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various enzyme-catalyzed reactions. PLP-dependent enzymes can catalyze a variety of chemical
reactions, such as racemization, decarboxylation, B-addition, B-elimination, retro-aldol cleavage,
transamination, and a-elimination. They are biologically synthesized a powerful tool for a variety
of natural amino acids, non-natural amino acids and their related compounds. This article details
the structural features and catalytic mechanisms of typical PLP-dependent enzymes such as
o-transaminase, lysine decarboxylase, threonine aldolase, and L-tyrosine phenol-lyase, and
reviews the research progress in molecular modification and industrial applications of these
enzymes. Finally, this article provides an outlook on the future development of PLP-dependent
enzymes, including in vivo regeneration system and industrial applications of PLP cofactors, and
discusses the tremendous potential of these enzymes in biocatalytic applications.

Keywords: pyridoxal phosphate-dependent enzyme; pyridoxal phosphate; co-factor; aldolase;

transaminase; biocatalysis
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Table 1 Typical enzymes of different fold-types in PLP-dependent enzymes
Fold-type EC number Typical enzyme Applications
I 2.6.1.X Transaminase Sitagliptin, (S)-rivastigmine
4.1.1.18 Lysine decarboxylase Bisucaberin, (-)-lupinine
4.1.2.X L-threonine aldolase L-threo-dihydroxyphenylserine (L-DOPS), florfenicol
5.1.1.15 a-amino-g-caprolactam racemase L-lysine, D- or L-amino acid
II 4.1.99.2 L-tyrosine phenol-lyase L-3,4-dihydroxyphenylalanine (L-DOPA)
I 4.1.2.42 D-threonine aldolase
v 4.4.1.8 Cystathionine p-lyase L-homocysteine, L-methionine
\Y 24.1.1 Glycogen phosphorylase Hypoglycaemic agents
VI, VII 54.3.2 Lysine-5,6-aminomutase, B-lysine

Lysine-2,3-aminomutase
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The catalytic mechanism of PLP-dependent enzymes. A: Transaminase (TAm)'®. B: Lysine

decarboxylase (LDC)"*". C: L-tyrosine phenol-lyase (TPL)*'". D: Threonine aldolase (TA)™??.
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Figure 2 Reaction principle of high-throughput screening method for representative PLP-dependent enzymes.

A: Transaminase. B: L-threonine aldolase. C: L-tyrosine phenol lyase.
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Figure 3 Three-dimensional structure diagram of D-amino acid transaminase (left is the overall structure
diagram, right is a close-up of the 6 mutant M2-6, PLP-(R)-phenylethylamine is represented by a magenta

stick)*.,
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Figure 5 The overall three-dimensional structure diagram and modification site diagram of threonine aldolase.
Red is the ligand 4’-deoxypyridoxine phosphate (PLR)™%.
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