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Alterations of 9p21-22 Region Encoding Genes in Primary

Hong Jik Doh, Seong Il Suh!, Dong Won Kim, Il Man Kim, Man Bin Yim
Eun Ik Son, Kun Young Kwon?, Sang Sook Lee? and Sang Pyo Kim?

Departments of Neurosurgery, 'Microbiology and ?Pathology, Keimyung University School of
Medicine, Daegu, Korea

Background : Glioblastomas are one of the most common and aggressive malignant glial
tumors occuring in the central nervous system. This study analyzed the status of p15INK4b,
pl4ARF, p16INK4a, MTAP, IFNA, and IFNB genes in 36 primary glioblastomas to investi-
gate whether the inactivation of these genes participate in primary glioblastoma tumorigene-
sis. Methods : We used polymerase chain reaction, polymerase chain reaction/single strand
conformational polymorphism (PCR/SSCP) analysis, and methylation-specific PCR. Results
: Homozygous deletions at the p16INK4a gene were detected in 11 cases (30.5%) of 36 pri-
mary glioblastomas, and the promoter hypermethylation was found in 3 cases (8.3%) of 36
primary glioblastomas. In mutational analysis for the p16INK4a gene by PCR/SSCP, there
was no abnormal mobility-shifted band in 36 cases of primary glioblastomas. The overall fre-
quency of p16INK4a alterations including homozygous deletion and promoter hypermethyla-
tion in 36 primary glioblastomas was 38.8% (14 of 36). Deletions of p15INK4b were noted in
4 cases (11.1%), whereas deletions of the p14ARF and MTAP genes were detected in 1
case of 36 cases of primary glioblastomas. But deletions of the INFA and B genes were not
found. Conclusions : These results suggest that alterations of the p16INK4a gene can be
important mechanisms of the tumorigenesis of primary glioblastomas, and the p16INK4a
gene is inactivated by mechanisms including homozygous deletion and promoter hyperme-
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Table 1. Primer sequences used for this experiment
Primer Sequence
PseudoMTAP
sense 5 AGGGACCTCGTTTTATCTCTTGAS
antisense 5'CTAGCATTTTCTTTCGGGGTCTG3'
D9S171
sense 5’ AGCTAAGTGAACCTCATCTCTGTCTS
antisense 5 ACCCTAGCACTGATGGTATAGTCTS
p15INK4b exon 2
sense 5 GCTCTGACCATTCTGTTCTC3’
antisense 5'CAGATCATCAGTCCTCACCTS
p14ARFexon 18
sense 5'CTGCTCACCTCTGGTGCCAA3
antisense 5TTCTACGAAGCGGCTGCTGCS'
p16INK4a exon 2
sense 5 GCTCTGACCATTCTGTTCTC3’
antisense 5'CAGATCATCAGTCCTCACCTS
p16INK4a exon 3
sense 5 GGATGTTCCCACACATCTTTTGS’
antisense 5 ATGAAAACTACGAAAGCGGG3’
MTAP exon 8
sense 5 AGTTTTCTGTTTTATTACCAAGS
antisense 5'GTCATTTGCTTTTCTTCTGTATT3'
MTAP exon 1
sense 5 GGGGAGGAAGAGGAGGGAGTCAAGS'
antisense 5 AAGAAGAATCGGGCAGGGCGAACCS
IFNA
sense 5 ACCCTTCTAGATGAATTCTAZ
antisense 5'GGTCTCATTCCTTACTCTTC3’
IFNB
sense 5'GGCACAACAGGTAGTAGGCGS'
antisense 5 GTAACCTGTAAGTCTGTTAATS'

MTAP: methylthioadenosine phosphorylase, IFNA: interferon alpha,
IFNB: interferon beta.

uotsly] ¢JsjA] D9S171, plSINK4b exon 2, pl4ARF exon

18, pl6INK4a exon 2 % 3, MTAP exon 8 @ 1, 181

IFNA 9 Bell W3t primerg ©]-§-3le] PCRe AAI8I5CH,

o] Wol A tlRFOZE W18 AEoAM #e]d DNAE,

A HETOZE Jurkat MEZZHE F2|3 DNAE o] &3}
. o] Aol AHS-H primer @7]1XE& Table 13} 2t

PCR/SSCP (Single Strand Conformational Polymorphism)
24

PCR/SSCP #41& Orita 5'29] W] F38le] pl6INK4a
exon 2 % exon 39 EAHo] §F % "—HS} itk WA PCRE
Agst §A4E PCR AHe 1 uLE 9 ul9] 98% formamide,
20 mmol EDTA, 0.05% bromphenol blue, 0.05% xylene
cyanol £93 A A7 90 CoA 287 Atk I e 6%
non-denaturing polyacrylamide gelo|A] cooling system< ©]
£3led 10C & §-A8HA TBE buffer® 10 wattol|A] 16417

A7195S th 471959 gel& Whatmann filter paper
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Fig. 1. Detection of homozygous deletions of p15INK4b, p14ARF,
p16INK4a, MTAP, and INF genes in primary glioblastomas. DNA
from primary glioblastoma tissues amplified by polymerase chain
reaction (PCR) using the primers indicated. The PCR products were
separated in 2% agarose gel and visualized by staining with ethidi-
um bromide. Lane numbers (1-11) indicate representative cases of
primary glioblastoma. M: molecular size marker, N: no template,
MTAP: methylthioadenosine phophorylase, IFNA: interferon alpha,
IFNB: interferon beta.
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Fig. 2. Polymerase chain reaction/single strand conformational poly-
morphism (PCR/SSCP) analysis of p16/N4a exon 2 in the represen-
tative cases of primary glioblastomas (1-9). There is no evidence of
mobility shifted band.
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Fig. 3. Methylation-specific polymerase chain reaction (PCR) anal-
ysis of the p16IN4a promoter was performed in primary glioblas-

toma cases (1-11). Reverse images of the ethidium bromide stained

gels are displayed. Bisulfite treated DNA from W138 cell lines was
used as a normal control. M: molecular size marker.
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