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Territories of heterologous inputs onto Purkinje cell dendrites are segregated by
mGluR1-dependent parallel fiber synapse elimination

Ichikawa, Ryoichi
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In the Purkinje cells (PCs) of the cerebellum, a single “ winner” climbing fiber
(CF) monopolizes proximal dendrites, while hundreds of thousands of parallel fibers (PFs) innervate
distal dendrites, and both inputs innervate a narrow intermediate domain. Through reconstruction of
dendritic innervation by serial electron microcopy, we show that from postnatal day 9 to 15 in mice, both
territories vigorously expand because of an enlargement of the region of overlapping innervation. From
postnatal day 15 onwards, segregation of these input territories occurs by robust shortening of the
overlapping proximal region. Thus, innervation territories by heterologous inputs are refined during the
early postnatal period. Intriguingly, this phase transition is arrested in mutant mice lacking the type 1
metabotropic glutamate receptor (mGIuRl) or protein kinase Cg(PKCg), resulting in the persistence of an
abnormally expanded overlapping region.
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