2016 2020

Regulatory mechanism of developmental time by oscillator genes
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Neural stem cells (NSCs) sequentially produce deep-layer neurons,
superficial-layer neurons, and astrocytes by changing their differentiation competency. The exact
mechanism of how the timing of these transitions is controlled remained to be analyzed. Here we
found that Hesl and Hes5 expression oscillates with a 2-3-hour periodicity in NSCs and that
overexpression or inactivation of these genes accelerates or delays the transitions of NSC
competency, respectively. Furthermore, dampened oscillations lead to microcephaly. We also found
that stable oscillatory expression in NSCs and the segmentation clock depends on Notch signaling.
These results suggest that the Notch-Hes1/Hes5 oscillators act as clock genes that regulate neural
development.
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