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718Z7H 2t(Family Cobitidae) OfF<e| AISEFo| Het AT
7. M= 0lF2/el mtDNA EMo| 23t SES A7

dMME-Uols-HEY-SFMI
(At gta o) zofst A& &)

g w429 A zul8 (Cobitis rotundicaudata) 2] ZH =7k +AA A
oo wtE FE3 oJHEZ sz 44AHARE A e E mitochondrial
DNA(mtDNA)9 RFLP £A4& AlA8dct. C. rotundicaudata mtDNA
g 10782 6-base cutting AgdFTLE AL ot 2 AHUYAL vm
BAg Azt 470 Ak £33 mtDNA2 AA genome Z7] & <F 165+05
Kbp foem FE5AAF(F)olA 74 24 Ay, AH) 3 g8k =}
$3 Akze FRe 09112 ol$ slztgbo} iz Ayace g
370 A=zt F=03758 Aol7} Atk =3 A7AZRE(p)ol UM =
&4 24 A o oA ARRe BF p=00052 wHf FAGA
AHY A2 e AdEdd A XNEA o p=0.0598 FFFe EF%‘!Z_
2ol F Vel o] o]F2 7t HEF o g Alg .
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9 DNA ¥4 < % 9 Ad9 44 54 ¢dstnz o
-} +A 3= o} 9 §-§ 3ot "4"%%«] mitochondrial
DNA(mtDNA)¥ %% = =77} 15.7-23.0 Kbp(Brown, 1983; Lansman et al,
1983; Kessler and Avise, 1985)o]m 24 FHEAE wgdds Ad H97 EA31A
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%ol AM2Y dAo| dojux v AL 21145’— Roezz FAA FAQA T A
T8 A0 alAsof, T+ mtDNA +4 4
w3 a5 3 glth(Raicu and Taisescu, 1972; Hartle
1984; Gyllensten et al, 1985; Lee et al, 1988).

A 7122 N offFe AAAA R o 20009 Fo) FF, Baso] 9o (Nelson,
1984), S-gvietel 2043 54 14F 9 ofFo] ZlAlH o] Jeh(Kim, 1980; Kim and
Lee, 1988; Jeon, 1983; Yang et al, 1989; Kim, 1992). L & 7] E—’*‘—7}]—'—01] —*—0}1_
B nFF9 A Zv)F(Cobitis rotundicaudata Wakiya et Mori, 1929) = &7, ¢
T @ Z3FA Lxdcdn Bise] gl ev(Uchida, 1939; Chyung, 1977), &3l
Qte] AAF wpgAlox HEIFe] Blxe] ¢low(Kim, 1979; Jeon, 1983) Park3}
Yang(1992)& & Fdei4 o 717]°"5’-°ﬂ o8 FAAEAAS FFRoE F4H
£ AR AR C rotundicaudataw HEY 7teAel Eohx 2 wp Qo

2 AT hire] n{fFoR %%4 7} s Aol AAF®(Park and Yang,
1992) C. rotundicaudata®l ARzt Asicre] @7 o Fsire] A vhga Yo

Horne, 1982; Lee et al,
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% 47 A9g 4o miDNA RFLP ¥4¢ AAste] 4319 F=% wanx
agieh.
ME W

2 odFo] A&d APAEE 4HAD 7TANE ARG mDNA 4o A3}
ottt (Table 1). MtDNA+ Bernatchez$} Dodson(1990) & = el uwhzb Aol 71 Al
A ) AzARog Hg RayEiiga, 7t 7}];]]‘;5 Z A 9] cko] Ho] FUAT} 7}]1.]]C
o] z=2& #3led F 15-20 grdxe %& F£3A. MIDNAE 6749 47 &
A F ¥ 107+x19 Agi4(Ava 1, Bgl 1, Cla 1, EcoRl, Xba 1, Bam HI, Hin
dll, Pst 1, Xho 1 and Pvu 1)& Zt7 A3 ¥, 0.8% 2 agarose gel& A 7] %% 3}
3 ethidium-bromide® <A 3le] AaLW AHFAL 2bal, HA3gct. Neidt
Li(1979) 9 #A1& o]&3te] 7 Ahe] mtDNA A H o] 5= “JrEP W mEE Awkzk
FEAATY v E(FFHE 23 o Fioll g3te] AHAL 24 A7 A& (p) & AE
3ol ot

Table 1. Collection localities, dates and number of specimens of Cobitis rotundicaudata.

Collection No. of
Locality .
date specimens
1. Kapyong : Kapyong-up, Kyonggi-do Jul. 10, 1992 11
2. Chinbu : Chinbu-myon, Kangwon-do Jul. 14, 1992 i4
3. Sanchong : Saengcho-myon, Kyongsangnam-do Sep. 13, 1992 9

4. Maup : Keundok-myon, Kangwon-do Aug. 26, 1992 i3
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Fig. 1. Fragment patterns produced by Pst I, Xba 1 and Puu Il digestion of mtDNA in 4 populations of C.

