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Genomic basis of evolution of the complex central nervous system and its
associated sensory organs of vertebrates
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Vertebrates have a dorsal tubular central nervous system (CNS), the anterior
part of which is a complex and highly organized brain. The tadpole larva of the ascidian, an
invertebrate chordate, also has a CNS derived from the dorsal neural tube, but it is far simpler
than the vertebrate CNS. The ascidian larva 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. In this study, by using
Ciona and medaka, we compared transcriptomes and developmental mechanisms of the brain and sensory
organs between ascidians and vertebrates. Our results suggests that duplication of genes encoding
transcription factors and acquisition of new miRNAs played crucial roles in evolution of the complex

brain and sensory organs of vertebrates.
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