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Time-resolved structural analysis of tetanus toxin by Cryo-EM to elucidate the
mechanism of membrane penetration
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Tetanus toxin (TeNT) is a potent neurotoxin that selectively targets the
central nervous system, and elucidating its activation mechanism remains an important challenge.
This study focused on the structural changes during membrane translocation, particularly the
transition to a reduced state and the dissociation of disulfide bonds, and employed cryo-electron
microscopy (cryo-EM) for analysis. Although the membrane-associated structures were diverse, the
accumulation of sample preparation techniques and imaging conditions led to promising groundwork for

future high-resolution studies. In parallel, the development of a visualization system using
fluorescently labeled mutants and analysis of antibody-toxin complexes revealed part of the
mechanism by which TeNT activation is suppressed. These findings are expected to contribute not only
to the understanding of the CNS-specific activation mechanism of TeNT, but also to the development
of effective neutralizing antibodies.
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