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Molecular mechanisms of fish spawning migration: testing the olfactory
imprinting hypothesis

Okuda, Noboru

4,900,000

We demonstrated that Carassius buergeri grandoculis, which is a migratory
crucian carp endemic to Lake Biwa, can perform spawning migration to the natal rice paddy. We
conducted laboratory experiments to test if olfactory memory functions as mechanisms for its homing
behavior, using experimental fishes which were reared in a rice paddy for 3 weeks and then grown
into adults in the outdoor pond with lake water for 3 years to simulate its migratory life. The fish

preferred to odors of natal rice paddy, conspecifics and compatriots, and their preferences were
affected by the order of odor exposure, supporting the hierarchical navigation hypothesis. RNAseq
revealed that many genes, e.g., those encoding olfactory receptors and related to the development of
olfactory neurons, olfactory Iearnin?, and Kin imprinting and recognition, were upregulated in
olfactory nerve system and telencephalon of juveniles and spawning adults in the migratory species
compared to non-migratory sister species.
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