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CHEN ROUYI: FUNCTIONAL CHARACTERIZATION OF RICE
B-GLUCOSIDASE Os1BGlu4. THESIS ADVISOR : ASSOC. PROF.

MARIENA KETUDAT-CAIRNS, Ph.D., 194 PP.

RICE/BETA-GLUCOSIDASE/HYDROLYSIS KIENTICS/TRANSGENIC

RICE/RNA1/TRANSCRIPTION PATTERN

Beta-glucosidases (B-D-glucopyranosideglucohydrolases, E.C. 3.2.1.21) are
enzymes that hydrolyze glycosidic bonds to release nonreducing terminal glucosyl
residues from glycosides and oligosaccharides. Thirty-fouractive 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 [-glucosidase represented an independent cluster. To help
narrow the possible functions of Os1BGlu4, recombinant Os1BGlu4 (rOs1BGlu4)
was expressed in E. coli Origami B(DE3). The optimized expression conditions
showed that 16 hrs incubation at 20 °C without isopropyl B-D-1-thiogalactopy-
ranoside (IPTG) inducer was the optimum condition for the expression. Biochemical
analyses showed that pH 6.5 and 45 °C were optimum condition for the hydro-
lysis activity of rOs1BGlu4. The rOs1BGlu4 efficiently hydrolyzed B-(1,3)-linked
oligosaccharides of degree of polymerization (DP) 2-3 and B-(1, 4)-linked oligo-
saccharide of DP 3-4. The rOs1BGlu4 can hydrolyze paranitrophenyl-B-D-gluco-
pyranoside (pNPG) and pNP-B-D-fucopyranoside efficiently, based on the kinetic
parameters. Hydrolysis of natural substrates salicin, esculin and para-coumarylalcohol
glucoside by rOs1BGlu4 can be detected by thin layer chromatography (TLC). The

study of pNP-cellobioside sequential hydrolysis showed that the initial hydrolysis was
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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.

The Oslbglu4 had the highest expression level at the early stage of germi-
nation and decreased gradually to a steady level at 6 day after germination. In terms of
spatial expression, Os1bglu4 had the highest expression in 14 day seedling root, low
expression in shoot and leaf. The transcription pattern analysis of sodium chloride
(NaCl) and polyethylene glycol (PEG) treated plants showed that the expression of
Oslbglu4 increased, but no visible phenotype was observed. The expression of
Os1bglu4 was also highly induced when treated with rice blast, especially in the rice
blast resistant near isogenic line. The Os1bglu4 gene over-expression (oe) and knock-
down transgenic rice were generated. Over-expression of Os1bglu4 gene in rice re-
sulted in enhanced resistance to rice blast infection. Knock-down (RNA1) of Os1bglu4
in rice resulted in decreased resistance to rice blast infection. The expression of Os1-
bglu4 was higher in root with more root hair than that with less root hair. Phenotype
analysis showed that the oe lines had more root hair and the RNAI lines had lower
root hair when compared to wild type rice seedling. These results suggest that Osl-

BGlu4 might play some roles in rice blast defense and root hair formation in rice.
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