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Fig. 1 ! Diagram illustrating the sequence of events in
comparative genomic hybridization (CGH). Tumor genomic
DNA probe (green) and normal reference genomic DNA probe
(red) are hybridized to normal metaphase chromosomes.
Regions of gain of DNA sequences are seen as an increased
green fluorescence intensity, while losses of DNA sequences
result in a predominantly red hybridization signal. The
metaphases are imaged with fluorescence microscopy,
photographed and processed using imaging software. A
computer-generated image and a profile of the green/red
fluorescence intensity ratio for each chromosome is generated.
(Reproduced from reference 2)
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Fig 2 : Chromosomal localization of DNA-sequence copy
increases (gain or amplification) detected on 7p and 8q. Thick
lines indicate high-level amplification. (*: secondary malignant
glioma, +: gain or amplification, -: loss)

profile& L TRDOEI NS, REEAKDFEEITIDAPIFE
BRICKDITS. DNAJE—S¥UEBOFME L T
W, FHkRESEEN1.20L k& gain, 0.884
TZloss& L, K EO—ETIALETH B
& Zamplification &9 5.

JV) * —< DCGHRELT

EHT ) —<oHicid, YIEIFMHEFICT TICE
HEZWEN 5, de novo typed, HMELEIZ Y A —

NMEREITEEEZET, secondary typeidH 5.
HRRERIDE NI WA, FIEIIREICHR, F&
RETY, mEEICEZNEINTBDYY, BETI
W E I IERRHIICK B L THRbN TS, EES Y+
—XOEBLCEMLI, BROREBK, BETR
WNLBRHICEET 5 Z ENKBERE SR,
BHSMIZ/IE0DDH 5. de novoFEEDEMSET U F
— Y TIIEREGFREE THECI10ERBKRE
A, F7zsecondary typeDE MY ) F—< TII17%H
REKER CAT17p) DRECpSIBIETERNTH
TNEHBBREEINTWS M, L LENS
T F = ORENR, BT REOLIIREMH
IhTuian.,

BEITTY) F—< OCCHRMT O 1L db B A,



FEIRTRE S : CGHIEIT &K 2 M S5 oD il i i I RO A AT 197

[ differentiated astrocytes J
10- P53 mutation
7 p + ..‘.,_‘.’ 8q &
(EGFR 1
amplification) low-grade astrocytoni‘

12" ; (Rb mutation)
il 9-10-,19 -
de novo secondary

malignant glioma malignant glioma

Fig. 3 . Plausible genetic pathway of gliomas. Our results
provided evidence for distinct genetic and clinical
manifestations in astrocytic tumors with 8q and 7p gain. Low-
grade astrocytic tumors with 8q gain may progress to malignant
tumors. Dotted lines indicate that some of de novo malignant
gliomas diagnosed from clinical manifestations show increase in
copy number of 8q.
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Fig. 4 : Plausible genetic pathway of meningiomas. Typical
meningiomas displayed only a few genetic changes such as 22q
loss. Losses of 1p, 6q and 14q are frequent in both atypical and
anaplastic meningioma. Loss of chromosome 18 is frequent
only in atypical meningioma. Losses of chromosome 10 and Zp,
and gain of 20q, are frequent only in anaplastic meningioma. (+:
gain or amplification, -: loss)
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Investigation of Genetic Alterations in Brain Tumors by CGH
Takafumi NISHIZAKI

Department of Neurosurgery, Yamaguchi University School of Medicine,
1-1-1 Minami Kogushi, Ube, Yamaguchi 755-8505, Japan

SUMMARY

Comparative genomic hybridization (CGH) is a technique which allows the detection of losses and gains in
DNA copy number along the entire genome. CGH was used to study the genetic alterations in brain tumors.
While 7p gain occurred exclusively in cases with the loss of all or part of chromosome 10, this change never
occurred in cases having an increase in copy of 8q, which was the most frequent change observed in low-
grade astrocytoma. Astrocytic tumors with 8q gain occurred more frequently in younger patients than those
with 7p gain. Our results provided evidence for distinct clinical manifestations in astrocytic tumors with 8q
and 7p gain. While typical meningiomas frequently displayed 22q loss, losses of 1p, 2p, 6q, chromosome 10
and 14q, and gain of 20q were genetic changes implicated in the malignant progression of meningioma.
While the most frequent aberration was loss of 13q with a minimal common overlapping region at 13q14 in
pituitary adenomas, our results revealed that the mean number of sites of copy gain was significantly higher
in functioning adenomas than in non-functioning tumors. Further acquisition of genetic alterations were
associated with unfavorable prognosis in patients with medulloblastomas. In this article, we discussed genetic
alterations in brain tumors detected by CGH.

(Genes, Chromosomes Cancer 21:340-346,1998)



