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Functional analysis of Type IX secretion system using nano scale biomolecule
imaging approac
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The type IX secretion system (T9SS) is unique to phylum Bacteroidetes
bacteria and involved in the secretion of pathogenic proteins and gliding motility. To understand
these mechanisms of T9SS, we tried to identify the structure of T9SS complex.

In this study, we visualized the ring-like pore structure of T9SS located in the outer membrane in
the oral pathogen Porphyromonas gingivalis. In addition, we established a novel rapid freezing
method using silica beads. Furthermore, we clarified the existence of helical gliding machinery
located inside the outer membrane of the soil bacterium Flavobacterium johnsoniae using various

imaging techniques including cryo-electron microscopy. Based on the gliding machinery results a new
gliding mechanism was proposed.
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