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The purpose of this study was to investigate the evolutionary transitions
leading to the development of diverse higher centers using amniotes, ray-finned fishes,
cartilaginous fishes, and cyclostomes. It was previously believed that cyclostomes only possess an
undifferentiated cerebellum. However, in the brains of cyclostomes, genes involved in the
development of the cerebellum are expressed, and their location corresponds to where the cerebellum
is formed in other vertebrates. This suggests the possibility that the developmental mechanism of
the cerebellum was already established at the stage of the common ancestor of vertebrates.
Furthermore, we have confirmed significant differences in the trigeminal nerve, which controls the
jaw, between cyclostomes and cartilaginous fishes. Based on these findings, we have proposed a model

regarding the process that occurred during the divergence of gnathostomes (jawed vertebrates) and

cyclostomes.
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