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GLYCOSYL HYDROLASE/RECOMBINANT EXPRESSION/B-GLUCOSIDASE/

B-FUCOSIDASE/n-OCTYL-B-D-GLUCOSIDE

In plants, glycoside hydrolase family 1 (GH1) B-glucosidases are believed to
play important roles in many processes, such as chemical defense against herbivores,
hydrolysis of cell wall-derived oligosaccharides, phytohormone regulation, and
lignification. Os3BGlu6 is one of the 34 GH1 B-glucosidases predicted from the rice
(Oryza sativa L.) genome, and it represents one of the eight phylogenetic clusters
including both rice and Arabidopsis genes. In this study, Os3BGlu6 was characterized
for its biochemical properties and its 3D structure was crystallographically determined.
Os3BGlu6 was expressed in E. coli strain Origami (DE3) as a recombinant fusion
protein with N-terminal thioredoxin and Hise tags. The purified Os3BGlu6 hydrolyzed
p-nitrophenyl (pNP) B-D-fucoside (Keu/Kn=66.8 mM™'s™), pNP-B-D-glucoside (Kea/Knm
= 6.2 mM'ls'l), and pNP-B-D-galactoside (Kea/Kin=1.6 mM'ls'l) efficiently. It also
hydrolyzed the alkyl glycosides n-octyl-B-D-glucoside with greater catalytic efficiency
(Keat Ki=2.7 mM'ls'l) than n-heptyl B-D-glucoside (Ko Ki=0.85 mM'ls']). Among the
oligosaccharides, B-(1—3)-linked (KeadKi=1.7 mM”'s") and B-(1—2)-linked
(Keat! Kii=0.96 mM']s'l) disaccharides were hydrolyzed most efficiently.

The three-dimensional structures of native Os3BGlu6, its covalent

intermediate with 2-deoxy-2-fluoroglucoside, and its complex with the non-
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hydrolyzable analogue of n-octyl-B-D-glucoside, n-octyl-B-D-thioglucopyranoside,
were determined at 1.83 A, 1.81 A and 1.80 A resolution, respectively. The distance
from the deepest part of the active site slot to the surface entrance is 14 A, shorter by 4
A from that of Os3BGlu7 (18 A). The narrowest part of aglycone binding site, was
about 5.3 A across, while the broadest region is 7.6 A. One molecule of Tris in two
possible conformations could be seen in the active site of the native structure,
consistent with its action as a weak inhibitor for Os3BGlu6. The density for the 2-
deoxy-2-fluoroglucosyl residue in a relaxed *C, chair conformation covalently bound
to the catalytic nucleophile was evident in the glycone-binding subsite and its position
was similar to that in a 2-deoxy-2-fluoroglucosyl covalent complex of rice Os3BGlu7.
The residue Met251, located at the entrance to the active site of Os3BGlu6, obstructed
the binding of longer B-(1—4)-linked oligosaccharides, but interacted with the
hydrophobic aglycone of n-octyl-B-D-thioglucopyranoside, contributing to the
preference of Os3BGlu6 for shorter oligosaccharides and hydrophobic glycosides.
This observation suggests that small differences contributed by residues in the active
site are likely to account for differences in substrate specificities, which in turn

determine the functions of GH1 B-glucosidases in rice, such as Os3BGlu6.
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