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BAZA 7| 2FM 4 o]FF Cobitis taenia complex® H7k $AA 2}
olel w& FH3 oALE YIux 6AFLE HA2Z mitochondrial
DNA(mtDNA) 9 RFLP ¥+4& AA3t4det. C. taenia complex mtDNA
£ 1009 6-base cutting ARALE AF g 1 FHYAL vz
A% A7 670 vk 3 mtDNA9 AA genome ZL7]+& & 17.0+£05
Kbp doem 25AHAF(F)ollA C. t. taenia 2 <3} C. t. striatast C.
t. lutheri 4 R3AE7e] Fgre #HF 026322 HAo|7l e, C ¢t
striata®} C. t. lutheri Abo]l+ F=05692 }1g4A velyct dG71x34
(p)oll lo C. t. taenia® C. t striata ¥ C. t. lutheri®} ¥ F p=0.082%
=3 E£7ae]E Bgo C ¢t striata®t C. t. lutheri AREL
p=003322 W% sbAd FA44E deEhidch MDNA 2443 C
taenia complex% C. t. taeniat A3 FH3}7l o] FojA WEFog C
t. striata®} C. t. lutheriv o} FFT9 L37} o] FAXNA &L o F
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A Ed e 85 A35E) mtDNAE 933 2 277} 157-23.0 Kbpel
= (Brown, 1983; Lansman et al, 1983 Kessler and Avise, 1985) 24 %24 &g
B3 AE F7E EAEA Wot AzRY Aol Yoy Yr EAE slxoz
FAA ZAAAZAY FeAoe] QA Fo], HZolt mDNA FAMW L o] L3 A
A3 AF7F o (Raicu and Taisescu, 1972 Hartley and Horne, 1982; Lee et
al, 1984: Gyllensten et al, 1985; Lee et al, 1988, 1989), %A% (Green, 1983;
Spolsky and Uzzel, 1984: Carr et al, 1987), =} (Bogart, 1980) 59 c}okst B &
TE Ao %‘*Jﬁl AP gl

da AEEAY FEENE Cobms taenia complexel &-3t= 7] &%)
taenia), EZN(C. t. striata), AEZN(C. t. luther) 5 H I T g A o
g} olF o g F5E ot (Kim, 1980), Kim# Jeong(1987)& C. t. taecnias &=
C. sinensis®] synonym2 2, Kim#} Lee(1988) = C. t. striata®} C. t. lutheris A &
Zpololl wE AAolFHAA FF, FANY FRFY AHo)E Beo] WFog ANEE
g BF ok 22y Yang 5(1993) 2 C. taenia complexo] @3 e, T a4 B4
o #HA A7y ?ﬂid(Lee et al, 1986), Ad3F(Kim and Yang, 1993) ¥ ¥
(Kim and Lee, 1984) %] vwlmEA A3 C ¢ taeniav WE o2, C t striata®} C.
t. lutheriz= o} o2 —Er-ﬁ-";;“l Efdoteta 2wk wh gleh

2 AT A e C. taenia complexoll 4-3l+ C. t. taenia, C. t. striata ¥ C. t.
lutheris-¢] 67 Agh¢ H4o2 mtDNA RFLP $4& AA st o]Se H7sha
AAE slstanzt sk

(C.

o

.ly..r.?'_,_a.r*

rl

e
ru _1|m ON

ME 9 HY

2 7ol Be AYAEE 644D & 82422 A 5He] mDNA LA o] AL
3}93 o (Table 1).

Table 1. Collection localities, dates and number of specimens of the Cobitis taenia complex.

Locality Collection No. of
date specimens

Cobitis taenia

1. Sangju : Kyungsangbuk-do, Sangjoo-gun, Konggum-myon May 8, 1993 12

2. Sanchong : Kyungsangnam-do, Sanchong-gun, Sindeung-myon May 7, 1993 15
C. t. lutheri

3. Yongam : Jollanam-do, Yongam-gun, Yongam-myun May 5, 1993 13

4. Miho : Chungchongbuk-do, Chongwon-gun, Ochang-myon Sep. 15, 1992 14
C. t. striata

5. Kwangyang : Jollanam-do, Kwangyang-gun, Kwangyang-up Jun. 26, 1992 14

6. Sachon : Kyungsangnam-do, Sachon-gun, Sachon-up May 6, 1993 14
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MtDNA = Bernatchez¢} Dodson(1990) 2] =ell wte} Ao 7k A4 o Ao
2 Ry RFYFE§sia, 4 AAE 229 ool Ao FIAG AAE + 3
dle] F 15-20 gr A5 k& &3¢t MtDNAY 679 G245 A
= 10719 A &Ea(Ava l, Bgll, Cla ], Eco RI, Xba I, Bam HI, Hin dIll, Pst
Bcl 1l and Pvu I)E zZ+2 A el3 & 0.8%% agarose gel® #7193 538 ethidium-

