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P53 Mutation in Human Brain Gliomas: Comparison of
Loss of Heterozygosity with Mutation Frequency

JIN Weixin' EYANG Tian-ming EBONG Xue-yin' EHUA Zi-chun'£XU Xian-xiu'
(1. State Key Laboratory of Pharmaceutical Biotechnology, Department of Biochemistry, Nanjing University, Nanjing 210093, China;
2. Department of Neurosurgery, The Affiliated Hospital of Nanjing Railway Medical College, Nanjing 210009, China)

AbstractE®o further illustrate the roles of P53 gene and loss of heterozygosity (LOH) on chromosome 17p in the
development of malignant gliomas, mutations in the P53 gene were analyzed in 55 gliomas of various malignant
grades and histological types by the polymerase chain reaction-single-strand conformation polymorphism
(PCR-SSCP) technique and were confirmed by sequencing. Loss of heterozygosity (LOH) for chromosome 17p
was also assessed using restriction fragment length polymorphism (RFLP) analysis in same tumors . The mutations
did not follow a random distribution among various different subtypes , but occurred in 9 of 17 high-grade astrocy-
tomas (53% ) ,in 1 of 15 low-grade astrocytomas (7% ) and in 2of 23 (9% ) non-astrocytic tumors. Most of the
mutations were missense ones and 42% (5/12) occurred at the sites of CpG dinucleotide. P53 mutations were
not detected in any of the 55 leukocyte DNA samples from patients with brain tumors. These studies demonstrated
that P53 inactivation is a common genetic event in astrocytoma progression that may signal the transition from be-
nign to malignant tumor stages. P53 gene mutations in sporadic human brain tumors are somatic in origin (i.e.,
nonprenatally determined) . The majority of glomas (43/55) analyzed here retained both 17p alleles . The frequen-
cy of P53 mutations was 14% in this group of tumors and increased to 50% (6/12) in tumors with one 17p al-
lele (P < 0.025) . Allelic loss for chromosome 17p occurred in 6 of 12 gliomas independently of mutations in the

P53 gene. Absence of P53 mutations in 50% of the tumors with one allele suggests that a tumor suppressor gene
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other than P53 may be located on chromosome 17p and involved in progression to malignancy of some gliomas.

Key words: glioma-genetics; genes — P53 — genetics; loss of heterozygosity
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Fig.1 ~ DNA sequences of P53 mutations detected in
PCR-amplified fragments
Representative DNA sequences of P53 mutations are shown for codon 273
(case AA36, CGT—TGT) and 248(case GB4, AGG—AGT) .In case
AA36, both wild-type and mutant nucleotide sequences were seen in the
sequencing ladder (arrowhead) ; while in case GB4, only the mutant
nucleotide sequence was seen (arrowhead) .The wildtype sequences in

the mutated sites follow the slash bar.
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Fig.3  RFLP analysis of loss of heterozygosity for
chromosome 17p13 ingliomas.
L:leukocyte DNA,T: tumor DNA . Panel 2,3, 4 showed

loss of heterozygosity with chromosome 17p marker,pYNZ22.
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Table 1~ Mutations of the P53 gene in human gliomas
2;Ay OxAoAaDT 1a10x0 Trpa POAD A+d °»UEa, A+ 17pHET»»U00EYA,,
GB2 GBM 8 273 CGT—TGT" Arg—Cys 1
GB3 GBM 5 138°11391»28E65 TGCA3'EA, 64T~ 1
GB4 GBM 7 249 AGG—AGT” Arg—Ser 1
GB6 GBM 6 205 TAT—TCT* Tyr—Ser 2
GB17 GBM 7 251 ATC—AGC* Ile— Ser 2
GB45 GBM 5 175 CGC—CAC™ Arg—His 1
AA5 AA 5 179 CAT—CGT* His— Arg 2
AA16 AA 8 273 CGT—TGT* Arg—Cys 1
AA36 AA 8 273 CGT—TGT? Arg—Cys 2
Al4 AS 5 173 GTG—ATG* Val—Met 1
EB13 EB 8 283 CGC—TGC* Arg—Cys 2
P27 PA 5 148 GAT—»CAT* Asp—His 2
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Table 2 Frequency of genetic changes in 55 gliomas
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