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Abstract: Asymmetric synthesis of unnatural chiral D-amino acids is a research hotspot, using
meso-diaminopimelate dehydrogenase, in the field of biocatalysis. Meso-diaminopimelate dehydrogenase has
excellent stereoselectivity, and it was used for enzymatic asymmetric synthesis of optically pure chiral
D-amino acids, which is widely applied in medicine, food, cosmetics, fine chemicals field. To efficiently
synthesize chiral D-amino acids, the methods of biocatalysis should be further developed. In this review, the
research status was introduced about the synthesis of D-amino acids catalyzed by meso-diaminopimelate
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dehydrogenase

from Corynebacterium glutamicum, Symbiobacterium

thermophilum, Ureibacillus

thermosphaericus. It focuses on research progress of meso-diaminopimelate dehydrogenase in mining of new
enzyme, catalytic performance, crystal structure, molecular modification, function and catalytic mechanism,
new way of synthesizing D-amino acid, etc. Finally, this paper prospected the future research directions and
strategies for meso-diaminopimelate dehydrogenase. Therefore, this review has deepened our understanding
of meso-diaminopimelate dehydrogenase, and it also provides guidance and information for challenging

biosynthetic tasks.
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Figure 1 The catalytic reaction of meso-diaminopimelate dehydrogenase against natural substance meso-diaminopimelate
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Figure 2 Phylogenetic tree analysis of DAPDH family

waava®

7E: CbDAPDH KJiT Clostridium bolteae 90A9, CtDAPDH RJiF Clostridium tetani ES88, PasDAPDH JJiF Porphyromonas
asaccharolytica DSM 20707, BfaDAPDH 3R T Bacteroides faecis MAJ27, PgiDAPDH 5T Porphyromonas gingivalis W83,
BsDAPDH K i F Bacillus sphaericus, CgDAPDH i F Corynebacterium glutamicum , UtDAPDH 3K Ji-F Ureibacillus

thermosphaericus, StDAPDH KI5 T Symbiobacterium thermophilum.

Note: Clostridium bolteae 90A9 (CbDAPDH), Clostridium tetani E88 (CtDAPDH), Porphyromonas asaccharolytica DSM 20707
(PasDAPDH), Bacteroides faecis MAJ27 (BfaDAPDH), Porphyromonas gingivalis W83 (PgiDAPDH), Bacillus sphaericus (BsDAPDH),
Corynebacterium glutamicum (CgDAPDH), Ureibacillus thermosphaericus (UtDAPDH), Symbiobacterium thermophilum (StDAPDH).
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Figure 3 a-keto acid and ammonia are catalyzed by DADPH to generate D-amino acid
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Figure 4 Structure-guided engineering of meso-diaminopimelate dehydrogenase for enantioselective reductive amination

of sterically bulky a-keto acids'"
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G2 IR ST 1) R St 7 1 e o (A B %) ofe D % A
FE AR SR TG 0l Tl A 4 A 40088 %) 1o P
3K . HEMKIAAETE DAPDH #EALSCRAR MG |
JEYIMELIRTS | ez AL ALEI s R E R AL .
K, AT AT DAPDH SRSk AOfF 7% B b Atk
HE L LA 1 : (1) #i7% DAPDH K AR
AE ity 1) 325 T B JFC A Ak 5 A A A ML B A F 5
(2) XIBIH DADPH Ry4rFlliis, SEBIGT& R 24
FA T oAl PR 1) 348 5 e A6 G UK 0L ) D-24 L TR 5
(3) XJ¥A DAPDH fi# AL HLIHE DL K S HEAL s 45
R, IR ARG M A0 DL R B R R I X
(4) X DAPDH L hREFLARIBEGY, Blan, A8 K
[ FE AR R e b i s U, LA F&
MR EAE AR E IR D-Ply-R IR ; (5) )
WHEAEYEFB ML DAPDH, Al AR
e AT/ ; (6) ¥ DAPDH FT-& WU/ EYik
BT 3T B = A B D-Z IR A A WAL 2K
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