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Genomic basis of evolution of the head of vertebrates
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Vertebrates have the highly develoEed head containing a complex and higth
organized brain and sensory organs. The tadpole larva of the ascidian, an invertebrate chordate, has
a brain with sensory and motor control systems that shares many features with the vertebrate brain,
including the retinal/hypothalamic territory, a locomotor central pattern generator, neural crests,
and cranial placodes. We elucidated the processes and mechanisms in ascidians from fertilization to
cell differentiation of major components of the nervous system such as dopaminergic, sensory, and
motor neurons at the single cell level, and clarified the similarities and differences between
ascidians and vertebrates. Furthermore, we discovered the activity of glial cells associated with
larval movement, the mechanism that forms the early motor rhythm, and the universality of the
developmental mechanism of the midline tissues, which play an important role in brain formation, and
its evolutionary origin.
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