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Background : The purpose of this study was to determine the genetic abnormalities of chro-
mosomes 9p21, 17p13.1, 3p25 and 3p14.2 in the development and progression of astrocytic
tumors. Methods : We performed loss of heterozygosity (LOH) analysis in 41 astrocytic
tumors, including 20 astrocytomas, 11 anaplastic astrocytomas and 10 glioblastomas, and
correlated the results of LOH at different histopathologic grades. LOH was determined by
multiplex polymerase chain reaction analysis of the DNA, which was extracted by microdis-
section. Results : LOH of 9p21 was found in 55.6% of astrocytomas, 54.6% of anaplastic
astrocytomas and 100.0% of glioblastomas. LOH of 17p13.1 was found in 21.4% of astrocy-
tomas, 28.6% of anaplastic astrocytomas, and 66.7% of glioblastomas. LOH of 3p25 was
found in 37.5% of astrocytomas, 16.7% of anaplastic astrocytomas, and 14.3% of glioblas-
tomas. LOH of 3p14.2 was found in 16.7% of astrocytomas, 40.0% of anaplastic astrocy-
tomas, and 42.9% of glioblastomas. LOH on chromosome 9p21 and 17p13.1 was closely
related with the histopathologic grades. Conclusions : These results may suggest that LOH
of 9p21, 17p13.1, 3p25 and 3p14.2 involves an early event of astrocytoma development and
accumulates during progression. LOH of 3p25 may be involved in the tumorigenesis of astro-
cytoma. Identification of these LOH may illuminate the stepwise pathogenesis of astrocytic
tumors and predict the possibility of malignant transformation.
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A48 markerE(Research Genetics, Huntsvilli, AL,

Table 1. Microsatellite markers used for detection of loss of heterozygosity

Locus Chromosome location Sequence End product size (bp)

