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Gram-negative bacteria secrete toxin proteins using molecular machines termed secretion systems.
Proteins belonging in the Type-V secretion system are composed of a N-terminus passenger domain, the
“toxin domain”, and a C—terminus beta-barrel domain. The type-V secretion system secretes the passenger
domain through a multi—step process. First, the beta-barrel domain is assembled into the outer membrane
by the BAM complex. Second, the passenger domain traverses the outer membrane via the interior of the
beta-barrel domain and is then secreted. Understanding the molecular mechanism of each step of the type-V
secretion systems is necessary to design a drug targeting type-V secretion systems.

We optimized conditions to employ EspP, the type-V secretion system of EHEC, as a substrate protein
for our in vitro assembly assay. The BAM complex is composed of two essential subunits, BamA and BamD
and accessory proteins, BamB, G, E. Our in vitro assembly assay revealed that the accessory proteins
of the BAM complex are not necessary for EspP assembly. We identified four different inhibitor peptides
of EspP assembly from our systematically designed peptide library. A sequence comparison between
inhibitor peptides and EspP implies that EspP has several signals recognized by the BAM complex.

Beta-barrel membrane proteins exist not only bacterial outer membrane but the mitochondrial outer
membrane. At the mitochondria, beta-barrel membrane proteins are assembled by the TOM complex, small
Tim proteins, and SAM complex. We reported the structure of the yeast TOM complex at 3.8A resolution
with Toshi Endo’ s lab. Our crosslinking study revealed that the TOM complex interacts with small Tim
proteins directly, enabling the transfer of the substrate protein efficiently




