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Abstract. The karyotype and constitutive heterochromatin distribution of a monocentrid

fish (Beryciformes), Monocentris japonica, were investigated. The diploid chromosome

number was 48, and the karyotype consisted of all acrocentric chromosomes. Large-sized

C-banded constitutive heterochromatin was distributed in the centromeric regions of all

chromosomes. On the basis of these results, problems of karyotypic variations and specia-

tion were discussed.
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1. Introduction

The family Monocentridae (Beryci-
formes) comprises two genera, Monocentris
and Cleidopus, and four species® . In Japan,
only one species, M. japonica “matsu-
kasauo”, is known? .

Cytogenetical studies of M. japonica
have been reported by Arai and Nagaiwa®’
and Murofushi® . Arai and Nagaiwa report-
ed that the chromosome number was 2n=
48 and the karyotype consisted of all acro-
centric chromosomes. On the other hand,
Murofushi reported the same chromosome
number but a different karyotypic constitu-
tion consisting of two subtelocentric and 46
acrocentric chromosomes. This difference
is an important problem related to specia-
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tion. Chromosome banding making more
detailed chromosome analysis possible has
greatly contributed to recent advances in
fish cytogenetics, but no banding study has
been conducted in this species.

The present paper deals with a karyotyp-
ic study with analysis of C-banded constitu-
tive heterochromatin of M. japonica.

2. Materials and methods

A female specimen of Monocentris japoni-
ca was captured in Kushimoto, Wakayama
Prefecture, Japan, and used for this study.

Chromosome slides were prepared
according to the direct method using kid-
ney tissue®’. The specimen was injected
intraperitoneally with colchicine at about



0.1 ug/g (body weight). After five hours,
kidney tissue was removed, placed on a
petridish with a small amount of culture
medium such as Eagle’s MEM, and
crushed well with tweezers with flat heads.
About 4 ml of the medium was added and
sufficient pipetting was done to obtain more
liberated cells and tissue fragments were
removed. The cells were treated with
0.068M KCl hypotonic solution for 20 min at
25T and fixed with a 1:3 mixture of acetic
acid and methanol three times. One drop of
the cell suspension was spread on a clean
slide and air-dried. The chromosome
slides were stained with 2% Giemsa solu-
tion diluted with 1/15M phosphate buffered
saline (pH 6.8)and observed microscopical-
ly.

After the chromosome slides were
destained with 70% alcohol, C-banding was
conducted according to a modification® of
the BSG methods by Sumner”. The slides
are immersed in saturated (5%) Ba(OH),

solution at 50°C for 60-90 s, dipped in 0.1N
HCI for several seconds, rinsed well with
distilled water, and air-dried. They are
incubated in 2XSSC (0.3M NaCl+0.03M
trisodium citrate) solution at 60°C for 60
min, rinsed with distilled water, and stained
with 4% Giemsa diluted with 1/15M phos-
phate buffer (pH 6.8) for about 10 min.
The conventional and C-banding chromo-
somes on the same metaphase plate were
analyzed.

3. Restlts

Figure 1 shows the conventional and C-
band staining karyotypes of Monocentris
japonica. The diploid chromosome number
of this species was 2n=48 and the kary-
otype consisted of all acrocentric chromo-
somes, the fundamental number being 48.
The size of the chromosomes showed a
gradual declining series.

In C-banding chromosomes, large- and
similar-sized C-banded constitutive hete-
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Figure 1.

Conventional and C-band staining karyotypes of a monocentrid fish, Monocentris japonica.

The chromosome number is 2n=48 consisting of all acrocentric chromosomes. Bar scale indicates 5 ym.
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rochromatin blocks were distributed in the
centromeric regions of all chromosomes.

4. Discussion

Two different karyotypes in Monocentris
japonica have been reported by Arai and
Nagaiwa® and Murofushi* as described
above. This difference is an important
problem related to the speciation. The
result in this study was identical with that of
Arai and Nagaiwa. The specimens used by
Arai and Nagaiwa and Murofushi were
obtained from different areas, Chiba and
Shizuoka, respectively.

A karyotype consisting of 48 acrocentric
chromosomes (48A karyotype) is the ances-
tral form in fish and many fish groups at the
order and family levels® . It is well known
that fish chromosomes have been diversi-
fied from the 48A karyotype involving peri-
centric inversion, Robertsonian rearrange-
ment, tandem fusion, and so on” . The
karyotype presented in this study was a rep-
resentative 48A karyotype. The karyotypic
difference may have resulted from a kary-
otypic change involving pericentric inver-
sion. Therefore, it is likely that the 48A
karyotype shown in this study and by Arai
and Nagaiwa is the original karyotype of
this species and that the karyotype shown
by Murofushi is a derived karyotype.
Further interesting problems are whether
the karyotype shown by Murofushi distrib-
utes in only a limited area and whether the
karyotypic difference shows a variation at
the species or subspecies levels. Further
investigation in various areas in Japan is
needed to solve this problem.

Chromosomal regions differentially
stained by C-banding techniques, called C-
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bands, show localized sites of constitutive
heterochromatin. In fish, C-bands are
observed mostly in centromeric regions,
and sometimes in telomeric and interstitial
1011 Although C-banded hete-
rochromatin distribution on fish chromo-

regions

somes shows a great variation among chro-
mosomes and species, C-bands of many
species are distributed uniformly as small
dot-like forms in centromeric regions and
their stainability is often weak.

A feature of C-banded heterochromatin
distribution shown in this study was that
large-sized C-banded heterochromatin
were distributed on the centromeric regions
of all chromosomes. This feature may be a
result of the accumulation of heterochro-
matin. Thus, the result of C-banding
reveals that the karyotype of this species
has evolved involving chromosomal
changes in the heterochromatic regions
though looks like the ancestral type involv-
ing no chromosomal change in conventional
staining. It is hoped that more interesting
results in C-banding and other banding
studies in the fish of Monocentridae and
related groups will be found.
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