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Studies on the genetic network allowing the integrated regulation of brain
regionalization and neurogenesis in vertebrate embryos
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We sought to integratively understand the regulation of brain
regionalization and neurogenesis, which undergo in parallel in the neural tube of vertebrate
embryos, using zebrafish as a model. We first showed that the expression of the two brain
regionalization genes, pou2 and gbx2, is closely associated with the neural precursor regions, and
these two genes were indeed functionally implicated in the regulation of various neurogenesis genes.

Furthermore, we identified the genes whose expression in embryos had been altered by inhibiting
pou2 function by the microarray method, showing that pou2 regulates many neurogenesis-related genes.
Furthermore, the transcriptional regulation of pou2 and bHLH-O (her3 and her5) was examined in
cultured cells, revealing the interaction among neurogenesis genes. We also found that pou2 is
involved in neural differentiation in the caudal neural tube from tailbud stem cells.These findings
confirmed the integrated regulation of neural development.
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