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Family GH157 endo-β-1,3(4)-glucanases exhibit 
exo-hydrolytic activity 
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 β-glucans are a class of polysaccharides whose hydrolysis is catalysed by β-glucanases. Due to the 
complex relationship between the molecular structure and functional profile of β-glucans, there is a 
continuous need for specific β-glucanases that can fully reveal β-glucans’ potential applications [1]. Here we 
report the first biochemical and structural characterization of two β-glucanases from the novel glycoside 
hydrolase family 157 (GH157) and investigate their molecular basis for substrate hydrolysis. 

Genes encoding the GH157s from the human gut bacteria Bacteroides cellulosilyticus and psychrophilic 
bacteria Labilibaculum antarcticumwere expressed and structurally characterized by X-ray crystallography. 
Their specificity and activity were analyzed with reducing sugar assays, enzyme kinetics and product analysis 
by HPAEC-PAD and LC-MS. 

Specificity screening revealed that the enzymes show a preference for mixed-linkage glucans. HPAEC-
PAD and LC-MS on hydrolysis products revealed that both enzymes display an endo mode of action, capable 
of cleaving β1-3 and β1-4-linked glucoses, when preceded by a β1-3 linkage. LaGH157 structure showed a 
(β/α)8 barrel fold and a retaining mechanism of hydrolysis, with two glutamates serving as the catalytic 
residues. 

This study provides the first characterization of GH157 members, identifying them as retaining endo-
β-1,3(4)-glucanases, with exo-hydrolytic activity in the case of LaGH157.  This provides insight into β-glucan 
deconstruction in the human gut and marine biomes, while identifying potential β-glucan catalysts. 
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