bromide & HA3lo] AT LE Aoka g slql %*“Wv} Nei¢} Li(1979)2 &
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C. taenia complex 671 A9 mtDNAE AJELE AHgldle] dojx AR A2
7} A ELE AHFEE 0408 thokdl g (Fig. 1, Table 2), A AdFiLoME F
507719 Aol EAEow 2 AckHg: C t taenia 227, C. t. lutheri= 277,
a2l3 C. t striatate 2409 AHE B+ Aoz vepytl MtDNASZ] i7]L ok
17.0+05 Kbpa A Agas

M123 4856 121345 5m

Fig. 1. Fragment patterns produced by Cla [ and Ava I digestion of mtDNA of the Cobitis taenia complex.
Numbers (1 through 6) refer to the populations listed in Table 1.
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Table 2. Estimated number of mtDNA fragments of the Cobitis taenia complex.

Restriction enzymes

Species Population N
Bam Ava Pst Eco Pvu Xba Hin Bcl Cla Bgl

HI I I Rl 1 I dill I I [ Total
C. taenia 1. Sangju 12 0 3 3 2 2 2 3 3 3 1 22
2. Sanchong 15 0 3 3 2 2 2 3 3 3 1 22
C. t. lutheri 3. Yongam 13 0 4 2 3 2 3 4 4 4 1 27
' 4. Miho 14 0 4 2 3 2 3 4 4 4 1 27
C. t. striata 5. Kwangyang 14 1 3 2 3 2 4 4 2 3 0 24
6. Sachon 14 1 3 2 3 2 4 4 2 3 0 24

Table 3. Shared number of mtDNA fragments among the populations of Cobitis taenia complex.

Restriction enzymes

Population
Bam Ava Pst Eco Pvu Xba Hin Bel Cla Bgl
HI I I R 1 I dil | I 1 Total
1-2 0 3 3 2 2 2 3 3 3 1 22
1-3 o 2 o0 0o 0 1 1 1 1 1 7
14 0 2 0O 0 o0 1 1 0 1 1 6
1-5 0 2 0o 0 o0 1 1 1 1 0 6
1-6 0 2 6 0 O 1 1 1 1 0 6
2-3 0 2 0o 0 0 1 1 1 1 1 7
2-4 0 2 6 0 O 1 1 0 1 1 6
2-5 0 2 o o0 o 1 1 1 1 0 6
2-6 0 2 0O 0 o0 1 1 1 1 0 6
34 0 4 2 3 2 3 4 3 4 1 26
3-5 0 2 2 2 0 2 4 1 2 0 15
3-6 0 2 2 2 0 2 4 1 2 0 15
4-5 0 2 2 2 0 2 4 0 2 0 14
4-6 0 2 2 2 0 2 4 0 2 0 14
5-6 0 3 2 3 2 4 4 2 3 0 24

o]E FEAAFE EZ Neidt Li(1979) ) FAol o8l FEAA v &(Fzh) 3

3t =0.261, p=0.082, C. ¢t
taenia-C. t. lutheri= F=0265 p=0.081%2 C ¢t taeniatx B} £E53 wlzAd =#o|7}
sestqdevd, C t striata-C. t. lutheriv F=0569, p=0.0332.2 a3 A7 7174
t}(Table 4).
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Table 4. Estimates of mtDNA fragment homology (F value, above diagonal) and sequence divergence {p value,

below diagonal) of the Cobitis taenia complex.

