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Induction of large micronuclei by the formation of multiple
spindle poles.
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It is generally supposed that micronuclei (MNs) induced by
aneugens will be larger than those induced by clastogens.
However, the correlation between MN size and the induction
mechanism remains unclear. Here we found that compound A
(comp A) induced large MNs with diameters more than
one-third the size of the main nuclei. To reveal the induction
mechanisms of the large MNs, we investigated further.

An in vitro MN assay and FISH analysis using centromeric
probes in TK6 cells revealed that comp A is an aneugen,
indicated by the significant induction of centromere-positive
MNs. Intriguingly, the large MNs had multiple centromeric
signals and the formation of multiple spindle poles was found
by mitotic spindle staining using an anti-o-tubulin antibody.
However, these phenomena were not found in a different
aneugen that disturbs tubulin functions. Thus, it was suggested
that the large MNs induced by comp A were the result of the
formation of multiple spindle poles. In such a mechanism, the
conventional criterion in which a MN diameter is less than
one-third of the nucleus is not necessarily applicable to all
cases.
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Aneugen-induced loss of chromesomal FISH signals in
human lymphoblastoid cells
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We established an assay system to detect the gain or loss of
chromosomes induced by chemical mutagens using the
centromere FISH in interphase human lymphoblastoid TK6
cells. In this assay, a loss of FISH signals from two to one per
nucleus implies a loss of a whole chromosome or an overlap of
two signals. However, we could not distinguish one from the
other. In the present study, to distinguish a chromosome loss
from a signal overlap, we investigated the number of FISH
signals and the fluorescent intensity of signals per nucleus
using a probe specific for whole chromosome 2 in binucleated
TK6 cells treated with Colcemid. As expected, the number of
cells with unequal chromosome segregation and a loss of
signals from a nucleus increased in a dose-dependent manner.
In addition, the analysis of the signal intensity revealed that
almost 20% of cells showed an overlap of two signals in a
nucleus. This suggests that a whole chromosome 2 is lost by
the treatment with Colcemid in the remaining 80% of cells,
supporting our former result that was obtained using the
centromere FISH.
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