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Periplasmic metabolic engineering in acetic acid bacteria
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Acetic acid bacteria have a unique oxidation system on the cell surface and
therefor, have been used for acetic acid fermentation and also sorbose fermentation in vitamin C

production process. Considering that metabolism in the periplasmic space, which is the intracellular
compartment of bacteria, has advantages over metabolism in the cytoplasm, this aimed at
investigation for efficacy of "periplasmic metabolic engineering"” that expands metabolism in the
periplasm. The first attempt was to relocate a dehydratase (lyase), which is localized in the
cytoplasm in the acetic acid bacteria, to the periplasm. Next, we tried to translocate isomerase,
which is naturally localized in the cytoplasm. Both periplasmic metabolic engineering increased the

biotransformation rate. Expression of the protein involved in transport to the periplasm also
increased the bioconversion rate.
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