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Karyotype of an Endangered Freshwater Fish, Microphysogobio koreensis (Pisces: Cyprinidae) from
Korea by Jong Sung Park, Hyeong Su Kim and Jong Young Park'* (Inland Aquaculture Research Center, National
Institute of Fisheries Science, Changwon 51688, Republic of Korea; 'Department of Biological Science and Institute for
Biodiversity Research, College of Natural Sciences, Chonbuk National University, Jeonju 54896, Republic of Korea)

ABSTRACT

The karyotype analysis of an endangered freshwater fish, Microphysogobio koreensis,

was performed to obtain basic data for phylogenetic information. To carry out our study, 4 specimens
were collected in Seomjingang River and Nakdongang River and its kidney was treated by flame-
drying method. The chromosome number of this species demonstrated 50 diploid chromosomes, with
two populations of M. koreensis not significantly different. The karyotype revealed 2n=26m +24sm,
consisting of 26 metacentric (m) and 24 submetacentric (sm) chromosomes with the total fundamental
arm number determined as FN=100. Total arm length and arm ratio of the chromosomes were 1.44~2.68
pm and 1.27~2.27, respectively. The karyotype of M. koreensis was first reported in this study.

Key words: Microphysogobio koreensis, chromosome, karyotype, endangered freshwater fish

U

ofF dMAl= AT 2 AEZRASTH SHoA T59 BA
£ st zske] WikdE gotsts o {85t FAA
TE 9 1/% EFoRE dHA Ut (Ojima et al., 1972;
Collares-Pereira et al., 1998; Gozukara and Cavas, 2004). % ¢
I o] 7o FAA o g A= A AAZLE oF 628F0]
Y= AL (Arai, 2011) FH A= 43F0 et HFo] E1
& H} Utk (Song and Park, 2005).

B ;AL Microphysogobio koreensis= %13} Cyprinidae®]|
&ots O ALRFT R AXAFE Y A5 shd e Algt
o2 Byl glon f&o] Wi 2pzat ma ] upgef
2 AA5k= Aoz & A Qlth(Kim and Park, 2002). & $2
1998¢ BFFo2 AT 200597} 20120 & AR
BF7] opY A8 IF22 AR A H2ole 2,54

%

12

*Corresponding author: Jong Young Park Tel: 82-63-270-3344,
Fax: 82-63-270-3362, E-mail: park7877 @jbnu.ac kr

A= QI M4)A) fe 2742 ol 20174 124 299 AR E
PS8 E W Balo] B WE A BT o) A
2907] o AR IFoR AR 2AHO| BE 0 QTh(ME,
1998, 2005, 2012, 2017). 3] FE 97| oFAEAE 2 Mz}
2RAE A Tz QdF AAS LR 971FENS
2 H7}Elo] RErjAo] A4S R FoTHNIBR,2011).

waalo] it AT BEsE AAE olF WEYIE
29 A1l oo 1 ¥ W 27| ABA(Kim er al, 2012), 4+
2 42X A3 U EA (Yoon et al., 2013; Park et al., 2017)
o] X3 Hglont sPo] jat A7 S8 i glek

mehq 2 A7 mYRAe] AESE B4 F Ag o
8 st 2AEH vLato] AEFHSE 7|2 ARE A

ERTET

DEjFALe] AP EL S 9Jste] 20114W 4€9HEH 201249 12

http://www.fishkorea.or.kr



. 215

72 9344

0x
oo

A =
T't—lrog

Table 1. Chromosome number of Microphysogobio koreensis from Korea

No. of chromosome number

. No. of No. of metaphase
Species .
Specimens counted 43 44 45 46 47 48 49 50 51 52
Microphysogobio koreensis 4 78 0 1 0 2 2 11 9 49 1 2

Table 2. Chromosome measurements and classification of Genus Microphysogobio in Korea

Species 2n Karyotypic formula* FN** References
Microphysogobio koreensis 50 26m +24sm 100 This study
18m+32sm 100 Lee et al., 1983
M. longidorsalis 50 18m +32smst - Ueno and Ojima, 1984
18m+ 16sm+ 18a 94 Im et al., 2004
M. yaluensis 50 18m + 32smst - Ueno and Ojima, 1984

*m: metacentric, smst: submeta-subtelocentirc, sm: submetacentric, a: acrocentric, **FN: fundamental number
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oA FEsta FPstch FFE F71 FNA AHE Axio
Vision version 4.8 ©]8-3}o] A3l o™ A2 (long arm)
T} @&t (short arm) S S 3HF T A FE A2 metacentric (m),
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Fig. 1. Metaphase (top) and karyotype (bottom) of the Microphysogo-
bio koreensis. m: metacentric; sm: submetacentric. Scale bar =5 um.

