J. Aquaculture
Vol. 20(2) : 140-143, 2007

prmogaBIe| K|
Journal of Aquaculture
©Korean Aguaculture Society

212), Coreoleuciscus splendidus (Cyprinidae)2] AE313H A+

7

3730

g

Fow, S, A, e
D I T
apofeks sop A g el

Cytogenetic Analysis of Korean Shinner, Coreoleuciscus splendidus
(Cyprinidae)

Dong Soo Kim*, Ha Yeun Song, In-Chul Bang' and Yoon Kwon Nam

Department of Aquaculture/Institute of Marine Living Modified Organisms (iMLMO), Pukyong National University,
Busan 608-737, Korea
' Department of Marine Biotechnology, Soonchunhyang University, Asan, 336-745, Korea

Cytogenetic analyses of an endemic species, Coreoleuciscus splendidus (Cyprinidae) was performed including
erythrocyte measurement, chromosome count and karyotyping, nucleolar organizing region (NOR) banding and
flow cytometric analysis of genome size. C. splendidus had the same modal chromosome number of 2n = 48
between sexes, however, displayed a sex-related dimorphism in their chromosome karyotypes. Males represented
a pair of heteromorphic chromosomes which couldn’t be seen in any female individuals, indicating that the sex
determination mechanism of this species should be a typical XX-XY based male heterogamety (female=
1OM+6SM+8A+XX vs male = 10M+6SM+8A+XY). Other cytogenetic features such as Ag-NORs located in a
pair of acrocentric chromosomes, estimated nuclear volume (28 um?) and cellular DNA content (2.4 pg/cell) sug-
gest that genetic recombination might be the main driving force responsible for the evolution of this species rather
than the polyploidy-based evolutionary process as in many other Cyprinidae species.
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Fig. 1. Photomicrograch of ovary (a) and testis (b) prepared by squash
method.
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Table 1. Comparison of cell and nuclear sizes of female and male Coreoleuciscus splendidus

ltem Cell Nucleus

Female Male Female Male
Major axis (pum) 10.43+0.12 10.34 £ 0.11 542 +0.15 5.44+0.18
Minor axis (pm) 6.62 +0.27 6.53 +0.16 3.15 +£0.05 3.20+0.09
Surface area (Lum?) 54,05+ 1.26 54.90+0.18 13.41+£0.24 13.12+£0.26
Volume (um?) 238.66 = 13.34 23598+ 11.48 28.18 £ 0.64 28.13+0.68

Table 2. Frequency distribution of erythrocyte nucleolar organizer regions of female and male Coreoleuciscus splendidus

No. of NORs / cell

Sex No. of fish examined No. of Ag-stained erythrocytes 0 0 3 3 7
Female 10 100 4 21 71 1 0
Male 10 100 S 26 64 2 1
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Fig. 2. Representative metaphase spreads of female (a) and male (b)
Coreoleuciscus splendidus. Arrows indicate heteromorphic sex chromo-
somes.
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Fig. 3. Idiograms of female (a) and male (b) Coreoleuciscus splendidus.
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Fig. 4. Partial karyotypes of female (a) and male (b) Coreoleuciscus
splendidus to show a pair of chromosomes displaying active Ag-NORs.

A] 2n=480]9 0w AL (0] T ANA|, 689 AT A
A 9 gel Ay dae gl Xy dddaAR 3 Ho Slsl
t} (Figs. 2, 3 and Table 3). Z=IL} 714 Zh, Al 2 G244 B
e A gtk #ele) 5 AAF NORs w4 A3
NORs®| X 19 259 G Z27ollA 1780] wi-- JsHA
Falg]o] gt zlole WAEA GStHFig. 4.

Table 4. Cellular average DNA contents of female and male
Coreoleuciscus splendidus as determined by flow cytometry

Genome size Related value to

Specimen (pg/cell) mud foach sperm DNA (%)
Female 242+0.07 172.86

Male 2.39+0.05 170.71

Sperm 1.20+0.03 85.71

Mud loach sperm” 140 100

*From Hardie and Hebert (2004)
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Flow cytometry 24102 @]9 DNA &%& A& A+
Table 49} 2t} v]FEkA] AR}(1.40 pg/eel)s NETOE &l =
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283 AHRe] DNA 3L 1.20+0.03 pg/eellE LR} 7F
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ol Bargl ) foiFe] A ol A dAlAvE Bl d
v} gl 1 E5] AAAIE o2 AR GaAF) Hdo] M E
oli} ol FoME ARAA T FAHE o F9] R AFY F
o5t =otx o] 9l ThArkhipchuk, 1995; Devlin and Nagahama,
2002). ol oF+ AukH o2 Hjsde] )&t &) 213}
Zo2 B yEle] §1om(Ohno, 1974), o3t Uuk4 AR} e
B A7l n)$ Tnjgd Juar otz oJojn} ofFfo A
A4 717 9 23} Ao 2 RE AT F vk wd
gt tlgo] 2 Aol ARES AF oA Ay A =
IHFoRAY JIX gt AFFEREA S o] FHES 1w,
ol olFE BE AFFE Holky BRI oFY A 4%
712kl B3 AP EerE Ul fAstes 4 RERAE w9
FE5HA 018 & gl Zlo® Yjdrt.

Nyl 0] F7)= DNAS] F7 WAk #AP} 310w (Szarski,
1976), Z&8 T A|F2] NORs & UubF oz 2] F7)1delA 1~2
7} reRdo] B35 1 )tk(Phillips and Thssen, 1985; Gold, 1984).
B A A} Ao AEarle 71E Bad oA ojfE2] 1
Z)(Hinegarder and Rosen, 1972) 3} & x]o]7} §lo] & £ o|u)
A 7142 o}F o7 AZbE 0 ) NORsS] 5 -7} 4 &
3) 90% oS XR)Ehe AE olefe Mg AT she AoR A
ZhE},

oJE2 DNATHES] ol 0.2 peollA] 248 pgdl thofgo] Bl

Table 3. Chromosome counts of female and male Coreoleuciscus splendidus

Frequency of chromosome number

No. of fish examined Sex No. of metaphase counted yT: 7 73 9 30
14 F 132 1 9 121 1 0

12 M 203 2 12 186 2 1

Total 335 3 21 307 3 1
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o] gloL} AZ 2.4 pg 7H Fo] Hol vk =11 QI (Hardie
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of

kO

Ok
=7

St 3§ g oFA 4
Cyprinidae)s thde 2 AlEZ327], %

2)(Coreoleuciscus splendidus;
3 0
s W1
% DNA 3% 241 5 AEARRISH

A 2N, 8 T4, A=
ATE A Fel o,

Z=2] A5 modal numbers= B

eyt T2 QWA (sex chromosome)’} BAECH FE] LA
2 1049 FRGAA|, 689 AFF-ANA, 82 AR

I83 XX @AAIR delda, v FRE 1080 S, 49
252 9 gro) xR ek E4 XY HEAAE Ve o R
# A2 XX-XY] 4 2% 712 (sex determination mechanism)
& zh= Zlog ek w3 Sl 189 AgNORS: APy
FFERAA 2t YA, A AEF BT DNA F¥2 flow
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