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Study on the expression and detection of the p53 mutation
in Korean colon cancer cell lines
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Background: Inactivation in p53 tumor suppressor gene through a point mutation and deletion is one of the most
frequent genetic changes found in human cancer, with 50% of an incidence. This high rate of mutation mostly
suggeds that the gene plays a central role in the development of cancer and the mutaions detected so far were
found in exons 5 to 8. Mutaion of p53 locus produced accumulaion of abnormal p53 protein, and negative
regulation of cell proliferation and transcriptional activation as a suppressor of transformation were logt. In
addition, inhibition of its normal cellular function of wild-type by mutant is an important sep in tumorigenesis.
Method: 4 colon cancer cell lines (SNU C1, C2A, C4, C5) were examined for mutation in exons 5 to 8 of the
p53 tumor suppressor gene by PCR-SSCP analysis and expresson pattern by western blotting and
immunoprecipitation. p53-mediated transactivation ability were examined by CAT assay and base subditution of
p53 in SNU C2A cell were detected by DNA sequencing. Results: 1) SNU C2A cell and SNU C5 cell were
detected mobility shifts each in exon 5 and exon 7 of p53 gene by the PCR-SSCP method, implicating being of
p53 mutation. 2) 3 colon cancer cell lines (SNU C1, SNU C2A, SNU C5) expressed wild type and mutant type
p53 protein. 3) In northern blot experiment, SNU C2A and SNU C5 cell expressed high level of p53 mRNA. 4)
Results of p53-mediated transactivation in colon cancer cell lines by CAT assay represented only SNU C2A cell
has transcriptional activity. 5) DNA sequencing in SNU C2A cell showed missense mutation in codon 179 of one
alele, higidine to arginine and wild type p53 in the other allele. Conclusion: Colon cancer cell lines showed
correlation with mutation in p53 gene and accumulation of abnormal p53 protein. Colon cancer cell SNU C2A
retained p53-mediated transactivation as heterozygous p53 with one mutant allele in 179 codon and the other
wild-type alele.
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Table 1. Properties of p53 in colon cancer cell lines

cal lines Immuno blot Northern blot Immunoprecipitation Mutation by

Ab421? Ab3 Ab5? PCR-SSCP
SV 80 ND ND ND ND
Sa02 ND ND p53(-/-)
U20S ND ND p53(+/+)
MCF 7 p53(+/+)
SNU C1
SNU C2A exon 5
SNU C4 +
NU C5 exon 7

Abbreviations and symbols:
wild-type p53 protein from many gspecies.
“p53(Ab-5) recognizes wild type p53 protein.

A

SNU SNU SNU SNU

ab abahbahb

2 3 4

-
(78
(%]
=
EXONS ' Il’cu

EXONT

Cl C2A C4 C5 MCF7

(+) Epitope present, (-) Epitope absent, ND, not determined. *PAb421 detects both mutant and
"p53(Ab-3) recognizes many mutants p53 protein but not the wild type protein.

Fig. 1. PCR-SSCP analysis for p53 mutation and
immunoprecipitation of p53 in colon cancer cell lines. (A)
Immunoprecipitation of p53. Protein extract (400 ) from the
various cancer cell lines was immunoprecipitated with anti p53
monoclonal Ab-3 and Ab-5. The resulting immunoprecipitates
were immunoblotted with PAb421 as described under
materials and methods, Lane a : immunoprecipitated with p53
(Ab-3) ; Lane b : immunoprecipitated with p53 (Ab-5). (B)
PCR-SSCP analysis. PCR-SSCP analysis of DNA from
cancer cell lines was performed as described in the text.
Aberrantly immigrated DNA fragments were indicated by
arrows. MCF 7 cell is normal control. The numbers above
each lane correspond to specific small cell carcinoma (1:SNU
C1, 2:SNU C2A, 3:SNU C4, 4:SNU C5).
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Fig. 2. Expression level of p53 in colon cancer cell
lines. (A) Western blot using anti p53 monoclonal
antibody(PAb421). Immunoblot was performed with
PAb421 as described under "Materials and Methods".
SV80 cell(lane 5) is positive control for high level p53
expression. The numbers above each lane correspond
to specific small cell carcinoma(1:SNU C1, 2:SNU C2A,
3:SNU C4, 4:SNU C5). (B) Northern analysis of p53
MRNA expression. Control hybridization was done with
a probe for the B -actin gene. U20S(lane 4) and
MCF7(lane 1) cell is positive control and SaOS2(laneb)
cell is negative control for p53 expression. The
numbers above each lane correspond to specific small
cell carcinoma(2:SNU C5, 3:SNU C4, 6:SNU C2A,
7:SNU C1).
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Fig. 3. Transcriptional activation of the p53-responsive
reporter plasmid Cosxl CAT in human colorectal
carcinoma cell lines. Human colorectal carcinoma cell
lines were transfected with 5 of Cosx1 CAT repotter,
using the calcium phosphate precipitation method. Cells
were harvested and analyzed for CAT activity as
described in materials and methods. DLD-1 cell (lane 5)
is negative control and LoVo(lane 6) cell is positive
control for transcriptional ability of p53. Graphic data
representated transcriptional activation of the p53-
responsive reporter plasmid Cosxl CAT in human
colorectal carcinoma cell lines. The data were
normalized to the value (100%) obtained with LoVo cell.
The numbers above each lane correspond to specific
small cell carcinoma (1:SNU C1, 2:SNU C2A, 3:SNU
C4, 4:SNU C5).

4 guanidinium thiocyanate
(28) RNA Northern blot
p53 . B -actin
band PCR-SSCP

— 156 —



p53 mutation in Korean colon cancer cell lines

G AT LC
g .7
5‘“' w®
RN T
— T A His
3 — "'""_"\@T
-
NORMAL

3 C

G A
—
SIﬁ —
= C
T,:'_ -~ CGArg

3 - AT

Codon
1?9

SNU C2A

Fig. 4. Sequence analysis of p53 mutations in SNU C2A cell. The sequencing ladders
of mutated DNA samples were shown together with those of normal control DNAs.
SUN C2A cell showed a CAT to CGT (histidine to arginine) mutation at codon 179 in

exon 5.
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