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Studies on communication between neuroaxons via oligodendrocytes.
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Oligodendrocytes (OLs) have recently been shown to modulate conduction
velocity in an axonal activity-dependent manner even after myelination is completed. The axonal
activity also promotes the proliferation and differentiation of OL precursor cells, and these are
required for motor skill learning. Taken together, these findings suggest that neuronal activity and

subsequent myelin remodeling are required for executing higher brain function. We thus examined
whether and/or how OLs play roles in higher brain functions, using following experimental systems.
(1) A method for simultaneously labeling both axons from different brain regions and the myelinating
OL, (2) Mouse lines with channelrhodopsin-2 expression in OL, (3) NF155 conditional knockout mice,
whose paranodes are disrupted after their initial formation.
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