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Abstract

Project Code: MRG4880066

Project Title: Recombinant protein expression and functional characterization of
glucanohydrolase from rice

Investigators: Dr. Rodjana Opassiri

E-mail Address: opassiri@hotmail.com

Project Period: 1 June 2005 —31 May 2007

In this study, at least 139 rice genes homologous to glucanohydrolases which are
classified as the members in 7 subfamilies of glycosyl hydrolase family (GH) has been
identified in rice genome database and Carbohydrate Active Enzyme database. The catalytic
activities and functions of two members of rice glucanohydrolases in GH1 and GHS were
analyzed. The full-length cDNA of the GH1 gene, Os4bglul2 B-glucosidase, was cloned from
rice seedlings by RT-PCR. The isolated Os4bglul2 ¢cDNA encoded a 510 amino acid long
precursor protein which is identical at 40 of 44 amino acid residues with the N-terminal amino
acid sequence of a cell wall-bound enzyme previously purified from germinating rice.
A thioredoxin-Os4bglul2 fusion protein expressed in Escherichia coli efficiently hydrolyzed 3-
(1,4)-linked oligosaccharides of 3-6 glucose residues and B-(1,3)-linked disaccharide. The
cDNA for GHS5 glucan 1,3-B-glucosidases, designated GH5BG, was cloned from rice seedlings
by RT-PCR. The protein was predicted to be extracellular as judged by the signal peptide
sequence. A 510 amino acid mature protein of GH5BG contains two major domains, a 3-1,3-
exoglucanase-like domain and a fascin-like domain, which is not commonly found in plant
enzymes. A recombinant thioredoxin-GH5BG fusion protein exhibited a marked preference for
B-(1,4)-linked oligosaccharides and [-(1,3)-linked disaccharide. The catalytic efficiency
(keat/Kim) values for hydrolysis of B-(1,4)-linked oligosaccharides by the enzyme remained
constant as the degree of polymerization (DP) increased from 3 to 5, which indicated the
enzyme can be classified as a f-glucosidase.

Os4bglul2 and GH5BG was found to hydrolyze many kinds of pNP B-glycosides which
indicates the low stringency at the -1 subsite of both enzymes. Hydrolysis of -(1,3)-linked
oligosaccharides with DP more than 2, laminarin and 1,3, 1,4-B-glucans by both enzymes could
not be detected. These results indicated that both enzymes has exoglucanase/p-glucosidase

activity, consistent with a role in cell wall metabolism.
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