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BGLU1 E176Q/B-GLUCOSIDASE/TRANSGLYCOSYLATION/ GLYCOSIDE

HYDROLASE FAMILY 1

Rice BGlul (systematically named Os3BGlu7) is a rice (Oryza sativa)
B-glucosidase that is classified in glycoside hydrolase family 1 (GH1) and is highly
expressed in flowers and germinating shoots. The BGIlul catalytic acid/base mutant
E176Q was expressed as an N-terminal thioredoxin/His6 fusion protein in Escherichia
coli strain Origami(DE3). BGlul E176Q was purified by two steps of immobilized metal
affinity chromatography (IMAC) with a proteolytic digestion in between. The fusion
protein purified by the first IMAC had an apparent molecular weight of 66 kDa. The
thioredoxin/His6 tag was cleaved from the protein with enterokinase, and the tag-free
BGIlul E176Q protein of 55 kDa was purified by IMAC and gel-filtration on a Superdex
200 column. The crystallization of BGlul E176Q was accomplished by optimization of
the previously utilized conditions in hanging drop vapor diffusion with microseeding.
Crystals of BGlul E176Q in covalent complexes with 2-deoxy-2-fluoro-f-bD-mannoside
(DNP2FM) and p-mannose (MAN) were obtained by crystallization of the protein in
23% (w/v) PEG MME 5000, 0.2 M (NH,),SOs, 0.1 M MES, pH 6.7, and 10 mM
DNP2FM and 21% (w/v) PEG MME 5000, 0.2 M (NH,),SO4, 0.1 M MES, pH 6.7, and
pNPMan, respectively. The data sets from diffraction of X-rays with crytals of BGlul

E176Q with DNP2FM or MAN were collected to 1.95 A and 1.69 A resolution,



v

respectively. The structure of BGlul E176Q with DNP2FM and MAN were solved by
molecular replacement with the BGlul E176Q structure with 2-deoxy-2-fluoroglucoside
(3AHT) with two protein molecules per asymmetric unit. These solutions gave a solvent
content of 47.63% and Matthews coefficient (VM) of 2.35 A® Da™ for the BGlul E176Q
with DNP2FM complex data set, and a solvent content of 47.63% and VM of 2.35 A% Da™*
for the MAN complex data set. The sugar pyranose ring in the BGlul E176Q complex
with DNP2FM in the active site had a “C; relaxed chair conformation similar to that in the
BGlul E176Q complex with 2-deoxy-2-fluoro--D-glucoside (DNP2FG). Free MAN was
found in the active site of BGlul E176Q with pNPMan.

Rice BGlul E176Q transglycosylation activity in moving sugars from pNPGIc or
pNPMan donors to p-nitrobenzenethiol (NBT) acceptor to produce p-nitrophenyl-
thioglycosides was characterized. The products of these transglycosylation reactions were
found at the same positions as the respective p-nitrophenyl-thioglycosides in thin layer
chromatography (TLC) and high performance liquid chromatography (HPLC). Increasing
the concentration of NBT up to 10 mM in the reactions with pNPGIc resulted in an
increased apparent percentage of the pNPGIc converted to p-nitrophenyl-thioglucoside.
Similarly the apparent percent conversion to the transglycosylation product p-nitrophenyl-
thiomannoside with 5 and 10 mM pNPMan increased as the concentration of NBT
increased to 10 mM, but 10 mM NBT appeared to inhibit coversion at the 2 mM pNPMan
donor substrate concentration. These results suggest that the BGlul E176Q acid/base
mutant may be used to produce p-nitrophenyl-thiomannoside, which is difficult to

produce by organic synthesis.
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