Sharffeta ) A 14 911 &
Korean I Malacol.
Vol 14 41y - 27 - 32, 1998

Karyotypes of Four Acanthochitona Species
(Acanthochitonidae, Polyplacophora) in Korea

Boon Jo Rho, in-Sook Lee, Seungshic Yum'' and Byung Lae Choe’

Department of Biological Science, Ewha Womans Urnwersity, Seoul 120-750, Korea
‘Department of Biology, Sung Kyun Kwan University, Suwon 440-746, Korea

5]

SN JIAZRS OIAZRI: C1BY) 4E0] HY

B e T E

o] slof X} st A& wpEbn} A I RbopElul AY RS}

ghatalb 7FA) R 3 2 (Acanthochitona) @l FE (A achates), HE (A, circellata), Ea-H(A

defilippii) 'R 718 (A rubrolineata)s 452 AL-E AHE warm drying method&

QunE wasAch QaAlel £ 4T BF 2006 n-8% B A FaAs A
2oEQEyE o e FRGAA, @ o AFRYAA, B Ao AurdanE; uEr

el FHRAAL o el AFRE A, T el AT A, ¢ Bel Bare
o)

B A o] G A g g A, @ gel AURGA, @ gel wan
g of 7id ot ohAl e FRAIAM, 3 MLQ] 2 FR A 3 g R wi= by
Ha aslol ATh o %fﬂ“oi o A °H7l“ ok FETRe AR, &3 4w o

A HAY gE A el wad Suue) Be, AL FHARE FHA A

erre A et 5 Sobalokal 4 A

w’r *}OIOﬂ ebbe @aae S 7 24wolE uul 5 HolAlokan-16)0] FH4H2n- 24,

) Hop Behd dew B

Keywords : Karyotype, Polyplacophora, Acantochiton

Th
INTRODUCTION chiton species have been performed

T

karyological studies on a total of seventeen

several authors. Of these species, Acanthochitona

discrepans  (Acantochitonidae) was

The present study was supported in part by the Certain (1951, cited from Nishikawa and Ishida,
Basic Science Research Institute Program of 1969); eight species, namely, Lepidozona coreanica,
Korean Ministry of Education (Project No. Ischnochiton  comptus, I boninensis

BSRI-97-4421).

! Present address: Department of Developmental
Genetics, National Institute of Genetics, Mishima, Liolophura Japonica, Onithochiton
Shizuoka 411-8540, Japan (Chitoniidae), A.  defilippii, A

chitonidae), Placiphoralla  stimpsoni
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(Acanthochitonidae), by Nishikawa and Ishida (1969):
Katharina (Mopaliidae) by Dolph and
Humphrey (1970); Chiton olivaceus (Chitonidae) by

tunicata

Vitturi (1982); two species, namely, Lepidochitona

corrugata (Ischnochitonidae), Acanthochitona
communis  (Acanthochitonidae)l, by Vitturi et al.
(1982);  Acanthochitona.  crinitus  (Acanthochitonidae)
by Colombera and Tagliaferri (1983). Besides the
(1976)  made

reconfirmation  of the karyotype of two species,

above mentioned  reports,  Kawai
namely, L. japonica and A. defilippii which were
earlier reported by Nishikawa and Ishida (1969).
Recently, new Kkaryological data of three species
(Ischnochiton  hakodadensts,

(Ischnochitonidae) and Chiton kurodai  (Chitonidae))

Lepidozona  albrechtii

have been reported by Choe et al. (1995), and Yum
and Choe (1996).

The diploid chromosome number of 16 was
shown in Acanthochitona defilippii (Nishikawa and
[shida, 1969, Kawai, 1976) and A
(Nishikawa and Ishida, 1969), and that of A. crinitus
(Colombera and Tagliaferri, 1983) and A. discrepans

rubrolineata

(Certain, 1951, cited from Nishikawa and Ishida,
1969%as 18, and 24 in A. communis (Vitturi et al.,
1982).

The present study was carried out to determine
the number and morphological characteristics  of
chromosomes  of four species of Acanthochitona

(Acanthochitonidae).

MATERIALS AND METHODS

Four Acanthochitona species, A. achates {(Gould,
1839), A. circellata (Reeve, 1847), A. defilippii
(Tapparone-Canefri, 1874), and A.
(Lischke, 1873) were collected from the rocky shore

rubrolineata

in the Kotchi beach, western coast of Korea during
May to June in 1993 and 1994. Chromosomes were
prepared from testes during the stage of
spermatogenests by means of Nakamura's method
(1986) with minor modifications as per the method

of Choe et al. (1995). Abbreviations of chromosome

morphology, as used in the tables were adopted
from Levan et al. (1964). They are as follows: M

metacentric, arm  ratio 1 to 17 Sm -
submetacentric, 1.7 to 3; St - subtelocentric, 3 to 7
T - telocentric, 7 to o, Relative length and arm

ratio were derived as follows:

length of each chromosome
- X 100
total haploid length of chromosomes

relative

length

arm ratio (r) = l/s (I' length of the long arm, s
length of the short arm).

