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'I‘_he inositol 1,4,5-irisphosphate (InsPy) receptor directs the InsPy-induced Ca®* release (IICR)
from intracellular stores such as the endoplasmic reticulum (ER) in a wide variety of cell types.
The InsP; receptor, a homotetramer, exhibits an InsPg-induced Ca®* channel activity.

To investigate the structure—function relationships of the InsP; receptor, we analyzed the
c¢DNA-derived mutant receptors expressed in eukaryotic or prokaryotic cells.

We have been interested in Asn-2475 and Asn-2503 in terms of N-glycosylation. Con-
canavalin A column chromatography with the receptors which have site-directed mutagenesis
revealed that both the Asn-2475 and Asn-2503 are glycosylated. The assignment of the two Asn
residues in the ER lumen led us to conclude that the receptor {raverses the membrane six times.
Based on the transmembrane topology (six membrane-spanning) and subunit organization (tet-
ramer formation), we suggest that the InsP; receptor belongs to the superfamily that includes the
voltage- and second messenger-gated ion channels on the plasma membrane.

IICR is modified by various factors including cAMP-dependent phosphorylation, ATP, Ca®**
ion, and calmodulin. Interaction with Ca**/calmodulin is interesting in the light of intracelluar
Ca®* dynamics such as Ca?* oscillation or Ca®* wave. The InsP; receptor was demonstrated to
bind to calmodulin in the presence of Ca** ion. Furthermore, we localized the region required for
calmodulin binding to amino acid residues 1565-1582. This region is close to S1589 which is
phosphorylated by protein kinase A. It is suggested that calmodulin regulates the gating mecha-
nisms of the InsP; receptor Ca®* channel.

+ is quite interesting to know the physiological significances of the IICR. What is the
difference between the Ca®* ion released from intracelluar pools and that from the outside of the
cell ?

A related question is why are the InsP; receptors so concentrated in the cerebellar Purkinje
cells? To study the InsP,/Ca®’ signalling in the mouse brain, we analyzed by im-
munohistochemistry the expression patterns of metabotropic and ionotropic glutamate receptors
(mGIuR, and GluR,). In the adult cerebellum, mGluR, is highly expressed in Purkinje cells and
GluR; in Bergmann glial celis.

We have cloned the InsPy receptor cDNA of Drosophila melanogaster, and elucidated the
functional domains for InsP; binding and for channel formation. From studies on the regional
distribution of InsP, receptor mRNA expression and IngP, binding activity, we found that the
receptor is expressed predominantly in legs and antenae, suggesting the importance of the PI
signal system for sensory transduction and muscle contraction in insects.

We performed immunchistochemical experiments by using several non-neuronal celis with a
monoclonal antibody (4C11) thal was generated against the cerebetlar InsP; receptor protein.
4C11 labeled the caveola structures on the plasma membrance of the endothelium, smooth muscle
cell and keratinocyte. The 4C11 reactive protein, with an A4, of 240,000 by SDS-PAGE, was
biotinylated with a membrane-impermeable reagent in intact cultured endothelial cells, which
confirms the presence of the protein on the plasma membrane. We are assuming that a protein
structurally homologous to InsP; receptor is present on caveola structure of the plasma membrane
and might be involved in the Ca®* flux.
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Fig. 2. Specific binding of [*H]InsP, to membrane preparations from various stages and tissues of the
wild type Drosophila and from heads of mutant eva/eyva.
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