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Cytogenetic analyses can be performed,
even in interphase nuclei. by fluorescence in
situ hybridization (FISH) using chromosome-
specific DNA probesV?. While FISH with
probes for DNA has been used for the detec-
tion of chromosomal aberrations in solid
tumors on slides, there have been very few
previous studies about flow analysis of FISH
on nuclei in suspension®#%9, we have attempt-
ed the flow-cytometric quantification of
chromiosomal aberrations by FISH to know
how these changes contribute to the DNA
ploidy. Cell suspensions prepared from freshly
-frozen tissue specimens were used to exam-
ine aberrations in the numbers of chromosome
7 signals in 10 human gliomas. Nuclear DNA
was hybridized in vitro with an alpha satellite
DNA probe specific for the centromeric
regions of chromosome 7. using FISH. The
intensity of the fluorescence signal from the
hybridized probe was measured, together with
the nuclear DNA content by flow cytometry.
The mean probe fluorescence of all nuclei was
compared to the mean copy number per
nucleus by microscopic scoring. Moreover,
the mean probe fluorescence ratio of DNA
aneuploid nuclei relative to DNA diploid
nuclei (FISHa/FISHdJ) was calculated to
know how the numerical aberration of chro-
mosome 7 signals contribute to the DNA
ploidy of the sample.

The results from the flow-cytometric anal-
ysis and from microscopic evaluation were

compatible. One of 4 tumors with DNA di-
ploidy had a higher average intensity of FISH
signal and a broader coefficient of variation
in FISH signal than normal brain tissue, and
was shown to be due to the gain of chromo-
some 7 signals. Although FISHa/FISHd cor-
related with DN A indices (p <0.01), there were
some disparities, probably due to other com-
plex genotypic associations involving several
gains or losses of chromosomes. Thus, gain of
chromosome 7 in gliomas is related to both
DNA ploidy change and chromosome specific
gain. It is concluded that flow-cytometric
quantification of FISH is useful in investigat-
ing numerical aberrations of chromosomes
and nuclear DNA content simultaneously.

1) Kuo, W.-L., Tenjin, H., Segraves, R.,
Pinkel D., Golbus, M. S.and Gray, J.:
Detection of aneuploidy involving chro-
mosomes 13, 18, or 21, by fluorescence in
situ hybridization (FISH) to interphase
and metaphase amniocytes. Am. J. Hum.
Genet.. 49 : 112-119,1991.

2) Pinkel, D., Landegent, J.,, Collins, C.,
Fuscoe, J., Segraves, R., Lucas, J.and
Gray, J.: Fluorescence in situ hybridiza-
tion with human chromosome-specific
libraries: Detection of trisomy 21 and
translocations of chromosome 4. Proc.
Natl. Acad. Sci. USA, 85 : 9138-9142,1988.

3) Kwak. T., Nishizaki, T., Nakayama, H.,
Kakino, S., Ito, H.and Kimura, Y. : Detec-



50 Kwak et al.

tion of structural aberrations of chromo-
some 17 in malignant gliomas by fluores-

cence in situ hybridization (FISH). Acta -

Oncol., 34 : 27-30,1995.

4) Pinkel, D., Straume, T.and Gray, J. W.:

Cytogenetic analysis using quantitative,
high-sensitiveity, fluorescence hybridiza-
tion. Proc. Natl. Acad. Sci. USA, 83 : 2934
-2938, 1986 .

5) Trask, B., Van den Engh, G., Landegent,

J., Jansen in de Wal, N.and Van der Ploeg,
M.: Detection of DNA sequences in nuclei

in suspension by in situ hybridization and
dual beam flow cytometry. Science, 230 :
1401-1403,1985. ‘

6) Trask, B., Van den Engh, G., Pinkel. D.,

Mullikin, J., Waldman, F., Van Dekken,
H.and Gray, J.. Fluorescence in situ
hybridization to interphase cell nulcei in
suspension allows flow cytometric analy-
sis of chromosome content and micro-
scopic analysis of nuclear organization.
Hum. Genet., 18 : 251-259,1988.





