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p53 Mutation in Gastric Carcinoma Detected by PCR-SSCP
and Direct-Sequencing
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Purpose: p33 gene mutations, one of the most common alterations found in human
tumors, has also been detected in gastric carcinoma, and shown to have a crucial and
early role in gastric carcinogenesis of intestinal type and mainly associated with tumor
progression in the cancer of diffuse type. We tried to investigate the frequency of p53
mutations in 27 gastric carcinomas.

Materials and Methods: Fresh tumor tissue from a series of gasiric carcinoma was
screened for p53 mutations by polymerase chain reaction-single strand conformation
polymorphism (PCR-SSCP) with silver staining and confirmed by direct-sequencing in
27 cases of gastric carcinoma. Immunochistochemical method for p53 protein accumufation
was also performed in the same cases.

Results: Immunohistochemistry revealed 20 of 27 cases of gastric carcinoma, positive for
p53. PCR-88CP analysis of p53 exons 5~8 detected mobility shift in 4 out of 20
p53-positive tumors; three from exon 5 and the other from exon 7, respectively. DNA
sequencing of exon 5 showed CGC to CAC point mutation in one of three cases; exon
7, ATC to AAC point mutation. It seemed that there was no correlation between genetic
alterations of p53 gene detected by PCR-SSCP and expression of p53 protein by
immunohistochemistry.

Conclusions: Our results suggest that mutations of the p53 gene are rare genetic events
in carcinogenesis of gastric carcinomas. There was discrepancy between mutations
screened by PCR-SSCP and overexpressions in immunohistochemical staining.
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P48 =247]7] i 001 M citrate buffer &
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Al streptavidin-peroxidase  conjugate(DAKO, LSLB
kit, USAYE 37°Cefl4 1087t HIEA7]3L PBSE
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8.0), 0.1 M EDTA(pH 8.0), 0.5% SDS|E =%
107} HEF Yol & fofF F proteinase
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(3) Polymerase Chain Reaction: W}-5-< Fk5
50 yl2 slod WhS-23ol(50 mM Tris-HCL, pH 9.0
at 25°C, 0.1% Triton X-100)7} dATP, dCTP, dGTP,
dTTP(Bochringer Mannheim, Germany) Z}Z} 200 uM,
1.5 mM MgCly, sense2} antisense primer 22} 0.8
uMz} vlel FE3 DNAE 500 ng& Y3 $HE
&5 AL B ZTHFE BEdc) 94°Ce
A 532 el 7122 protcinased WAAZ
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(4) Single-Strand Conformation Polymorphism:
PCR HF-g-<8 | ploll sequencing stop buffer(95%
formamide, 20 mM EDTA, 0.05% brmopenocl blue,

Table 1. Sequence of primers for PCR of p53

Primer Sequence Fragment length

Exon 5 sense : TTCCTCTTCCTGCAGTACT 2090

xon antisense : AGCTGCTCACCATCGCTAT P

Exon 6 sense : GGCCTCTGATTCCTCACTGA 05

53 antisense ; GCCACTGACAACCACCCTTA P
P o 7 sense : TGTTGTCTCCTAGGTTGGCT 1355
xon antisense ; CAAGTGGCTCCTGACCTGGA P

Exon 8 sense : CCTATCCTGAGTAGTGGTAA t64bp

antisense: TCCTGCTTGCTTACCTCGCT
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Fig. 1. a: Intestinal-type adenocarcinoma of the stomach (H&E, X100), b: Diffuse, sttong nuclear postivity of p53 protein
in most of the tumor cells in gastric adenocarcinoma(Immunohistochemisiry for p53, X100).

Fig. 2. Detection of p53 mutation in exon 5 in lanes 4,
9 and 13 by PCR-SSCP analysis. Lane N, nomal
control: lane 1 through 15 individual samples.
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3) Direct-Sequencing

SSCP Ad okA-g Bl ol direct-sequencing
gk 72} p53 exon 7ol A oFA-E Hel A 2l
A = 2322] ATC7} AACE Holsle] o]4F4l
o] ofAulglz1 e 2 ofn|ite] X]3¥ %]} Exon
Soll 4 A& H]l 3ol F Fhello] A¥ AGellA
= FE 1758 CGC7F CACE uio]x]e] o}l&y|u]
o] 3lLeld o g XghE| ¢ chFig. 3)(Table 2). 1}
]z 26|F 8l ol SSCPAH ol 4] o}F Fu|gk
oA bandE RE, A E mutantzbete] Akl
FHo g Y& Hol direct-sequencing e 21 Eoid
ol & #A ZEct m & o= PCR b4 el
. AYPE AFGAE E73bal direct-sequ-

exon 5 (codon 175)

ACGT A CGT

OGO

Normal

Tumor

Fig. 3 Direct-Sequencing of PCR-amplified exon 5 of
normal and tumor. (SSCP is shown in Fig. 2)
shows amino acid substitution (codon 175, CGC—
CAC: Arg--+His) as indicated.

encing 2?2} 6 bases7} frame shiftg] ZHAeoeg HE
¥ ¢z} 4t insertion/deletion B-$1E =) Ealglch
Hinf 1.2 RFLPE A|E¥]¢ler} 6 bases] poly-
morphism$ WA #2| & Fct.
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Table 2. Result of p53 immunohistochemistry and PCR-S8CP of exon §, 6, 7, 8 in 27 gastric cancers

Case Age Sex Histologic classification THC* PCR-SSCP
1 63 F Mucinous -+
2 58 M Intestinal + +
3 65 M Intestinal + + exon 7+ 7
4 47 M Diffuse + exon 3+
5 67 F Diffuse + +
6 72 M Mixed -
7 66 M Diffuse -
8 64 F Intestinal -
9 58 M Diffuse(neuroendocrine differentiation) -
10 40 F Diffuse +
11 58 M Intestinal + +
12 75 F Diffuse + +
13 62 F Diffuse ++
14 66 M Intestinal +
15 53 M Diffuse(signet ting cell type) +
16 50 M Diffuse -
17 63 M Intestinal -
18 69 F Diffuse +
15 64 M Intestinal + + exonS+ T
20 60 M Intestinal ++
21 44 M Diffuse(signet ring cell type) -
22 55 F Diffuse +
23 57 M Intestinal +
24 55 M Intestinal +
25 58 M Diffuse +
26 62 F Intestinal ++ exon 5+
27 57 M Intestinal + +

* Posntmty of p53 immunohistochemistry (—, negative: +, < 50% of positive cells; + -+- > 50% of positive cells),

Dlrect—sequencmg showed amino acid substitution in codon 232 (ATC—AAC, Ile—»Asn),

Direct-sequencing showed

amino acid substitution in codon 175 (CGC—CAC, Arg—His).
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