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Progress in vitamin C biosynthesis related dehydrogenases

Yue Chen?, Jingwen Zhou'?, and Jian Chen*?

1 National Engineering Laboratory for Cereal Fermentation Technology, Jiangnan University, Wuxi 214122, Jiangsu, China
2 Science Center for Future Foods, Jiangnan University, Wuxi 214122, Jiangsu, China

Abstract:  Vitamin C is an essential vitamin for human beings. It has a huge market in the fields of food and
pharmaceuticals. 2-keto-L-gulonic acid is an important precursor to produce vitamin C by microbial fermentation in industrial.
In microbial fermentations, the L-sorbose pathway and the D-gluconate pathway have been the focus of research because of
high yield. This article aims at stating recent research progress in dehydrogenases related to biosynthesis of vitamin C in the
L-sorbose pathway and the D-gluconate pathway. The properties of dehydrogenase in terms of localization, substrate
specificity, cofactors, and electron transport carrier are elaborated. And then, the main problems and strategies are reviewed in
the L-sorbose pathway and in the D-gluconate pathway. Finally, future research on the dehydrogenases in the biosynthesis of

vitamin C through L-sorbose pathway and D-gluconate pathway is discussed.
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Fig. 1 The main pathways for the biosynthesis of vitamin C. 1: L-sorbose pathway; 2: D-gluconate pathway; 3: L-idonate

pathway; 4: L-gulonate pathway.
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Fig. 2 The structure prediction of related dehydrogenases in the biosynthesis of vitamin C. The prediction was conducted by
the website SMART. The dehydrogenases listed were PQQ-SLDH (GenBank Accession No. AB065091), NAD-SLDHs
(GenBank Accession No. JH668179), NADP-SLDHs (GenBank Accession No. KU535615), FAD-SLDHs (GenBank
Accession No. AB039821), PQQ-SSDAL (GenBank Accession No. AB092515), PQQ-SSDA2 (GenBank Accession No.
AB092516), PQQ-SSDA3 (GenBank Accession No. AB092517), PQQ-SSDB (GenBank Accession No. AB092518),
FAD-SDHs (GenBank Accession No. AR008349), mSNDHs (GenBank Accession No. D28511), PQQ-SNDHs (GenBank
Accession No. LC373924), cSNDH (GenBank Accession No. AR008350), PQQ-GDHs (GenBank Accession No. CP000009),
NADP-GDH (GenBank Accession No. CP000009), FAD-GDHs (GenBank Accession No. CP013431), FAD-GADHs
(GenBank Accession No. U97665), FAD-2-GADHSs (GenBank Accession No. AB985494), NADPH-2,5-DKGR-A (GenBank
Accession No. M12799) and NADPH-2,5-DKGR-B (GenBank Accession No. M21193), respectively.
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Fig. 3 The location of related dehydrogenases in L-sorbose pathway.
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