- rotundicaudata. Numbers represent the collection localities listed in Table 1.
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Table 2. Total fragment numbers of mtDNA of Cobitis rotundicaudata.

Restriction enzymes

Populations Pst1 Aval Bgll Xhol Clal Eco Rl Xbal BamHl Hindli  Pull Total
1. Kapyong 3 1 1 4 4 2 2 4 2 3 26
2. Chinbu 3 1 1 4 2 2 2 4 2 3 24
3. Sanchong 3 0 1 6 2 2 1 4 0 3 22
4. Maup 3 1 1 8 2 2 2 4 2 3 28

Table 3. The number of shared mtDNA fragments among the 4 populations of C. rotundicaudata.

Restriction enzymes

Populations Pst1 Aal Bgfl Xhol Clal Eco Rl Xbal BamHl Hindll Poull Total
1. KP-2.CB 3 1 1 4 2 2 2 4 2 3 24
1. KP-3.5C 2 0 1 2 0 1 0 2 0 0 8
1. KP-4. MU 3 1 1 4 2 2 2 4 2 3 24
2.CB-3.sC 2 0 1 2 0 1 0 2 0 0 8
2. CB-4.MU 3 1 1 4 2 2 2 4 2 3 24
3. 8C-4.MU 2 0 1 2 0 1 0 2 0 0 8

Abbreviations: 1. KP:Kapyong, 2. CB:Chinbu, 3. SC:Sanchong, 4. MU:Maup

ol TEAASLE B E Neidt Li(1979) 8 4ol o8 F52AF9 v &(F)H
A/NARE(p)E 2A4Y A= 44 AL HE FE o pi A7 F=0643

< T
p=00320]5l ot AR A 34 HL2e F=0911(p=0.005)2 ZA&AA 7}
A et ke, AR S B 3] ARERE F=0375, p=00592 dpAel of
Fol E7rzbol(Lee et al, 1989) & vrebllch(Fig. 2).
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Fig. 2. Genetic phenogram based on the analysis of mtDNA sequence divergence among the 4 populations of C.

rotundicaudata.
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Table 4. Estimates of mtDNA fragment homology (F value, above diagonal) and sequence divergence (p value,

below diagonal) among the 4 populations of C. rotundicaudata.

Populations 1 2 3 4
1. Kapyong - 0.960 0.375 0.889
2. Chinbu 0.002 - 0.391 0.885
3. Sanchong 0.059 0.056 - 0.360
4. Maup 0.007 0.007 0.061 -

Park® Yang(1992)¢] B 3ol = C. rotundicaudata AR A xte] 3473 o Fslat
AGES FeHor F93 Aols Beon, Ar|GF Yol I FHEL £42H
ol = Est-1, Est-2 ¥ Ipo & 37/ FARIM AEEFo A gdAE Zaglel E
AGEs FEHA, g AEde FF FA47 ZAAE S=070224 FIE FA
A o)zt Y ALeg nuse], £ AFAFAY dAHJEH oG AFHE2 AA

Agke] FESA o Fold BEYS vehdinh

aebd, & A7ARNS A AFAREE FFed ¥ 9 C rotundicaudata ¥7%
9 Esiot AREL SUFoz SAsY AN Yo, AL, mDNAY A
JHEE mol Fuo FEIL WFoE ARHY You oY FAA AAY
Q% AEAN FHHeloF & Aoz AWk
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Systematic Study on the Fishes of the
Family Cobitidae(Pisces, Cypriniformes)
7. A Study on Mitochondrial DNA Differentiation and Speciation in
Korean Cobitid Fish, Cobitis rotundicaudata

Jae Heup Kim, Mi Sook Min, Jong Bum Kim and Suh Yung Yang
(Department of Biology, Inha University, Inchon 402-751, Korea)

ABESTRACT

The analysis of mitochondrial DNA RFLP was performed to clarify the taxonomic
status along molecular differentiation among the populations of Cobitis
rotundicaudata. The mtDNA genome size was about 16.5+0.5 Kbp, and the site
variation was detected in all populations. The patterns of mtDNA restriction fragment
were homogeneous in all populations(F=0.911) except Sanchong population(Naktong-
river). The average F values between Sanchong population and others were rather
low(F=0.375). The value of nucleotide sequence divergence(p) between Sanchong
population and others showed interspecific level of difference(p=0.059). Hence it
is concluded that Sanchong population of Cobitis rotundicaudata should be treated

as a distinct species.