D9S162 9p22-9p23 5 -GCAATGACCAGTTAAGGTTC 172-196
5 -AATTCCCACAACAAATCTCC

IFNA 9p22 5 -CTCATTGACTAATGCATCATCTCACAC 138-150
5 -TCAGGTTATACTGTCAGGCTTGGCAT

D9S104 9p21 5 -GATCTGGGTATGTCTTTCTG 181-199
5 -ACGGGACTCAACTAATGT

D9S165 9p21-9g21 5 -GACTTTGGCTGCTAGATGTG 202-226
5 -CAGAGGATTACAAATATAGACAGG

TP53 17p13.1 5 -CAGCTTTATTTCATAACCGCA 103-135
5 -AGAAGGCAAGCCCGGAG

D351038 3p26.1-3p25.2 5 -TCCAGTAAGAGGCTTCCTAG -115
5 -AAAGGGGTTCAGGAAACCTG

D3S1300 3pl14.2 5 -AGCTCACATTCTAGTCAGCCT 217-241

5 -GCCAATTCCCCAGATG
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Table 2. Loss of heterozygosity of 9p21, 17p13.1, 3p25 and 3p14.2 in the 41 astrocytic tumors
Case . Pathologic 9p21 17p131  3p25  3p142
Age Sex Site
No. grade D9S162  IFNA  D9S104 D9S165 TP53 D3S1038 D3S1300
1 52 M frontotemporal lobe A - - - - NI L L
2 52 M frontal lobe A - - L NI L NI NI
3 45 M temporoparietal lobe A NI L NI L NI NI NI
4 29 F temporoparietal lobe A NI - - NI NI NI -1
5 50 M frontal lobe A - L - - - NI -
6 46 M basal ganglia A NI - - NI L NI NI
7 47 M frontotemporal lobe A L - NI NI L - NI
8 19 F cerebellum A - NI - - NI L -
9 52 M frontal lobe A NI L L NI - NI NI
10 42 M temporal lobe A - L - - - L -
1 30 M temporoparietal lobe A NI - - - NI - NI
12 36 F frontal lobe A NI - - - NI -
13 60 F brainstem A - - - - NI NI
14 21 F frontal lobe A - - L NI NI NI NI
15 10 M parietal lobe A NI - NI - - NI NI
16 34 F temporal lobe A NI NI NI NI - NI NI
17 42 F frontal lobe A NI NI NI NI - - NI
18 25 F frontal lobe A NI - NI NI - NI NI
19 25 F frontal lobe A NI - - NI - - NI
20 51 F occipital lobe A - L NI L - - NI
21 39 M frontal lobe AA NI - - - NI NI -
22 64 F parietal lobe AA - L L - - - NI
23 42 F occipital lobe AA - - - - - - L
24 30 M temporoparietal lobe AA - NI - NI NI - NI
25 42 F parietal lobe AA - - - - - NI NI
26 21 M cerebellum AA - NI L NI L
27 16 F temporal lobe AA - L - - NI - NI
28 71 F cerebellum AA NI L - NI L - NI
29 47 M frontal lobe AA L NI - - - NI -
30 39 F temporal lobe AA NI NI NI - - NI -
31 50 F temporal lobe AA NI NI - L NI L NI
32 41 F temporal lobe G NI L - - NI - L
33 44 F frontal lobe G L NI L L L NI -
34 65 M frontal lobe G L L - - - - NI
35 36 F basal ganglia G L L L L L -
36 44 M temporoparietal lobe G L L L L - - -
37 51 M frontotemporal lobe G NI NI L NI NI NI -
38 69 F parietal lobe G - L NI L L - L
39 54 M parietal lobe G NI L NI NI L - L
40 55 F occipital lobe G - L NI L - - NI
4 65 M frontal lobe G - L L NI NI NI

NI: non-informative or homozygous, L: Loss of heterozygosity, -: negative for allele loss (retention of both informative alleles), A: astrocytoma, AA:

anaplastic astrocytoma, G: glioblastoma, M: male, F: female
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Table 3. Frequency of genetic changes in 41 astrocytic tumors

Tumor grade 9p21 17p13.1 3p25 3p14.2

Astrocytomna 10/18 (55.6%) 3/14 (21.4%) 4/12 (37.5%) 1/6 (16.7%)

Anaplastic
astrgcytoma 6/11(54.6%) 2/7(28.6%) 1/10(16.7%) 2/5(40.0%)

Glioblastoma 10/10 (100.0%) 4/6 (66.7%) 1/9 (14.3%) 3/7 (42.9%)
p value <0.05 <0.05 NS NS
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Fig. 1. Loss of heterozygosity (LOH) analysis in glioblastoma
(case No.35) using microsatellite markers shows allele loss at all
loci on chromosome 9p21, TP53 on chromosome 17p13.1 and
D351038 on chromosome 3p25 and retention of heterozygosity
at D351300 on chromosome 3p14.2. Arrows indicate alleles
exhibiting LOH. N: normal tissue; T: tumor tissue.
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Fig. 3. Loss of heterozygosity (LOH) analysis in astrocytoma
(case No.10) using microsatellite markers shows allele loss at
D3S1038 on chromosome 3p25 and retention of heterozygosity
at TP53 on chromosome 17p13.1 and D351300 on chromosome
3p14.2. Arrows indicate alleles exhibiting LOH. N: normal tissue;
T: tumor tissue.
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Fig. 2. Loss of heterozygosity (LOH) analysis in glioblastoma
(case No.36) using microsatellite markers shows allele loss at all
loci on chromosome 9p21 and retention of heterozygosity at
TP53 on chromosome 17p13.1, D3S1038 on chromosome 3p25
and D351300 on chromosome 3p14.2. Arrows indicate alleles
exhibiting LOH. N: normal tissue; T: tumor tissue.
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Fig. 4. Loss of heterozygosity (LOH) analysis in glioblastoma
(case No0.38) using microsatellite markers shows allele loss at
TP53 on chromosome 17p13.1 and D3S1300 on chromosome
3p14.2 and retention of heterozygosity at D3S1038 on chromo-
some 3p25. Arrows indicate alleles exhibiting LOH. N: normal
tissue; T: tumor tissue.
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