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Genetic engineering on increasing NADPH supply for reductive biotransformation
by acetic acid bacteria.
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Gluconobacter sp., acetic acid bacterium, oxidizes glucose on the outer

surface of the cytoplasmic membrane with membrane-bound glucose dehydrogenase (GdhM) and accumulates
gluconic acid and its derivatives. Thus, only limited parts of glucose are transported into the
cytoplasm and metabolized. Because glucose metabolism in the cytoplasm mostly depends on pentose
phosphate pathway, it is reasonably assumed that G. odeans likely produces much NADPH, if high
amounts of glucose are metabolized in the cytoplasm. This study aimed to increase NADPH supply from
glucose by inactivating GdhM. This study tried to couple NADPH ﬁroduced in the A gdhM cells and the
reduction reaction producing shikimate from dehydroshlklmate When cultivated on glucose, biomass
yield and amounts of an end metabolite in the A gdhM strain were elevated. Taken together with
enzyme activity measurements, some changes on glucose metabolism in the A gdhM cells suggested
increases in the NADPH level.
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