2-Keto-L-gulonic acid (2-KLG), the direct precursor of vitamin C, is currently produced by a two-step fermentation route from L-sorbitol. However, this route involves three bacteria and two independent sterilization processes. This significantly increased the complexity and the cost for the final products. Replacement of the current two-step fermentation process with a one-step process could be revolutionary in vitamin C industry. In this study, by attempting the different combinations of five L-sorbose dehydrogenases (SDH) and two L-sorbosone dehydrogenases (SNDH) from Ketogulonicigenium vulgare WSH-001 in Gluconobacter oxydans WSH-003, an industrial strain for the conversion of D-sorbitol to L-sorbose, the optimum combination produced 4.9 g/L of 2-KLG. Based on the combination, 10 different linker peptides were used for the fusion expression of SDH and SNDH, further increased the 2-KLG production to 32.4 g/L. Furthermore, the metabolic pathway of pyrroloquinoline quinone (PQQ), which is a non-conventional cofactor of SDH and SNDH, was also enhanced to improve 2-KLG production. With the stepwise metabolic engineering of G. oxydans and process optimization, the final 2-KLG production was improved to 49.8 g/L, which was 10.2-fold higher than the independent expression of the dehydrogenases. The result showed that the efficient one-step production of 2-KLG could be achieved by the metabolic engineering of both metabolic pathway and cofactor metabolism in the non-model microorganisms G. oxdyans. This brings us closer to the final one-step production of vitamin C on industrial scale.

