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Development of a novel method for live cell imaging of intracellular and
extracellular structures in brain tissue

Nozumi, Motohiro
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Super-resolution shadow imaging (SUSHI) enables the acquisition of shadow
images of brain tissue, including synapses, through fluorescent labeling of the extracellular space.
In this study, we applied the principles of SUSHI to visualize intracellular structures, aiming to
simultaneously image both intracellular and extracellular structures in living brain tissue. By
employing this approach, the shadow imaging of growth cones, which are axonal tips, revealed a novel
relationship between mitochondrial morphology and the actin cytoskeleton during nerve growth
processes. To achieve this, a red fluorescent protein was introduced into fetal mouse brains through
in utero electroporation. Through this method, we successfully captured intracellular structures of
the neuron in the shadow images generated from red fluorescence signals. We also observed a growth
cone extending its filopodium towards a neighboring cell, followed by cell-cell contact using our

imaging technique.
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Visualization of various organelle dynamics by super-resolution shadow imaging of intracellular space
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Three-dimensionally extending filopodia of neuronal growth cones, are associated with the localization of an axon guidance
receptor
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