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The aim of this study was to clarify the mechanisms regulating three dimensional
patterns of dendrites by using cerebellar Purkinje cells as a model. Main achievements of the study are
as follows: 1) We clarified the regulatory mechanisms of contact-dependent repulsion of Purkinje cells,
which is important for the non-overlapping pattern of dendrites. 2) We proved that local ATP production
by dendritic mitochondria and creatine shuttling are required for the stable dendrite growth. 3) By using
artificial nanofibers as scaffolds, we reconstructed parallel-aligned granule cell axons and demonstrated
that Purkinje cell dendrites tend to grow perpendicular to axons, which ensures flat dendrite formation
in vivo. Further we identified the molecules which are crucial for the perpendicular contact between
dendrites and axons.
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