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Detection of P53 gene mutations in 14 tumor cell lines

MA Jia-lie, WEI Fang, LI Hui-ming, TIAN Yu-hua, CHEN Xia-fang, WANG Feng, HUANG Qian “( Central Laborato-
ry, the First Peoples Hospital of Shanghai, School of Medicine, Shanghai Jiaotong University, Shanghai 200080, China )

[ Abstract ] Objective: To investigate P53 gene mutations in 14 tumor cell lines. Methods: Primers were designed
according to the intron sequences locating between exons 5-8 of P53 gene for amplification of P53 gene exon 5-8 of the 14
tumor cell lines from 9 kinds of human carcinoma, namely, the lung cancer, gloma, hepatocarcinoma, gastric carcinoma,
prostate carcinoma, mammary carcinoma, colonic carcinoma, choroidal melanoma, and retinoblastoma. The PCR products
were subjected to electrophoresis; DNA sequencing was performed for the amplified product and the results were compared
with wild-type P53 gene. Meanwhile, the P53 protein of 14 tumor cell lines was extracted for Western blotting analysis.
Results: The products of exons 5-8 amplified by PCR were identical to that expected. The results of DNA sequencing
showed that 8 of 14 tumor cell lines had P53 gene mutation in exons 5-8. Novel mutations were found in 4 tumor cell
lines, including human lung cancer cell H1299, hepatocacinoma cell Hep3B and 7721, and choroidal melanoma cell
OCM-1. The mutations mainly existed in the coding areas of the exons; most of them were missense mutations due to sin-
gle base replacement; some others were silent mutations; and no mutations were found in the 2 normal cell lines. The
results of Western blotting showed that only 6 of 8 mutant lines had P53 protein expression, which was not found in the
non-mutant lines and the normal cells. Conclusion: We have identified 8 lines with mutant P53 genes among the 14
tumor cell lines, novel mutations are found in 4 tumor cell lines and none in the two normal cell lines.
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Tab.1 PCR primers used for amplification of P53 gene Exon5-8, fragment length and annealing temperature

Exon Direction Primer sequence Fragment Annealing
size ( bp ) temperature( t/°C )
5~6 F 5'GGGTTGCAGGAGGTGCTT3' 578 56
R 5'TAAGCAGCAGGAGAAAGC3'
7 F 5'GCCACAGGTCTCCCCAAGGC 3 210 60
R 5'GATGGGTAGTAGTATGGAAGAA3'
8 F 5'AGGGTGGTTGGGAGTAGATG3' 229 62
R 5'GAGGCAAGGAAAGGTGATAAAA3'

F: Forward primer; R: Reverse primer
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Fig.1 PCR products of P53 gene from 16 cell lines
1:Lung cancer cell H1299;2 : Lung cancer cell NCIH446 ;3 : Lung
cancer cell NCIH460; 4 :Glioma cell U251-MG ;5 : Glioma cell
U87-MG ;6 : Hepatocarcinoma cell Hep3B;7 : Hepatocarcinom
cell BEL-7402; 8:Hepatocarcinoma cell SMMC7721 ;

9. Grastric carcinoma cell SGC-7901; 10:Prostate carcinoma

cell PC-3;11:Mammary carcinoma cell MCF-7 ;12 : Colonic
carcinoma cell LoVo;13: Choroidal melanoma cell OCM-1;
14 : Retinoblastoma cell RB; 15 :Human lung fibre cell HLF;

16 : Endocytovena umbilicalis ECV304; M: Marker DL2000
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I3 R TR 4 5 AR TR R A8 2 RS FEASL R
rh 2P H1299 132 %1% F G—C . Hep3B Y 198
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Tab.2 Mutations of P53 gene in tumor cells
Cell line Fxon Codon DNA mutation Protein mutation < 1""ME N
fig. No. finding
H1299 5 132 G—C ( homozygote ) Lys —Asn 1.13
7 44 C—A( homozygote ) Gly—Gly 2.14 Yes
8 67 G—A( homozygote ) Thr—Thr 3.15
Hep3B 6 198 A—C( homozygote ) Glu—Gln 4.16 Yes
7 230 C—A( homozygote ) Thr—Thr 5.17
U251-MG 7 254 A—G( homozygote ) lle—Ala 6.18 No
SGC-7901 8 283 C—G( homozygote ) Arg—Asp 7.19 No
MCF-7 6 197 G—C( homozygote ) Val—Asp 8.20 No
OCM-1 8 138 A—C( heterozygote ) Asn—Asp 9.21 Yes
5 268 G—A( homozygote ) Ala—Thr 10.22
SMMC7721 7 238 41 bp inserting C Reading frame* 11.23 Yes
PC-3 7 235 C—A( homozygote ) Asn—Lys 12.24 No

* Reading frame was replaced and the emergence of the ending codon was accelerated
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Fig.2 Sequencing results of P53 gene of tumor cell lines

Reverse sequence( 1324 )
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Fig.3 Expression of P53 protein in 14 tumor cell lines by Western blotting

1:Lung cancer cell H1299; 2: Hepatocarcinoma cell Hep3B; 3: Glioma cell U251-MG; 4: Gastric carcinoma cell
SGC-7901; 5:Mammary carcinoma cell MCF-7; 6: Choroidal melanoma cell OCM-1; 7 : Prostate carcinoma
cell PC-3; 8:Lung cancer cell NCIH446; 9: Human lung fibre cell HLF; 10: Endocytovena umbilicalis cell ECV304;
11: Colonic carcinoma cell LoVo; 12: Retinoblastoma cell RB; 13 : Hepatocarcinoma cell SMMC7721; 14 : Lung cancer
cell NCIH460; 15: Glioma cell U87-MG; 16: Hepatoblastoma cell BEL-7402
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