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Analysis on the function of a new neuronal membrane specific-protein
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A novel neuronal membrane-specific protein, HPC-1, is present throughout the central and
peripheral nervous systems in various species of vertebrates and invertebrates. We have already
cloned and sequenced HPC-1. With electronmicroscopic studies, it was found that HPC-1 was
present on the plasma membrane of neuronal axons and terminals, most of which molecule was
extruded in the intracellular side. We also found that its deduced amino acid sequence was
homologous to Epimorphin which was an essential factor for epithelial morphogenesis. In order
to study the precise physiclogical function of HPC-1 in the nervous system, we investigated the
effect of the antisense oligonucleotide (AS) to HPC-1 mRNA in witro. It was well known that the
antisense oligonucleotides were taken up into cultured cells to suppress synthesis of the target
protein. Dissociated neurons from adult rat dorsal root ganglion were cultured with AS for this
purpose. As they regenerate new processes during cultures for 2 days, they tended to make more
branchings compared to those of control. These results suggested that sprouting phenomenon
occurred in vitro by the addition of AS. Then, we studied the effect of microinjection of the
antibody against HPC-1 into cultured neurons. When the antibody was injected into the cultured
chick ganglion cells of retina, many new branchings, sprouting, occurred on the axons within 20
minutes after microinjection as well as the case of AS experiments. These results demonstrated
that HPC-1 antigen which was present mainly on axons of neurons in adult animals might suppress
the sprouting of processes under the physiological condition and that if HPC-1 could be sup-
pressed, sprouting might begin. Accordingly, it is likely that HPC-1 antigen may be involved in
the neuronal plasticity.
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