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Regulatory mechanism of neural stem cells revealed by optical manipulation of
gene expressions
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We have succeeded in optimizing PA-Tet gene expression system. The gene
expression control activity of PA-Tet can be regulated by Dox and blue light. By using PA-Tet
system, we manipulated gene expression in neural stem cells and analyzed the molecular mechanism
underlying processes in activation from quiescent state and neuronal differentiation. In addition,
we showed neural stem cells in the adult mouse brain can also be controlled by light with the
developed PA-Tet gene expression system. From these achievements, we showed that the dynamic gene
expression changes in Ascll and Hesl are critically important for regulations of neural stem cells.
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