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Abstract

Beta-glucosidases (B-D-glucopyranoside glucohydrolases, E.C. 3.2.1.21) are enzymes that
hydrolyze glycosidic bonds to release nonreducing terminal glucosyl residues from glycosides and
oligosaccharides. Thirty-four active rice B-glucosidase genes had been identified in the rice genome.
Protein sequence based phylogenetic analysis showed that Os1BGlu4 along with Arabidopsis BGlu42
and Heveabra-siliensis latex cyanogenic B-glucosidase represented an independent cluster. To help
narrow the possible functions of Os1BGlu4, recombinant Os1BGlu4 (rOs1BGlu4) was expressed in E.
coli OrigamiB(DE3). The optimized expression conditions showed that 16hr incubation time at 20°C
without isopropyl B-D-1-thiogalactopyranoside (IPTG) inducer were the optimum condition for the
expression. Biochemical analyses showed that pH 6.5 and 45°C were optimum conditions for the
hydrolysis activity of rOsIBGlu4. The rOs1BGlu4 efficiently hydrolyzed B-(1,3)-linked
oligosaccharides of degree of polymerization (DP) 2-3 and B-(1, 4)-linked oligosaccharide of DP 3-4.
The rOs1BGlu4 can hydrolyze paranitrophenyl-B-D-glu-copyranoside (pNPG) and pNP-B-D-
fucopyranoside efficiently, based on the kinetic parameters. Hydrolysis of natural substrates salicin,
esculin and para-coumarylalcohol glucoside by 1OsIBGlu4 can be detected by thin layer
chromatography (TLC). The study of pNP-cellobioside sequential hydrolysis showed that the initial
hydrolysis was between the two glucosyl moieties. The transglycosylation studies showed that a high
concentration of pNPG, rOs1BGlu4 has the ability to transfer the glucose group of pNPG to ethanol and
PNPG. The inhibition study revealed that HgCl,, delta-glucono-lactone and FeCl, strongly inhibited the

hydrolysis activity of rOs1BGlu4.
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	The recombinant thioredoxin-Os1BGlu4 (Trx-His6-rOs1BGlu4) fusion protein was functionally expressed in Origami B(DE3). Sixteen hour incubation at 20oC, without IPTG inducer produced high amount of Trx-His6-rOs1BGlu4. The biochemical characterization showed that the optimum pH for the hydrolysis by rOs1BGlu4 was 6.5. The rOs1BGlu4 was stable over the pH range of 6.0-8.0 during the 24hr incubation.  The optimum hydrolysis temperature was 45oC. The rOs1BGlu4 was stable at 20 and 30oC after 1hr incubation.

	The rOs1BGlu4 efficiently hydrolyzed β-(1, 3)-linked oligosaccharides with DP of 2 and 3, and β-(1,4)-linked oligosaccharide with DP of 3 and 4. Cellopentaose and cellohexaose can be hydrolyzed with less efficiency. The laminari-oligosaccharides with DP more than 3 can not be hydrolyzed by the rOs1BGlu4. The rOs1BGlu4 can hydrolyze pNPG efficiently; the pNP-fucopyranoside was hydrolyzed with about 50% hydrolysis efficiency of the pNPG. Based on the kinetic parameters, others pNP-derivatives can be hydrolyzed with low efficiency. According to the TLC results, salicin, esculin and p-CAG can be hydrolyzed by rOs1BGlu4.

	The effects of selected chemicals on rOs1BGlu4 hydrolysis activity were determined. The hydrolysis activity of rOs1BGlu4 was strongly inhibited by HgCl2, delta-glucono-lactone and FeCl3.

	The Os1BGlu4 was predicted to localize to the cytoplasm, but it may still be involved in cello- and lamimari-oligosaccharides hydrolysis and might contribute to the formation of lignin by monolignol/glucoconjugate equilibrium or to pathogen and/or herbivore resistance.






