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Advanced technology development for analyzing molecular dynamics and structure in
synapse formation
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Elucidation of synapse formation process is essential for understanding synaptic
dysfunction in neurodevelopmental disorders. Atmospheric scanning electron microscope (ASEM) is an
electron microscoge which was developed recently to directly observe subcellular structures and
organelles through a silicon nitride (SiN) film under atmospheric pressure. In this study, we cultured
neurons on poly-L-lysine and laminin coated ASEM dish with the SiN film. Presynaptic differentiation was
induced by extracellular domain of synapse organizer-coated magnetic beads and analyzed by fluoresence
microscope and ASEM. Fluorescence signals for presynaptic proteins were accumulated on the beads
particularly concentrated at the site of contact with axon. Subsequent ASEM analysis revealed that
presynaptic protein, presumably of an indistinguishable neurite branch, surrounded each beads. Thus, ASEM
is a potentially useful tool for analysis of molecular localization and fine structure of synapse.
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