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EXHBEOEES
[B  #5(Purpose))

Many Gram-negative symbionts and pathogens utilize a type III secretion system (T3SS) for their benefit
and/or pathogenesis. The T35S is a sophisticated secretion system for direct delivery of effectors into the host cell
cytosol. For the efficient translocation of effectors, T388 substrate secretion is generally divided into three phases,
which are regulated by specific components in a specific order. First, extracellular secretion of needle protein (the
early substrate) leads to the formation of tube-like structures. When the needle of a bacterium reaches an appropriate
length, molecular ruler proteins switch secretion to the second phase. Translocators are the middle substrates: they
localize at the tip of the T3SS needle and form a pore in the host plasma membrane to create a pathway for the
effectors. Bacteria promote to secrete the late substrates, effectors, after the organism contacts the host cells to
achieve the most efficient translocation. The switching of T35S secretion from the middle (translocators) to the late
substrates (effectors) is controlled by a “gatekeeper” protein.

V. parahaemolyticus is a causative agent of food poisoning worldwide. Most clinical isolates from patients
with diarrhea possess two sets of T38S gene, one set on each chromosome. A number of reports indicate that T3882,
which is encoded in an 80-kb pathogenicity island called Vp-PAI, is essential for enterotoxicity in animal infection
models. T3852 is considered to be a major virulence factor for enteropathogenicity of this bacterium. However, the
precise mechanism of action of T3SS2 remains unknown because there are many functionally uncharacterized genes
encoded in Vp-PAL In this study, we have characterized two hypothetical proteins in Vp-PAI as gatekeeper proteins
of T3852. In addition, we have identified a host factor that switches T3S5S2 secretion from the middle to late
substrates.

[(Fidd b U I (Methods/Results))

We show that the protein secretion switch of Vibrio parahaemolyticus T3882, which is a main contributor to
the enteropathogenicity of a food-poisoning bacterium, is regulated by two gatekeeper proteins, VgpA and VgpB.
In the absence of these gatekeepers, effector secretion was activated, but translocator secretion was abolished,
causing the loss of virulence. We found that K* concentrations, which are high inside the host cell but low ocutside,
are a key factor for VgpA- and VgpB-mediated secretion switching. Exposure of wild-type bacteria to K* ion
provoked both gatekeeper and effector secretions but reduced the level of secretion of translocators. The secretion
protein profile of wild-type bacteria cultured under K* conditions was similar to that of gatekeeper mutants,
Furthermore, depletion of K* ions in host cells diminished the efficiency of T3882 effector translocation and the
T3SS2-depend biological activities,

(#& I%(Conclusion))

VgpA and VgpB play a role as gatekeepers of T3852, which regulate the secretion in the free-living state by
promotion secretion of translocators and suppression of effector secretion. Furthermore, intracellular K*
concentration is a critical host factor for converting T3S82 substrate secretion from translocators to effectors
when infection of host cells. Also, this signal transduction facilitates the active translocation of T3882 effectors
into host cells,




