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The molecular mechanisms of neuronal net work formation
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We have investigated the expressional changes and molecular constructions of cytoskeletal
proteins, and the regulation mechanisms among these proteins regarding the synaptic formation.
Further, we have also analysed the involvement of cytoskeletal ptoteins in the synaptic formation
with the molecular biological methods. The resuits we have obtained are as follows.

1, We clarified the localization of calspectin, pp 60°"* and Ca®* -insensitive a-actinin within
the adhesive region (or the body) of the neuronal growth cone. By contrast, both Ca**-sensitive
a-actinin and F-actin were localized in the filopodia of the growth cone.

2. We demonstrated that the interaction between calspectin {spectrin), protein 4.1, and actin
is regulated by Ca®*/calmodulin.

3. We determined the primary structure of low Mr{l-) caldesmon derived from chicken brain
by cDNA cloning, and also examined the structural and functional relationship of this protein. As
a result, we found the minimum essential domain of caldesmon resides in the 50 amino acid
sequence located in the COOH-terminal portion. We also determined the primary structures of
high Mr (h-) caldesmon derived from chicken smooth muscle and /-caldesmon from human
cultured cell (He La). Furthermore, we examined the genomic structure of human caldesmon; the
caldesmon gene is mapped to a single locus, 7g33-q34 and caldesmon isoforms are generated by
alternative splicing.

4, The expressed amounts of both calspectin and e-actinin were increased in rat brains
during the period of synaptic formation. Both proteins were localized in the Triton X-100
insoluble part of the P2 fraction enriched synapses.

5. We found that synapsin I could be a main element of short linkages between actm
filaments and synaptic vesicles, and between microtubles and synaptic vesicles using the quick
freeze and deep etching method and immuno-electromicroscopy. From these results, we hypoth-
esize that synapsin I causes the storage of synaptic vesicles by linkage between synaptic vesicles



and pre-synaptic actin net work.

6. Using the quick freeze and deep etching method, we identified that calpactin I connected
the chromaffin granules to plasma membranes of adrenal medulla cells during exocytosis.
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