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Abstract

Project Code : MRG5280249

Project Title : Functional characterization of rice Os4BGlu12 [3-glucosidase
in cell wall hydrolysis
Investigator : Asst. Prof. Dr. Rodjana Opassiri, Suranaree University of Technology

E-mail Address : opassiri@hotmail.com

Project Period : 16 March 2009 — 15 August 2010

Rice Os4BGlu12 B-glucosidase is a family 1 glycosyl hydrolase, the full-length cDNA of
which was cloned from rice seedlings. The recombinant Os4BGlu12 [-glucosidase was
functional expressed in Escherichia coli and it efficiently hydrolyzed B-linked oligosaccharides
(Opassiri et al., 2006). In order to thoroughly study the biological roles of this enzyme,
especially cell wall hydrolysis, this project aims to study the relationships between expression
patterns and activity of rice Os4BGlu12 B-glucosidase and endoglucanase. Northern analysis
revealed that mRNA transcripts of Os4bglu12 gene significantly increased when rice seedlings
were exposed to wounding, methyl jasmonate and ethephon. A GUS (glucuronidase) reporter
tagged at the C-terminus of Os4BGlu12 was found to be secreted to the apoplast or cell wall
when expressed in onion (Allium cepa) cells. Recombinant Os4BGlu12 produced in E. coli
hydrolyzed the cell-wall derived -(1,3;1,4)-glucooligosaccharides generated by the wounding-
induced rice endo-(1,3;1,4)-B-glucanase OsEGL1, suggesting that both enzymes may act in
concert in remodeling of damaged cell wall. Among oligosaccahrides tested, Os4BGlu12
hydrolyzed [-(1,4)-linked glucooligosaccharides with highest catalytic efficiency when the
degree of polymerization ranged from 3 to 6. It also hydrolyzed the [(-(1,3)-linked disaccharide
of glucose with high catalytic efficiency. Among the natural glycosides tested, Os4BGlu12
efficiently hydrolyzed deoxycorticosterone 21-glucoside and apigenin 7-O-f-D-glucoside. The
amino acid residues predicted to line the active site of Os4BGlu12 are more similar to those of
cyanogenic and flavonoid B-glucosidases than oligosaccharide hydrolases, and it may function

in defense, as well as in cell wall-derived oligosaccharide break-down.
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