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Abstract: NAD(P)(H)-dependent oxidoreductase catalyzes the reduction of ketones or aldehydes to prepare a wide
variety of valuable chiral alcohols or amines. However, expensive cofactors are absolutely required for the biocatalytic
processes with oxidoreductases, which severely hinder their industrial applications. Consequently, the issue on reducing
cofactor costs has become one of the major focuses in the field of biocatalysis. With the substantial development in recent
years, a number of strategies have been proposed and implemented to solve the cofactor issues in the oxidoreductase
catalyzed biocatalysis, including the establishment of cofactor regeneration system, the improvement of endogenous
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cofactor availability via metabolic engineering and the development of biomimetic agents to replace cofactors. In this
review, recent trends and advances on these strategies are presented, and respective advantages and shortcomings are also

discussed with a number of examples.

Keywords: dehydrogenase, NAD(P)(H), cofactor regeneration, cofactor biomimetic agent, cofactor engineering
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Fig.1 Cofactor regeneration by enzymatic reactions.
(A) Substrate coupling method. E: enzyme for
catalyzing two different reactions in one system. (B)
Enzyme coupling method. E;: product-preparing
enzyme; E,: cofactor regeneration enzyme.
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Fig. 2 Cofactor NAD (P) biosynthesis through the de novo pathway and salvage pathway. 1: quinolinic acid (QA)
sythetase; 2: QA phosphoribosyltransferase; 3: nicotinic acid monocleotide (NAMN) adenylyltransferase; 4: NAD
sythetase. NADK: NAD" kinase; NAPRTase: nicotinic acid phosphoribosyltransferase; DHAP: dihydroxyacetone
phosphate; 1A: iminoaspartate; dNAD: desamido NAD; NA: nicotinic acid; NMN: nicotinamide mononucleotide.
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Fig. 3 Chemical structures of NAD", triazine dyes C.I. Reactive Blue 2, Blue N-3 and CL4.
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AT IR R BT sepulchrate. (B) 1,1’-dicarboxycobaltocene cation.
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