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Properties of a Recombinant (-Glucosidase from the Polycentric Anaerobic Fungus Orpinomyces PC-2 and Its Application for Cellulose Hydrolysis
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A (-glucosidase (BglA, EC 3.2.1.21) gene of the polycentric anaerobic fungus Orpinomyces PC-2 was cloned and sequenced.  The enzyme containing 657 amino acid residues was homologous to certain animal, plant and bacterial (-glucosidases but lacked significant similarity to those from aerobic fungi.  No cellulose (CBD) or protein binding domain (dockerin) was found in BglA.  When expressed in Saccharomyces cerevisiae, the enzyme was secreted in two forms with mass of about 110 kDa and found also in two forms associated with the yeast.  One secreted and two cell-associated forms of BglA were purified and characterized.  Analysis of the secreted BglA revealed that a signal peptide of 16 amino acid residues was cleaved off during the secretion.  The two cell-associated forms were missing 39 and 48 N-terminal amino acid residues.  Treatment of the secreted forms with N-glycosidase F shifted, as revealed on SDS-PAGE, to two sharp bands of 92 and 87 kDa, indicating that BglA secreted by the yeast contained approximately 20% N-glycosylation.  Km and Vmax values of the glycosylated secreted BglA at 40oC and pH 6.0 were 0.762 mM and 8.20 (mole/min/mg, respectively, with (-nitrophenyl glucoside (pNPG) as the substrate and 0.310 mM and 6.45 (mole/min/mg, respectively, for the hydrolysis of cellobiose.  Glucose competitively inhibited the hydrolysis of (NPG with a Ki of 3.6 mM.  The enzyme specifically hydrolyzed aryl-(-glucosides, but lacked activity against alkyl-(-glucosides or (-1,4-glucosides.  The purified recombinant (-glucosidase significantly enhanced the conversion of cellulosic materials into glucose by Trichoderma reesei cellulase preparations, demonstrating its potential in use for biofuel and feed-stock chemical production.
