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ABSTRACT

This study of structure and activity relationships in Thai plant B-glucosidases
consists of two main parts. The first part concerns studies of the transglucosylation
reactions of these enzymes using trapped-enzyme intermediates. In this study, p-
glucosidases from Thai rosewood, cassava and rice were inactivated by 2-deoxy-2-
fluoro-sugar analogues to form the covalent glycosyl-enzyme intermediates which
were used for investigating transglucosylation specificity, by measuring the rate of
reactivation by various alcohols. Kinetic analysis indicated that the aglycone binding
site of the cassava enzyme was hydrophobic, since the enzyme bound better to more
hydrophobic alcohols and showed poor transfer of glucose to hydrophilic sugars. With
butanol, transglucosylation was faster with the primary alcoholthan with the secondary
or tertiary forms of the alcohol. Studies with ethanol and chloro-substituted ethanols
indicated that the rate of transglucosylation was significantly faster with alcohols with
lower pK, values, where the reactive alkoxide was more readily generated, indicating
that the formation of the alkoxide species was a major step governing the formation of
the transition state in the cassava enzyme. The second part covers studies of enzymatic
synthesis of cello-oligosaccharide by mutated rice (BGlul) B-glucosidases. Mutations
of this enzyme at glutamate residue 414 destroyed the enzyme’s catalytic activity, but
the enzyme could be rescued in the presence of the anionic nucleophiles, which
verifies that this residue is the catalytic nucleophile. All three mutants (E414G, E414S
and E414A) could catalyze the synthesis of mixed length oligosaccharides by
transglucosylation when a-glucosyl fluoride was used as donor and pNP-cellobioside
as acceptor. The E414G mutant gave the fastest transglucosylation rate, which was
approximately 3 and 19 fold faster than E414S and E414A respectively, and gave
yields of up to 80 % insoluble products with a donor: acceptor ratio of 5:1. **C-NMR,
methylation analysis and electrospray ionization mass spectroscopy showed that the
insoluble products were B-(1,4)-linked oligomers with a degree of polymerization of 5
to at least 11. The BGlul E414G glycosynthase was found to prefer longer chain
length oligosaccharide acceptors and required acceptors that occupy at least three
sugar residue binding subsites as acceptor for productive transglucosylation.

KEY WORDS: 3-GLUCOSIDASE/TRANSGLUCOSYLATION SPECIFICITY/
GLYCOSYNTHASE/OLIGOSACCHARIDE SYNTHESIS
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