-
plification of ¢-myc in this case might play a
role in development of some gastric cancers.
Ramzani et al'’ and Tsuchiva et al* reported a
gene amplified simutaneously with other genes
tested in gastric cancers, so cooperative expres-
sion of amplified genes might be involved in the
genesis and/or progression of gastric cancer.
But in our results, there was no coamplification
of other genes with c-myc. Otherwise, other
oncogenes which were not analyzed in this
study such as hst, ¢-Ki-ras, and int might be
amplified alone or coamplified with ¢c-mye, so
further studies for these oncogenes will be
needed,

In contrast to the dominant oncogenes, a dis-
tinct class of genes have been found that func-
tion as negative regulators of neoplastic disease.
That is, a class of genes, now called anti-
oncogenes, tumor suppresor genes, or recessive
oncogenes, whose loss of function lead to tumor
development™™. Of these oncogenes, the pres-
ence of alteration of p53 was analysed using
Southern and slot blot analysis. In p53 any
alterations such as amplifications, deletions, or
rearrangements were not found in these analy-
ses. Mutation or deletion in p53 has been shown
to be one of the most common features of
human cancers™**® so any mutations of p53
should be analysed in order to evaluate a role of
recessive oncogene in gastric carcinogenesis.

In this study, no alterations of oncogenes test-
ed were seen except c-myc. So the analysis of
the expression of oncogenes using Northern

blot technique to evaluate differences of RNA

transcripts between normal and cancer tissues
and to determine the correlation between am-
plification of the c-myc gene and abundance of

the gene transcript has been performed. Total
RNAs were isolated by modified method of
Chomezynski- and Sacchi®. RNAs were dena-
tured, electrophoresed, and transferred to NC
paper and then, hybridized with five different
probes homologous to c¢c-myc, c-erbB, c-Ha-ras,
c-fos, and p53. Elevated leveis of the ¢c-myc gene
transcript were found in only one primary gas-
tric cancer wheih showed DNA amplification in
Southern blot analysis. Gene amplification may
be biologically equivalent to overexpression*,
This analysis exhibited significantly increased
expression of c-myc gene when compared with
normal controls. Judging from the intensity of
B-actin, c-myc gene was overexpressed about 10-
fold. Gene rearrangement also can lead to tran-
scriptional deregulation, but there was no rear-
rangement in Southern blot analysis, therefore,
overexpression of c-myc gene in this study was
not due to a gene rearrangement but a gene am-
plification. According to amplification and
overexpression of c-myc oncogene in one of the
gastric cancers tested, molecular carcinogenesis
might be associated with
alteration of c-myc oncogene. From these
results, neither amplification nor rearrange-
ment of p53, c-fos, and c-erbB oncogenes may be
the mechanisms by which these oncogenes be-

of this cancer

came activated in this malignancy.

The ras genes have heen identified as normal
cellular components in a various organisms, in-
cluding human. These genes encode a group of
closely related 21,000 dalton proteins(p2!) which
bind guanosine diphosphate and guanosine
triphosphate(GTP) with high affinity and dis-
play low GTPase activity*'”. Two possible
mechanisms have been proposed to explain how
ras genes transform normal cells to malignant
cells. The first poésible mechanism involves
overexpression of the normal protooncogene
product, and the second mechanism involves
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point mutations causing alterations at amino
acids 12, 13, or 61 of the ras product” *. A sin-
gle base substitution for their transforming
activity, and the activated forms of these
oncogenes have been detected in various human
cancer by means of the NIH 3T3 transfection
assay®™. As DNA transfection assay was a
biological assay with some technical difficulties
and the extensive time was needed for this
assay™, this led to the development of new
methods such as PCR. The advent of PCR and
PCR-SSCP greatly enhanced the sensitivity of
detection of point mutations of genes. One of
the major sites of the genetic lesions
responsible for activation of ras oncogenes in
human tumors has been localized to position 12
in their coding sequences™. In this study, to
screen the presence of specific point mutations
in codon 12 and 13 of c-Ha-ras gene, Hpall
RFLP of PCR products which were amplified
around codon 12 and 13 of c-Ha-ras gene was
analysed. Twenty microliters of the amplified
DNA containing 100ng of the original DNA
were digested with Hpall restriction enzyme
that cuts -CCGG- and electrophoresed in 3%
Nusieve agarose. If codon 12 was mutated, am-
plified PCR products(123 bp) were not separated
into two fragmenis™, All of amplified PCR
products in this study were digested by Hpall,
so no mutations were found in codon 12 of c-Ha-
ras. To confirm this PCR-RFLP analysis and to
screen mutations of condon 12, 13 and other
codons, PCR-SSCP analysis was performed. The
SSCP technique on radiolabeled PCR fragments
which allows separation of the mutated mole-
cule prior to sequencing, seems a good approach
to screen for mutated sequence in special genes’®
¢ In PCR-SSCP analysis, there were no
altered migration bands compared to those of
normal controls. From these results, ponit mu-
tation of codon 12 and 13 of c-Ha-ras gene

Suk-Kon Kim, et al

might not be involved in gastric carcinogenesis,
and the results were consistent with those of
Fujita et al*®, Jiang et al® and Victor et al*”, but
not with those of Bos et al'™, Deng et al®, Koh
et al® and O’Hara et al*". But other codons in
which point mutations were frequently found
such as codon 61 were not screened, so further
study would be warrented.

No gross structural rearrangement, gene am-
plification and overexpression of c-Ha-ras gene
could be detected by Southern, slot, and North-
ern blot analysis. And mutational events in
codon 12 and 13 were not found, therefore, the
level of p21 products was analysed by Western
blot. The expression of proteins encoded by ras
oncogenes was examined in 34 fresh human gas-
tric cancers using p2l monoclonal antibody Y13-
2594. When compared with normal controls,
there were no differences in expression of p2l
between cancers and normal controls. Fuijita et
al*® reported that transformation of the gastric
mucosa from normal to the malignant pheno-
type is rarely associated with activation of ras
genes by point mutation, but is frequently asso-
ciated with enhancedd expression of p2l, and
Karayiannis et al® and Ohuchi et al® suggested
that elevated expresssion of ras genes may be
important in developement of gastric tumors.
But the present study did not show elevated ex-
pression of p2l and point mutations at codon 12
and 13 of c-Ha-ras gene in gastric carcinomas
tested. So, it appears that gastric carcinogenesis
may not generally involve alteration of c¢-Ha-
ras oncogne in these cancers tested.

In this study there were no apparent associa-
tion between the presence of genetic alterations
and tumor developements except c-myc
oncogene. Among 34 samples tested, c-myc am-
plification and overexpression were found in
only one case of gastric cancers tested, but
alteratins of other oncogenes tested were not
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detected. Amplification may be preceded by
overexpression of c-myc gene in gastric cancer
and overexpression may confer a selective
growth advantage to an initiated preneoplastic
cell. However, the role of c-myc gene in patho-
genesis of gastric cancer remains unclear.
Therefore, further study to evaluate the role of
c-myc gene in development of gastric cancer
and other oncogenes which were not tested in
this study would be warranted.
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