A3t HEY (n=4)2 26m+24sm2 2 metacentric GAA| 7} 13
%, submetacentric @A A7} 12402 FAE 2™, FN =100
o] th(Fig. 1, Table 2). GAA| 2] Zo]e} oF&hH] (arm ratio)=
Z}Z} 1.44~2.68 um, 1.17~2272 AZE A th(Table 3).
QGolt o7 FAA F= YRIH O E 2n=34~44672
ei7 9o0 (Dai, 2013) ZeFAL] GAH S 20=507)
Z A7 EH A B FALSG o7 27% (Jiang et al., 2012;
Huang et al., 2017) & GAA7} &R EutA} M. yaluensis,
i 7FARR] M. longidorsalis®t &Lt B FAGat A
FAgtH oz FAWATL e WENAL, ZAUXE Gobio,
FF84 Gobiobotia, Huigobio, Platysmacheilus, 23 52| 4
Pseudogobio, Romanogobio, -7 014 SaurogobioZ}(Tang et
al., 2011) ¥] a3t A3} GAH $= 2n=5072 2¢O}t EN
kol lofA HeF=ARS 94, 100, HET] A& 94~98, A R| &
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Table 3. Chromosome measurements and classification of Microphysogobio koreensis chromosomes

Chromosome pair No. Long arm (um) Short arm (um) Arm ratio Total arm length (um) Chromosome type
1 1.25%0.14 1.01+£0.26 1.27+0.18 2.26+0.40 Metacentric
2 1.23+£0.22 0.92+£0.17 1.34£0.06 2.15£0.39 Metacentric
3 1.10+£0.20 0.94+£0.15 1.17£0.14 2.04+0.34 Metacentric
4 1.11+£0.20 0.86+0.14 1.30+£0.03 1.97+£0.34 Metacentric
5 1.13+0.21 0.79+0.12 1.43+0.05 1.9240.33 Metacentric
6 1.08+0.22 0.80%0.11 1.36+0.10 1.88+0.32 Metacentric
7 1.09£0.23 0.75%0.11 146%£0.12 1.84+£0.33 Metacentric
8 1.04£0.25 0.76 £0.11 1.37£0.15 1.80+£0.36 Metacentric
9 1.00+0.14 0.75+£0.23 1.39+0.24 1.75+£0.37 Metacentric
10 1.01+£0.25 0.71£0.12 1424021 1.73+£0.35 Metacentric
11 0.94+0.26 0.73£0.12 1.27£0.14 1.68+0.37 Metacentric
12 0.90%£0.17 0.70£0.21 1.34+£0.22 1.60+0.37 Metacentric
13 0.80£0.16 0.64£0.09 1.26+0.11 1.441+0.25 Metacentric
14 1.83+£0.35 0.85+0.13 2.14+0.11 2.68+0.48 Submetacentric
15 1.65+0.41 0.80+0.14 206x0.16 2444055 Submetacentric
16 1.52+£0.38 0.68£0.15 2244031 220+0.51 Submetacentric
17 1.44+0.29 0.66£0.18 2271027 2.10£0.46 Submetacentric
18 1.35+£0.22 0.63£0.16 2.21+£0.26 1.98+0.37 Submetacentric
19 1.31+£0.21 0.63+0.18 2.14+0.44 1.94+£0.37 Submetacentric
20 1.25+£0.26 0.63+0.13 1.9940.09 1.88+0.40 Submetacentric
21 1.26+£0.26 0.59%£0.12 2.16£0.08 1.85+£0.38 Submetacentric
22 1.19£0.25 0.60£0.14 2.01%£0.11 1.79+£0.39 Submetacentric
23 1.13+£0.25 0.56+0.10 2.02+0.13 1.69+0.35 Submetacentric
24 1.10£0.24 0.56x0.14 1.99+£0.06 1.65+£0.37 Submetacentric
25 1.04+£0.27 0.49+0.10 2.11+0.22 1.53+0.36 Submetacentric

Based on the measurement of four karyotyped cells.

88,94~98, 1L < 88~90, 92, Huigobio 98, Platysmacheilus
88, I FEX|< 86, 90, 94, Romanogobio 88, 94, 98, F9-7J o]
& 02042 H71et o] FBEAL Aol Wt (Arai,
2011).

R EAE o] 79 AP} FNZE2 E7HA7E 18m+ 32smst,
v 7FAFE] = 18m+ 32sm (FN = 100), 18m+325mst, 18m+ 16sm
+18a(FN=94)2 &&A 1 R FALS] HEF-2 26m+ 24sm
(FN=100)2 1= 3t} (Table 2). 0]} 712’% AT} FN 7%
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