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Development of practical and effective immersion nanovaccines against bacterial
fish diseases using novel nanomaterials

Mitome, Noriyo
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Edwardsiella tarda

The pathogenic marine bacterium, Edwardsiella tarda, causes the fatal
disease, edwardsiellosis, in fish. Owing to the unavailability of a commercial vaccine to prevent
infection or the spread of the disease in fish stock, fish farms suffer huge losses during
edwardsiellosis outbreaks. Nanovaccines require specific antigens, such as the bacterial outer
membrane proteins (OMPs) carried around and inside nanoparticles, to act as vaccines. We developed a

rapid and inexpensive method for the isolation and purification of OMPs from marine bacteria and
demonstrated the antigenicity of the purified OMPs using Koi carp. The purified OMPs were then
incorporated into the nanoparticles to generate a nanovaccine. Nanovaccinated Koi carp produced
antibodies a%ainst the OMPs of E. tarda. We propose that the nanovaccines techniques are simple to
apply and effective to prevent disease outbreaks in fish farms.
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Cooperation of proton release/uptake and electrostatic interaction between a subunit and c subunit drive c-ring rotation in
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