RESULTS

Acanthochitona achates (Gould, 1859)
Karyological data were obtained from twenty five
individuals. The

relative lengths of the chromosomes and the arm

chromosomal  spreads from 3
ratios were calculated (Table 1). At spermatogonial
metaphase, the diploid number of chromosomes was
found to be 2n=16 (Fig. 1b), and at meiotic

diakinesis, haploid number was n=8 (Fig. lc). The
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Fig. 1. The  chromosomes and  karyotype  of

Acanthochitona achates. a, Leptotene
chromosomes in male gonads; b,
Spermatogonial metaphase spread; c,
Diakinetic bivalents in male gonads; d,

Karyotype constructed from spermatogonial

metaphase. Scale bars represent 10 pm.
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Table 1. Relative lengths and morphological characters
of  chromosomes  derived from  male

metaphase cells of Acanthochitona achates.

Chromosome ath )
Relative length Arm Morpho-

pair No. o
mean +SD ratio logy
1 1801  +£1.659 1.33 M
2 16.07 +1.150 1.34 M
3 1415 *1.09% 1.28 M
4 1254 +0.798 3.20 St
5 1206 +£0.728 454 St
6 1091  +£0.868 1.73 Sm
7 860 +1.392 1.40 M
3 723 +1.462 1.28 M

length of each chromosome

*

= X 100
total haploid length of chromosomes

" = I/s (I length of the long arm, s! length of the
short arm).

" M - metacentric, arm ratio 1 to 1.7, Sm -

submetacentric, 1.7 to 3; St - subtelocentric, 3 to 7;

T - telocentric, 7 to @,

chromosome length decreased progressively from
pair 1 to pair 8 Five pairs of chromosomes were
metacentric (1, 2, 3, 7 and &), one pair was
submetacentric (6) and two pairs were subtelocentric
(4 and 5).

Acanthochitona circellata (Reeve, 1847)
Karyological data were obtained from twenty
seven chromosomal spreads from 4 individuals. The
relative lengths of the chromosomes and the arm
ratios were calculated (Table 2). At spermatogonial
metaphase, the diploid number of chromosomes was
found to be  2n=16 (Fig. 2a), and at meiotic
diakinesis, haploid number was n=8 (Fig. 2b). The
chromosome length decreased progressively from
pair 1 to pair 8 One pair of chromosomes was
metacentric (1), four pairs were submetacentric (2, 3,
4 and 7), two pairs were subtelocentric (5 and 6)

and one pair was telocentric (8).
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Fig. 2. The

Acanthochitona circellata. a, Spermatogonial

chromosomes and  karyotype  of
metaphase spread; b, Diakinetic bivalents in
male gonads; ¢, Karyotype constructed from
spermatogonial ~ metaphase. Scale  bars

represent 10 jim.

Table 2. Relative lengths and morphological characters
of chromosomes  derived from  male

metaphase cells of Acanthochitona circellata.

Chromosome Relative lengths Morpho-

pair No. e

mean +SD ratio logy

1 1754 +1.239 1.24 M

2 1571 +1.078 1.57 Sm

3 1451 *1.124 1.72 Sm

4 13.12 £0.654 2.83 Sm

5 1232 +0544 345 St

[5) 1126 +0.737 3.77 St

7 866 *+1.039 1.59 Sm

3 6.9 *+1.177 - T

" " and " experimental details same as described
in Table 1.

Acanthochitona defilippii (Tapparone-Canefri, 1874)

Karyological data were obtained from three
chromosomal spreads from 1 individual. The relative
lengths of the chromosomes and the arm ratios were

calculated (Table 3). At spermatogonial metaphase,
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Fig. 3. The  chromosomes and  karyotype  of
Acanthochitona  defilippii. a,  Pachytene
chromosomes in male gonads; b,
Spermatogonial metaphase spread; c,
Diakinetic bivalents in male gonads; d,
Karyotype constructed from spermatogonial

metaphase. Scale bars represent 10 pm.

Table 3. Relative lengths and morphological

characters of chromosomes derived from
male metaphase cells of Acanthochitona
defilippii.
Chromosome AFve 4
. S Relative length* Arm Morpho-
pair No. ) e ves
mean +8DD ratio logy
1 1872 +1.703 1.29 M
2 1670 +0.444 1.22 M
3 1503 +0.732 1.33 M
4 1292 +0.886 2.69 Sm
5 1231 +£0.993 5.09 St
6 1076 +£1.001 1.32 Sm
7 744  +0625 2.13 Sm
8 6.14 +0522 T
" and T experimental details same as described

in Table 1

the diploid number of chromosomes was found to be
2n=16 (Fig. 3b) and at meiotic diakinesis, haploid
number was n=8 (Fig. 3c). The chromosome length

decreased progressively from pair 1 to pair 8 Three

pairs of chromosomes were metacentric (1, 2 and 3),

three pairs were submetacentric (4, 6 and 7), one

pair was subtelocentric (5) and one pair was

telocentric (8).

