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SUNAREE CHOKNUD : TRANSGLUCOSYLATION BY RICE
B-GLUCOSIDASES AND B-TRANSGLUCOSIDASE VARIANTS.

THESIS ADVISOR : PROF. JAMES R. KETUDAT-CAIRNS, Ph.D. 141 PP.

B-GLYCOSIDE HYDROLASE/ B-TRANSGLUCOSIDASE/ B-EXOGLUCANASE/

TRANSGLYCOSYLATION/ ALKYL GLUCOSIDE/ ANTIBIOTIC

Glycosylation is an important mechanism to restrict or increase bioactivity,
increase water solubility and provide receptor binding sites. Glycosides can be produced
by glycosyltransferases that transfer sugars from nucleotide sugars or glycoside
hydrolases via transglycosylation or reverse hydrolysis. Some glycoside hydrolase
homologues prefer to transfer sugars from glycoconjugates to nucleophiles other than
water and are designated transglycosidases.

oside hydrolase family 1 are a widespread group of enzymes that hydrolyze the
O-glycosidic bond between a sugar portion, which can be one or more
monosaccharides, linked to a non-sugar moiety. Os9BGlu31 transglucosidase has been
recognized to catalyze transglycosylation in production of glycoconjugates in
plants from previous reports. Os9BGlu31 variants W243L and W243N were previously
shown to have high activity and transglycosylate more substrates than wild-type
enzyme. The transglucosylation of medicinal compounds by Os9BGlu31 variants
W243L and W243N and assessed by reaction and ultra-high performance liquid
chromatography (UPLC). Among the tested acceptor substrates, six acceptors resulted
in glycosylated products, including chloramphenicol, nybomycin, ampicillin,

amoxicillin, tetracycline, and doxorubicin. Chloramphenicol glucoside was produced
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of this carbohydrate was removed by Endoglycosidase H. The high glycosylation form was
found to have highest specific activity at 17.8 U-mg’', the form with medium glycosylation had
9.76 U-mg’!, and the low glycosylation form had 4.02 U-mg, while the deglycosylated form had a
specific activity of 9.47 U-mg. Glycosylation did not seem to be critical for the stability of
OsExol. The catalytic efficiency values of the OsExol glycosylated form were lower than the
deglycosylated form for pNPGlc (kca/Km 113 and 157 mM's™), laminaribiose (kca/Km 446 and
546 mM's™"), and laminarin (kea/ Km 438 and 602 mM-'s™"). When OsExo2 in pET32a/DEST
was produced in E. coli, it was found to have transglucosylation activity toward ethylene
glycol during HIC purification, evidenced by its activity increasing with increasing ethylene
glycol concentration. The transglucosylation activity of OsExol and OsExo02 was assessed in
reactions using pNPGIc as a glucosyl donor substrate and various alcohols as acceptors.
OsExol and OsExo02 could apparently only transfer glucose to primary alcohols of short-chain
molecules. The structures of short-chain alcohols were confirmed by NMR including
methyl-p-D-glucoside, ethyl-B-D-glucoside, n-propyl-B-D-glucoside, 1-butyl-B-D-glucoside,
3-methyl-1-butyl-B-D-glucoside, propargyl-p-D-glucoside, 4-hydroxybenzyl-B-D-glucoside, and
B-mercaptoethyl-B-D-glucoside. The pNPGIc can act as both, glucosyl donor and acceptor
substrate at the same time. Four pNP-oligosaccharide products were identified from the
transglucosylation reaction toward pNPGlc including pNP-gentiotrioside, pNP-gentiobioside,
pNP-cellobioside, and pNP-laminaribiose. Cello-oligosaccharides (C2-C5), laminari-
oligosaccharides (L2-LS5), and the polysaccharides laminarin, barley glucan, and lichenan
could serve as glucosyl donors for OsExol and OsExo2. These results suggest efficient

enzyme-catalyzed routes to produce useful glycoconjugates.
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