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extended and well spread without cytoplasm was observed in these conditions (Fig. 1). Therefore, all
chromosome samples used in subsequent CMA, DAPI and FISH analyses were prepared under these
conditions.

Chromosomes were stained with four combinations of CMA concentrations and durations (stained
lightly to heavily). In any conditions, CMA positive or negative bands were not detected in the Aloe
vera used in this study (Fig. 1B). When chromosomes were stained with DAPI without actinomycin D
treatment, neither DAPI positive nor negative bands appeared (Fig. 1C). On the other hand, three and
two distinct DAPI positive bands were detected at centromeric regions of small and large chromosomes
respectively, when they were stained with DAPI with actinomycin D treatment (Fig. 1D). DAPI posi-
tive bands were the brightest with 15 min staining. It was demonstrated that negative counterstaining
with actinomycin D sometimes increases the contrast of DAPI fluorescence in chromosomes [18]. The
actinomycin treatment is essential for detecting clear DAPI positive bands in Aloe vera though some
plants showed DAPI positive or negative band without actinomycin D treatment [5, 20].

Since CMA is GC- and DAPI is AT-specific fluorochrome, CMA positive or negative bands usu-
ally correspond DAPI negative or positive bands, respectively [11, 19, 20]. However, there is an excep-
tion [4]. In some Aloe species [2], not all the regions of DAPI positive bands were detected as CMA
negative bands. These results agree with that of the present study on Indian Aloe vera as a material.

In situ hybridization with the 185S-5.85-25S rDNA probe revealed signals on three chromosomes of
Aloe vera. The one and two signal sites were located in telomeric regions of the short and long arm of
one small and two large chromosomes, respectively (Fig. 1E). DAPI positive bands were located in one
short chromosome possessing 185-5.85-25S rDNA site (Fig. 1E). Fig. 2 illustrates the schematic represen-
tation of DAPI positive bands and 185-5.85-25S rDNA sites in somatic chromosomes of Indian Aloe
vera. This is a first combination result of DAPI banding pattern and rDNA sites. While, DAPI positive
bands are located at three out of six small and two out of eight large chromosomes, 18S-5.85-25S
rDNA sites are located at one out of six small and two out of eight large chromosomes. Neither the
DAPI positive band nor 185-5.85-25S rDNA site are detected in three and four of small and large chro-
mosomes, respectively. Some chromosomes could be distinguished easily based on the combinations of
DAPI staining and FISH of 18S-5.85-25S rDNA.

CMA and DAPI staining on cultivars of Bangladeshi Aloe vera have been reported by Alam and
Khaman [2]. They detected three CMA negative and seven DAPI positive bands. DAPI positive bands
were located at centromeric regions of three small chromosomes in both the studies. However, the num-
ber of DAPI positive bands on large chromosomes was different; two and four in present and previous
studies, respectively. A difference in the numbers of CMA negative bands was also detected. The DAPI
banding pattern of the present study and that of the previous study was similar but not identical. The
numbers of 185-5.85-25S rDNA sites of the previous study on Aloe vera of the Arabian peninsula [1] dif-
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Figure 2. Schematic representation of DAPI positive bands and 18S-5.8S-25S rDNA sites in somatic chromo-
somes of Indian Aloe vera. The black and grey regions indicate DAPI positive bands and rDNA
sites, respectively.
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fered from that of the present study on Indian Aloe vera also: one at the short arm of a small chromo-
some and two at the long arm of large chromosomes in the present study whereas two at the short arm
of small chromosomes and four at the long arm of large chromosomes in the study of Adams et al.
[1]. Both previous studies [1, 2] reported the interspecific difference of the location of CMA and
DAPI band and 185-5.85-25S rDNA sites in Aloe. Moreover, their locations were variable within Aloe
vera from the results of the present and previous studies [1, 2].

In conclusion, we could establish a method of EMA technique and sequential analyses for fluores-
cent banding and FISH of rDNA in Aloe vera. It invites extensive work on this very important medici-
nal plant for karyotyping, elucidation of diversity on the chromosome configuration of this genera and

species and to prepare a fluorescent chromosomal database for future use.
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