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From the detailed tissue distribution analysis, it was revealed that the bHLH factor Hesl was persistently expressed
at a high level in the all central nervous system boundaries. These boundary cells partition the developing central
nervous system into compartments to coordinate neural development. These neuroepitherial cells have characteristics
different from compartment cells, such as forming neuron-free zones, proliferating more slowly, and acting as the
organizing centers. The applicant investigated the relation between Hesl expression and the boundary formation. First,
it was found that Hesl expression is persistent and high in boundaries while it is variable in compartments. Next, the
loss-of - function study was performed. In the absence of HesI and its related genes Hes3 and Hes5, ectopic proneural
bHLH gene expression and neurogenesis occur in the boundary regions, and the expression of the organizer factors is
lost or down-regulated. Conversely, the gain-of-function study revealed that the persistent Hesl expression in neural
progenitors blocks neurogenesis and reduces proliferation rates. These results indicate that the mode of Hesl expression
is different between the boundaries and the compartments and that persistent Hesl expression regulates boundary

formation by inhibiting cell proliferation and constitutively repressing proneural bHLH gene expression.
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