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#m 3 M H Evolution of fishes inhabiting marine lakes in Palau Islands |

Although evidence for the evolution of terrestrial species on islands continues to
rapidly accumulate, little is known about the evolution of marine species in
geographically isolated environments such as islands as ocean currents often
facilitate gene flow among populations. In this study, we focused on marine lakes of
the Palau Islands, which are considered to be true analogues of terrestrial islands for
marine species. To examine evolutionary processes in marine lakes, we conducted
population genetic analyses on marine lake and lagoon populations of the orbiculate
cardinalfish, Sphaeramia orbicularis, and the striped silverside, Atherinomorus
endrachtensis, using three molecular markers: mitochondrial DNA (mtDNA),
microsatellites, MHC (major histocompatibility complex) class IT B gene. The
analyses based on mtDNA markers revealed that the amount of genetic diversity of
marine lake populations is much lower than that of lagoon populations and high
levels of genetic differentiation occur among marine lake and lagoon populations in
both species. Microsatellite markers that can be universally used for the number of
species in acanthopterygian fishes were developed by a new approach. The new
developed markers showed the beneficial effects on not only population genetics but
also phylogeney and the study of evolution of microsatellite. These markers clearly
showed that the marine lake populations have different genetic structures from
lagoon populations and there are sub-populations in lagoon. The analyses based on |
MHC class II B gene demonstrated that this gene was historically under the positive |
selection and marine lake populations have maintained during 5,000 to 10,000 years
despite the loss of the genetic diversity. This result suggested that marine lake
populations have been subjected to severe bottleneck effect and can not be restored
its genetic diversity until today. The present study has shown that marine lake
populations have been completely isolated and have differentiated from lagoon
populations, and each marine lake population is experiencing different evolutionary
processes. These findings clearly demonstrate that marine lakes provide excellent

fields for the evolutionary study of marine species.




