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To analyse the development of the nervous system, cerebellum offers an unique model.

Cerebellum consists of only 5 types of neurons and cerebellar circuity is well understood
down to the synaptic level. In addition, there are many neuropathological mutants which have
abnormality in the cerebellum. Nervous or ped lacks Purkinje cells, weaver lacks granule cells.
stagerer contains all types of neurons, however the dendritic arborization of the Purkinje cell is
poor and no spines are formed, resulting the absence of syanptic contact between granule cell and
Purkinje cell.

High molecular weight protein, Py protein is enriched in the isolated Purkinje ceils. It is
dramatically decreased in the Purkinje cell-deficient rervous and ped, and also almost missing in
staggerer even though Purkinje cell exists.

It is therefore presumed that Pu, plays an important role in Purkinje cell, especially on
dendritic arborization or spine formation. We have characterized the properties of the protein. It
is a glycoprotein and is found to be an ubiquitous protein existing in the cerebrum and also other
tissues. In the cerebellum the protein increased dramatically from postnatal day 2 to day 21. This
enhancement of the expression coincided with the growth of the dendritic arborization of
Purkinje cell. Purkinje cells of staggerer proved to be incapable of enhanced P,q expression but
stay at the basal level. Immuno-electron microscopic study using monoclonal antibodies revealed
that Py is present at the endoplasmic reticulum, cytoplasmic membrane and the postsynaptic



densities of Purkinje cells. Immunohistochemical analysis on the culiured Purkinje cell revealed
that P,y is located also on the surface of Purkinje cell. It is highly phosphorylated and the
phosphorylation is enhanced by cAMP but not by ¢GMP, and is also phosphorylated by cal-
modulin dependent protein kinase (kinase II), suggesting a role in signal transduction in a Pur-
kinje cell. Pulse labelling study revealed that it is a metabolically actibe protein.

Recently, we have screened cDNA library constructed from mouse cerebellum, and cloned
cDNA. of Py I site hybridization study revealed that transcript is enriched in the Purkinje cell
soma but the transcript is detected not only in the cerebellum but also in other tissues.

We have found quite recently that Py, protein is identical to inositol tris phosphates (Ins P3)

receptor.
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