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Mechanisms regulating spatial patterning of dendrites by environmental sensing
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Cerebellar Purkinje cells construct their characteristic dendrites during

development. Their dendritic filopodia sense the environmental cues and modify their growth dynamics
to attain their appropriate shapes. We attempted to clarify the mechanisms controlling the dynamics
from two points of view. (1) The dendrites recognize the contact between dendritic arbors and
eliminate the arbor to avoid excess crossing. We found that actin-regulator Mtssl regulates the
filopodial length and modify the frequency of contact between dendritic branches. We further
demonstrated the mechanisms of how Mtssl control the actin polymerization to modify filopodial
length. (2) The dendrites recognize the parallel fiber to control their dendrite growth
orientation. The dendrites grow perpendicular to parallel fibers. We performed time-lapse imaging of
dendrite growth during perpendicular growth to understand the mechanisms and attempted to identify
the molecule to be involved in the recognition.
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