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The diffuse nervous system (DNS) is considered as the most primitive form of the
nervous system. Though the DNS is generally believed to be homogenous neuronal network, conspicuous nerve
bundles with concentration of neurons have been reported. These structures would be the phylogenetically
oldest centralization of the nervous system. In this study, we focused on a nerve bundle around the mouth
of Hydra, the nerve ring. We screened for genes that are expressed in the nerve ring of Hydra by
differential cDNA cloning followed by in situ hybridization. Among the candidate genes, we confirmed that
Hydra synapsin (HySyn) was expressed in the nerve ring. Interestingly, HySyn was detected in
subpopulations of neurons including the nerve ring in the Hydra DNS. At the ultrastructural level, HySyn
was detected with clusters of synaptic vesicles. Ectopic expression of HySyn-GFP in neurons which do not
express detectable level of HySyn affected their neurite morphology.
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