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Neurogenesis regulated through three-dimensional cellular movement and cell-cell
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Belonging to the "Cross-talk between moving cells and microenvironment as a basis
of emerging order in multicellular system", this research project studied how movements of neural
progenitor cells are coordinated to establish the safe and efficient "neurogenesis” (i.e. production of
neurons to build a brain structure) without suffering from a "traffic jam" of cells in a narrow
tissue-developing space. Using new techniques such as live imaging of all cells, quantitative analysis on
trajectories of moving cells, and mechanical experiments, we found that cells are cleverly moving in a
manner similar to "staggered commuting™ (i.e. one cell goes first then the other follows). If this "crowd
control"” method does not work during development, brain structure cannot form normally (Nature
Neuroscience, 2013). We further demonstrated brain cells® migration strategy is different between mice
and ferret, suggesting that control of cellular movements may underlie brain evolution.
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