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Analyses af mitochondrial and satellite DNAs on spined loaches of the 
genus Cobitis from Japan have revealed relationships among 
popuihtions of three diploid-tetraploid complexes 
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A b s t  r a c t . Restriction analysis of mitochondrial DNA (mtDNA) revealed considerable 
genetic diversification among local p~pulations of diploid-tetraploid complex~s of spined 
loaches in Japan. Branching o f  some lineages can be explained by Tertiary and Quaternary 
geological events. Kegardlcss of thcir morphology, all temploids had mtDNAs similar to some 
of the diploid biwas complex. Those ~su l f s ,  combined with the presene of srriota complex- 
specific tandem repeat, indicate that 311 rctrrrplnidr hilt nnc arc of hybrid origin 
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Introduction 

Many ichthyologists and herpetologists have concentrated on the evolutionary biology of 
polyploids. This study field is attractive, not only because of the particular mode of 
speciation, but also it provides insights into the evolution of higher vertebrates by gene 
duplication. Polyploidy occurs in some lower teleosrean groups including cobitids. 

Three Japanese Cobitis nominal species, C. raenia, C. striato and C. biwae, contain diploid- 
tmaploid complexes (73 e n o & O j i m a 1476). Hew we call these groups "yarnato", smufa and 
biwae complex respectively. The nominal taenia is clearly not conspecific with European 
populations and is n a r d  according to the Japanese common name, '"yabshimadojo". These 
complcxcs may provide good material to cxaminc the establishment of polyplaid populations. In 
spite of morphological similarity however, interrelationships between diploid and temploid in 
each nominal group are not simple. Several authors have reported morphological, ecological, 
physiological and chromosomal differentiation within each group, even at the diphid level 
( M i n a r n o r i  1951, 1956, U e n o  1981, A i z a w a  & H i b i y a  1982, S a i t o h  & 
A i z a w a 1987). Such variants have their specific geographic range and they constitute local 
races. It is then necessary to investigate from which Iml race each of the polyploid races 
originated. In addition, recent studit$ have revealed that several polyploid Ioaches are of hybrid 
origin(VasiIev & V a s i I e v a  1982,Kim & L e e  1990,Suzawa &Taniguchi 
1990,Borori 1992,Sezaki etal. 1994,Rfib & S l a v i k  19%). 

In this study we analyzed mitochondria1 (mt) and satelIite DNAs of the diploid-tetraplaid 
complexes from Japan to clarify interrelationships between diploid and tetraploid races. 

. Genealogy and homology of these elements have revealed both maternal and paternal 
lineages of some polyploid races. 
















