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Progressin lytic polysaccharide monooxygenase

Xiaobao Sun, Jiaxin Wan, Jiawen Cao, Yuexiu Si, and Qian Wang

College of Biological & Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, Zhejiang, China

Abstract: Lignocellulose is the most abundant renewable biomass resource. Enzymatic breakdown of lignocellulose into
oligosaccharides or monosaccharides is the key to exploit lignocellulosic biomass. However, traditional glycoside hydrolases
are insufficient to degrade lignocellulose. The emergence of lytic polysaccharide monooxygenase, a novel enzyme for
lignocellulose degradation, has enriched the deconstruction schema and accelerated the enzymatic conversion of
polysaccharides, by introducing new chain breaks that allow hydrolases to initiate further degradation. Here, we review the
discovery, classification and catalytic mechanism of the enzyme, as well as the methods for assaying its activity. The prospect
for its application in feed additive, functional food and biofuel development is further discussed.
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AA9 LPMO H-X2-Q-X-Y AA1l N-X-E-X-Y AA13
AA10 AA1l LPMO Q-X2-Q-X-Y (5
[30]
N Il N ] =N

AA13 LPMO ( 1 4 LPMO 1 & 7 3%

GH61 CBM33
AA9  AAL0
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AA9 LPMO
H-X8-Q/E-X-Y AA10 R-X4-E-X-F

#&1 LPMO I A, KIRRHFE
Tablel Subfamily, organism and characteristics of LPMOs

Subfamily Organism Names Substrates PO.S"FI ons PDB References
oxidized
AA9 Aspergillus fumigatus Endoglucanase/CMCase  Cellulose; ND / [25]
(Eng61) CMC
Aspergillus nidulans  Endo-f-1,4-glucanase / ND / [31]
(AN1602.2)
Aspergillus oryzae Aspergillus oryzae RIB40 / ND / [32]
Myceliophthora B-glycan-cleaving / ND / [32]
thermophila enzyme(SCel61a;
MY CTH_46583)(Cel61A)
MY CTH_92668 Cellulose ND / [33]
Neurospora crassa LPMO9D; LPMOSM Cellulose ND 4EIR[A,B], [15]
4EIS[A,B]
LPMO9C Cellulose; C1, C4or 4D7U[A,B] [23]
cellooligos- both 4D7V[A,B]
accharides
Trichoderma reesei GH61D; PcGH61D; Cellulose C1 4B5Q[A,B] [34-35]
PcLPMO9D
Cel61B=GH61B Cellulose Cl,C4 2VTC[A,B] [36]
AA10 Bacillus ChbB Chitin ND / [37]
amyloliquefaciens BAXH7_01677 (ChbA) Chitin ND / [38]
ChbB; BaAA10A; Cellulose C1 2YOWI[A,B] [39]
BaCBM33; 2YOX[A,B]
Rbam17540 2YQOY[A,B]
Bacillus thuringiensis BF36_2236 (CbP) GIcNAc ND / [40]
AA11 Aspergillus oryzae AoL pmoll Chitin ND AMAH[A]  [41]
AMAI[A]
AA13 Aspergillus nidulans  AnAA13; AN5463.2 Starch ND / [31]
Aspergillus oryzae A0AA13 Starch C1 40PB[A] [42]

ND: not determined.
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