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Fig.1 L-amino acid oxidase catalyzes the oxidative deamination of amino acids. ( a ) LAAO oxidizes the a—carbon amine.
( b ) LAAO oxidizes the side—chain amine
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Fig.2 Analysis of crystal structures of LAAOs
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Fig. 3 Catalytic mechanism for the oxidation of L—phenylalanine by L-amino acid oxidase from Calloselasma rhodostom '*'!
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Fig. 4 Molecular structure and catalytic residue of cofactor—-dependent amino acid oxidase
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Fig. 5 Phylogenetic analysis of the LAAO protein sequences and the homology of the adjacent members in the

evolutionary tree
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Fig. 6 Substrate specificity properties of some typical LAAOs
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Table1 A summary of LAAO for different types of amino acids has been found so far
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LR, VSIADE TR TCTEE Y kB g
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Table 2 The source, substrate specificity and specific activity of LAAO with different substrate specificity listed
in this paper

R2 ANXHIEHAERYEFERENLAAOKKIE. RMFRIE. LiENEHmFUER

LS R A AL K JERADR S 1k HeiE 71/(U-mg™) ZH R
As-LAAO Aquimarina sp. strain antisso-27 TR (R Eim) ES G [3]
Bf-LAAO Bungarus fasciatus B (RIS ER) 41.99 [10]
Pf-LAAO Pseudoalteromonas flavipulchra strain C2 e (AR A AiE [30]
Kc-LAAO Kitasatospora cheerisanensis i (RAER) RARIE [31]
MI-LAAO Micrurus lemniscatus snake venom G ORISR 800 [32]
Ac-LAAO Aplysia californica il (LR 2R RARE [33]
Th-LAAO Trichoderma harzianum ETS 323 il CRAURNEIR) RARE [34]

Sj-LaO-rAIP Scomber japonicus T— OB 6.5 [43]
Mm-LeO Marinomonas mediterranea L— GREIRD RARIE [44]
Tv-LaO Trichoderma viride Y244-2 T OB ED 66.2 [45]
Tc-LaO Trichoderma cf. aureoviride Rifai VKM F-4268D T— OB 90 [51]
Mm-N-LeO Marinomonas mediterranea NBRC103028T T— iR 36.9 [14]
Ps-AROD Pseudomonas sp. TPU 7192 T— &R 0.19 [15]
Ok-AROD Oceanobacter kriegii T &R RAiE [29]
AncARODn0 Artificial design , predicted ancestral gene LT— CHER) AR [29]
AncARODn1 Artificial design , predicted ancestral gene T— CHER) AR [29]
AncARODn2 Artificial design , predicted ancestral gene T— &R AR [29]
RohP Streptomyces cattleya NRRL 8057 LT— CHER) KRARiE [27]
Ind4 Streptomyces griseus ATCC 12648 E— OFER ES{:¢C [46]
staO Streptomyces sp. TP-A0274 L— (ER) 0.08 [55]
vioA Chromobacterium violaceum ATCC 12472 EH— (AER) RARIE [55]
La-RebO Lechevalieria aerocolonigenes ATCC 39243 L— (BB RARE [37]
TOD Coprinus sp. SF-1 L— (BB 362 [54]
Cc-LPOX Coprinopsis cinereus L RN 6.04 [12]
Ps-LPOX Pseudomonas sp. P-501 T— CRNAERD 102.5 [38]
TLATI Humen B CRAERD 3.236 [39]
Se-GLOD Streptomyces endus T— (BER) 6 [48]
Sp-GLOD Streptomyces platensis NTU 3304 T— (BB RARE [57]
Ss-18-GLOD Streptomyces sp. 18G LT— (BER 152.4 [40]
Ss-Z-GLOD Streptomyces sp. Z-11-6 LT— (BRER) 50.8 [5]
Ss-X-LGOX Streptomyces sp. X-119-6 LT— (BRER) 55.1 [41]
Sv-GLOD Streptomyces violascence T— (FER) 60.3 [50]
Pp-LAspO Pseudomonas putida T— (REZER ES G [66]
Ph-LAspO Pyrococcus horikoshii OT-3 L (RAZEB) 32 [49]
TI-LAspO Thermococcus litoralis DSM 5473 L— (RAERD 3.86 [42]
St-LAspO Sulfolobus tokodaii L CREER 0.98 [11]
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Abstract L-amino acid oxidases (LAAOs) are an important class of oxidoreductases that participate in the
metabolism of amino acids. Employing oxygen molecule as the electron acceptor, LAAOs catalyze the oxidative
deamination of L-amino acids and produce corresponding alpha keto acids, ammonia (NH;) and hydrogen
peroxide (H,0,). LAAOs with high substrate specificity can recognize the preferred amino acid specially.
Therefore, LAAOs with high substrate specificity are promising in the application of chiral amine compounds
resolution, alpha keto acid biosynthesis, and especially, in the detection of certain amino acids in clinical and food
samples. Therefore, specific LAAOs has attracted wide attention in recent years. In this review, we will focus on
the recent progress in LAAOs researches. We will emphasize the substrate specificity, structure-function
relationship, and family evolution of these enzymes. We will also discuss the applications of these enzymes in
biocatalysis and amino acid detection. This review will provide guidance for molecular mechanism research and

industrial applications of LAAOs.
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