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BUSARAKUM POMTHONG : RECOMBINANT PROTEIN EXPRESSION
AND FUNCTIONAL CHARACTERIZATION OF B-GLUCOSIDASE AND
EXO-B-GLUCANASE FROM RICE. THESIS ADVISOR : ASST.PROF.

RODJANA OPASSIRI, Ph.D. 208 PP.

B-GLUCOSIDASE/EXO-B-GLUCANASE/OLIGOSACCHARIDE/ RICE/

AGROBACTERIUM/TRANSFORMATION

The full-length ¢cDNAs of a glycosyl hydrolase family (GH) 1 gene,
Os4bglul2 B-glucosidase, and a GH5 gene, GH5BG B-glucosidase, were cloned and
characterized. The isolated Os4bglul2 and GH5BG c¢DNAs each encoded a 510-
amino-acid-long precursor protein that was predicted to be secreted outside the cells,
as judged by the PSORT program. The recombinant thioredoxin-Os4bglul2 and
-GH5BG fusion proteins were functionally expressed in E. coli strain Origami
B(DE3). The recombinant Os4bglul2 enzyme efficiently hydrolyzed B-(1,4)-linked
oligosaccharides of 3-6 glucose residues and B-(1,3)-linked disaccharide. Cellobiose
could inhibit Os4bglul2 enzyme in the hydrolysis of cellooligosaccharides and
laminaribiose. The mature protein of GH5BG contains two major domains, a -1,3-
exoglucanase-like domain and a fascin-like domain, which is not commonly found in
plant enzymes. GHSBG was designated a putative glucan exo-B-(1,3)-glucosidase
based on sequence homology, however, its catalytic activity is somewhat like GH1
B-glucosidases, which show similar oligosaccharide preferences. The GH5BG could
hydrolyzed [-(1,4)-linked oligosaccharides of 2-6 glucose residues and B-(1,3)-

linked disaccharide. Both Os4bglul2 and GH5BG also hydrolyzed many kinds
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of pNP-B-glycosides which indicates the low stringency at the -1 subsite of the
enzyme. Hydrolysis of B-(1,3)-linked oligosaccharides with DP more than 2,
laminarin and 1,3, 1,4-B-glucans by both enzymes could not be detected.

Successful  Agrobacterium-mediated transformation was obtained in
Yukihikari calli with 4 different plasmids, pMDC83-Os4bglul2, pMDC139,
pMDC139-Os4bglul2 and pMDC139-GH5BG. Putative transgenic rice plants could
be regenerated and specific PCR amplification of the 35S promoter indicated that 4
transgenic pMDC139-0s4blul2 and 3 transgenic pMDC139-GH5BG plants were true

transgenic rice plants.
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