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How neural circuit is formed precisely during development is unclear especially in mammalian
brains. To understand the mechanism, we observed single neuron developing their dendritic
morphology by in vivo two-photon imaging of murine cerebellar Purkinje cells. We found that
immature Purkinje cells retract many immature dendrites before establish a single mature dendritic
tree.Interestingly, this dendritic retraction required neural activities. Furthermore, we found that
NMDAR and CaMK2 is required for this process, which is a an outstanding finding because it had
been unclear if NMDAR had any roles in Purkinje cells despite the fact that NMDAR and
CaMK2-dependent downstream signaling mechanisms play various important roles in other neuron
types. Our findings suggest that dendritic morphology is regulated in an activity-dependent
manner, and thus are highly intriguing in respect of mechanisms of circuit development as well as
roles of immature neural activities.
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How neural circuit is formed ﬁrecisely during development is unclear
especially in mammalian brains. To understand the mechanism, we observed single neuron developing
their dendritic morphology by in vivo two-photon imaging of murine cerebellar Purkinje cells. We
found that immature Purkinje cells retract many immature dendrites before establish a single mature
dendritic tree.Interestingly, this dendritic retraction required neural activities. Furthermore, we
found that NMDAR and CaMK2 is required for this process, which is a an outstanding finding because
it had been unclear if NMDAR had any roles in Purkinje cells despite the fact that NMDAR and
CaMK2-dependent downstream signaling mechanisms play various important roles in other neuron types.
Our findings suggest that dendritic morphology is regulated in an activity-dependent manner, and
thus are highly intriguing in respect of mechanisms of circuit development as well as roles of
immature neural activities.
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