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EXPRESSION/ RICE/ SUBSTRATE SPECIFICITY

Glycoside hydrolase family 3 (GH3) enzymes play important roles in several
fundamental biological processes. Higher plant GH3 enzyme amino acid sequences
generate a phylogenetic tree with two distinct groups. One group contains the B-D-
glucan glucohydrolases-like enzymes, while the second group contains f-D-xylosidase-
like enzymes. Within the glucohydrolase-like branch of rice GH3 proteins, the one most
similar to barley Exol exoglucanase was designated OsExol. A cDNA optimized for
expression of this protein in yeast was synthesized and cloned into the pPICZoaBNHS
expression vector. The recombinant protein was extracted and purified by immobilized
metal affinity chromatography (IMAC). Similarly, the cDNA for the rice GH3 B-
exoglucanse-like gene most similar to barley Exo2, was cloned and used to express
recombinant enzyme, designated OsExo2. This protein was expressed in Escherichia
coli strain Origami B(DE3) as a fusion protein with N-terminal thioredoxin and Hise
tags from the pET32a expression vector. The recombinant protein was extracted
and purified by IMAC, phenyl sepharose chromatography and gel filtration
chromatography. Both rice GH3 enzymes could hydrolyze the polysaccharides
laminarin, barley (1,3;1,4)-B-D-glucan, and lichenan and the synthetic glycosides pNP-

B-D-glucopyranoside and pNP-f3-D-xyloside. Moreover, OsExo02 hydrolyzed pNP-3-



v

D- fucopyranoside, pNP-f-D- galactopyranoside, and pNP-a-L-arabinoside at a
relatively low rate. It also hydrolyzed cellobiose with a higher catalytic efficiency
(keat/ Km 25.0 mM!'s1) than the other oligosaccharides substrates tested, although the
values for cellotriose (kea/ Km 20.5 mM's™!) and laminaritriose (kca/ Km 21.0 mM!s™!)
were similar. Among the substrates tested, rice OsExo1 had similar activity to OsExo2.
Based on these observations and their rather broad expression pattern, we propose that
rice B- exoglucanase might be involved in the turnover or modification of cell walls in

various tissues in rice plants.
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