Population
1 2 3 4 5 6

Cobitis taenia

1. Sangju - 1.000 0.286 0.245 0.261 0.261

2. Sanchong 0.000 - 0.286 0.245 0.261 0.261
C. t. lutheri

3. Yongam 0.076 0.076 - 0.963 0.588 0.588

4. Miho 0.086 0.086 0.002 - 0.549 0.549
C. t. striata

5. Kwangyang 0.082 0.082 0.031 0.035 - 1.000

6. Sachon 0.082 0.082 0.031 . 0.035 0.000 -

a #

C. taenia complexol ©i& mtDNA RFLP A A3 C t taenia®} C. t. striata %
C. t. lutheri®l 971X 8&(p)L C. ¢t taenia-C. t. striataz} 0.082, C. t. taenia-C. t.
lutheriz} 0.081, 83 C. t. striata-C. t. lutheriz} 0.03322 velytch 7] X 3§ o]
100mrd wioh oF 1%7F AR ctE A S5 AT 79 (Brown, 1985: Wilson et al,
1985) C. t. taenia¥x B ZE3 <F 400uhd Ao, C. t striata®} C. t. lutheriv °F 160
shd Aol H3tE Aoz AbEdch

W mtDNAQ Amckaol] glo] AgaEhel A3 FH Atk o Al Hele
Qul" ol @Alo g(Lee and Park, 1991, 1992) 71 && AN <49 C. koreensis 9 C.
rotundicaudata Eo) A% 22 wo|y} WA (Yang and Kim, 1995; Kim et al,
1997). 8]y} C. taenia complex®} A+ 4719 2F o] vldte] WolHE7} wig 2
placd

A7 A Bgo] o3 F7 wimelA N EFAN ofFo vl Fl4(genus Misgurnus)

1A BEL nFge A$ p=0.021, vlFA = p=0.0022 <

= p=01048 =Aoj7} A eH(Lee et al, 1994). =%
122N Ee AEA(C koreensis) e 7% FU AL p=0.012(Yang and Kim,
1995) 8 gkm, €} o]&E<Ql Clupea harengust p=0.029(Kornfield and Bogdanowitz,
1987), E3A9 2=l Limulus polyphemusdl % p=002028 FW A 27|

AZdgL YA o g p=0030csty Jebdeh 2 F2 AU FEAA Y
o wledRE F7 p=0.104(Lee et al, 1994), FAFY FAvg EFFA=E
p=0073(Lee and Park, 1992) &2 ZFFol we} oh& ezt gloevt F3lede FE
p=0070 o]42] A7 ANEEEL Bolxm glof, B ATl et C. taeniast E 2%
o] x| 8 8(0.081-0.082) 2 o] &9 F-Fed A AAG FEIE o] FolA HF
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A& AAgeh 2y C ot ostratast C. t. lutheriZte) A7 238 (p=0033)L Aot
Z AEE 3% +FH AY FAA dEhdn gle] o8& ofA F R} o] &)
AR FREE A EF o] T Aolo] AARF] MrlE Hog Bol ofF &£
o F3rt S e o (Kim and Yang, 1993). A71¢l As: Yang

o
HE o] &3 FTHELEAY APATFdE C t taenias
striata 3 C. t. lutheri®} FAA TdAlo] glo] S=06454 QubAq] o] &9
ZAXE et = Wb, Cotostriatash C. ot lutheriZboll = S=0824 52 A A
AAZ o} EFFY ZAAE YellgEe wrno B Y=g

2 ArAA} AYATFABES Tt Bl C taenia complexol 43 ZE 9
7% Yang§(1993) o] Bmdl whe} o] C taeniaty ¥ H WEO 8 C t striata 9
C. t lutheriz o}F o g ¥Fdo] gludeits Agsc)
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Systematic Study on the Fishes of the Family Cobitidae
(Pisces, Cypriniformes)
8. Mitochondrial DNA Differentiation and Taxonomic Status
of the Cobitis taenia Complex

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

ABSTRACT

The nucleotide sequence variations of mitochondrial DNA were investigated to
estimate the genetic differentiation and to clarify the taxonomic status among the
populations of Cobitis taenia complex using 10 restriction endonucleases. The
estimation of mtDNA size was approximately 17.0+0.5 Kbp. No size variation of
mtDNA was detected among the populations of C. taenia complex except Miho
population of C. t. lutheri. The degree of mtDNA sequence divergence between C. t.
taenia and two other taxa showed interspecific level of difference(p=0.082).

On the other hand, the genetic similarity between C. t. lutheri and C. t. striata
was p=0.033 and this value suggests the subspecific level of differenciation. It is,
therefore, concluded that C. t. taenia should be classified as a good species and C. t.

lutheri and C. t. striata as subspecies.



