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Seasonal migration is a behavior shared across a wide variety of vertebrate and invertebrate taxa. Since
even closely related species often exhibit different migration patterns, the seasonal migration has
been thought to facilitate or sometimes retard speciation and diversification. However, compared to
the theoretical and ecological studies, the genetic basis underlying variations of migratory |ife-cycle
is largely unknown. To address this question, we used the threespine sticklebacks Gasterosteus
aculeatus, and the closely related species G nipponicus as a model system. The ancestral forms of G
aculeatus are considered anadromous, whereas freshwater-resident forms have evolved independent!|y from
the anadromous forms in multiple |ineages. Partial anadromous migration (i.e., part of population
migrates, while the other part does not) is also found in G acu/eatus. 1n contrast, all of the population
of G nipponicus are considered anadromous. Our genome-wide association study (GWAS)by using a natural
hybrid population between G nipponicus and the partial anadromous form of G acu/eatus revealed eight
loci that associate with the migration pattern. Whole genome resequencing of multiple anadromous,
partial anadromous and freshwater—resident populations demonstrated that non-migrant alleles on two
of the loci were dominant or fixed in the freshwater—-resident populations. By using further RNAseq for
the hybrid population during premigration and migration periods, we found several candidate genes in
this locus, which involve with growth and reproduction in pituitary and may contribute to the variation
in migration pattern.