Acanthochitona rubrolineata (Lischke, 1873)
Karyological data were obtained from fourteen

chromosomal  spreads  from 5  individuals.  The

relative lengths of the chromosomes and the arm

ratios were calculated (Table 4). At spermatogonial
the diptoid number of chromosomes was
2n-16 4b)

haploidd number was n=8 (Fig. 4c).

metaphase,
mejotic
The

from

found to be (Fig. and at

diakinesis,
chromosome length decreased progressively
pair 1 to pair 8 Five pairs of chromosomes were
(1, 2, 3, 4, 8),

submetacentric (7). one pair was submetacentric or

metacentric one  pair  was

subtelocentic (6) and one pair was subtelocentric (9).

DISCUSSION

All four species studied in the present study are

characterized by having the same chromosome
number, ie., 2n=16. However, each species showed
Table 4. Relative lengths and morphological

characters of chromosomes derived from
male metaphase cells of Acanthochitona
rubrolineata.

Chromosome  Relative length*

. Arm Morpho-
pair No. ) o .
mean +SD ratio logy
1 1816 *0.861 1.15 M
2 1599 +1.062 1.14 M
3 1444 0743 1.16 M
4 12.66  *+0.806 1.16 M
5 11.82 +0513 5.34 St
6 1092 *0618 3.08 Smy/St
7 897 *+0977 2.34 Sm
8 7.04 *+0.632 1.29 M
™ and T experimental details same as described

in Table 1.
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quite distinct characteristics in  thelir chromosome
morphology. The main differences were found at the
fourth chromosome pair between A. achates which
had  subtelocentric  and A, rubrolineata  with
metacentric, and at the eighth chromosome pair
which showed metacentric in A achates and A
rubrolineata while telocentric in A. circellata and A.
defilippii.

Diploid chromosome numbers of Acanthochitona
species were determined to be 24 by Vitturi et al.
(1982), as 18 by Colombera and Taglaferri (1983)
and Certain (1951: cited from Nishikawa and Ishida,
1969), and as 16 by Nishikawa and Ishida (1969)
and Kawai (1976). While the European species (A.
communis, A crinatus and A.  discrepans) were
shown to have 24 or 18 chromosomes (Vitturi et af,,
1982: Colombera and Tagliaferri, 1983; Certain, 1951
[cited from Nishikawa and Ishida, 1969]), north-east
Asian species (A, achates, A. circellata, A. defilippii
and A, rubrolineata) were shown to have 16 as

their chromosome number (Nishikawa and Ishida,
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Fig. 4. The  chromosomes and  karyotype  of
Acanthochitona  rubrolineata. a, Leptotene
chromosomes in male gonads; b,
Spermatogonial metaphase spread; c,

Diakinetic bivalents in male gonads; d,
Karyotype constructed from spermatogonial

metaphase. Scale bars represent 10 jm.
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Acanthochitona circellata

Acanthochitona defilippii

Acanthochitona rubrolineata

Fig. 5. Idiograms of the four Acanthochitona species
constructed from relative length and arm

ratio of the chromosomes.
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1969. Kawai, 1976, the present study). According to
of Vitturi et al. (1982), these

numerical variations in chromosome number indicate

the hypothesis

that the Acanthochitona species of north-east Asia
are more specialized than those of Europe. Yum and
Choe (1996) reported comparable results for the

genus Chiton.

SUMMARY

Chromosome numbers and morphology of four
belonging to the
achates, A.

defilippii and A. rubrolineata) were studied during

Korean species genus

Acanthochitona (A, circellata, A.
the spermatogenesis using warm drying method.

All the four species exhibited an identical diploid

chromosome  number of 16, However, the
chromosomes morphology  of each species  was
different: A. achates showed 5 metacentric, 1

submetacentric, 2 subtelocentric; A. circellata showed
1 metacentric, 4 submetacentric, 2 subtelocentric, 1
telocnetric; A, defilippii  showed 3 metacentric, 3
submetacentric, 1 subtelocentric, 1 telocentric; A.
rubrolineata showed 5 metacentric, 1 submetacentric,
1 submetacentric or subtelocentric, 1 subtelocentric.
achates and A

distinguished using  the

The closely related species, A
rubrolineata  could  be
morphological differences at the fourth chromosome
pair. At the eighth chromosome pair, A. achates and
A, rubrolineata exhibited metacentric, whereas A
circellata and A. defilippii  showed telocentric in
their chromosome morphology.

The variable chromosome numbers of this genus
(2n=24, 18 and 16) indicate that the north-east
Aslan Acanthochitona are more specialized than their

European counterparts.
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