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Abstract

Beta-glucosidases (B-D-glucopyranoside glucohydrolases, E.C. 3.2.1.21) are enzymes that
release nonreducing terminal glucosyl residues from glycosides and oligosaccharides via hydrolysis.
Based on amino acid sequence relationships, most characterized plant B-glucosidases belong to
glycoside hydrolase family GH1. The thirty-four active rice (Oryza sativa) GH1 genes that have been
identified in the rice genome have been divided into 8 phylogenetic clusters, the members of which
each have more amino acid sequence similarity with related proteins from the dicot Arabidopsis
thaliana than with other rice proteins outside that cluster. In this project set, the three projects
characterized the activities of GH1 enzymes for which the natural functions have yet to be defined. In
the first project, gibberellin glucosyl conjugates were synthesized and the gibberellin GA, glucosyl ester
(GA -GE) produced was used to screen for enzymes that hydrolyze it among GHI enzymes produced in
recombinant Escherichia coli and in rice extracts. The rice GH1 At/Os cluster 1 B-glucosidase
Os3BGlu6 was identified as an enzyme with relatively high GA ,-GE hydrolysis ability, while such
ability was identified in rice tissues, but the responsible enzyme has yet to be purified and identified. In
the second project, Os1BGlu4, the only rice GHI enzyme predicted to be expressed in the cytoplasm
and a member of At/Os cluster 3, was expressed in E. coli and its enzymatic activity characterized.
Os1BGlu4 was found to be a B-glucosidase with relatively high activity toward gluco-oligosaccharides
and a few glycosides. In the third project, we characterized the activity of Os9BGlu31, a GH1 At/Os
cluster 6 representative was found to be a transglucosidase with broad specifity and with high activity
toward phenolic 1-O-acyl [B-glucosyl esters, such as feruloyl glucose, as acceptors and the
corresponding aglycones as donors. Its expression pattern suggests a role in senescing leaves,
developing seeds and germinating seeds, as well as in response to stress, such as drought, and to stress
related phytohormones. These studies have advanced the understanding of 3-glucosidases and glucosyl
conjugates in rice, and have contributed to publication of two international journal papers, with more

expected from continuing work, in addition to training several scientists.





