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INTRODUCTIONINTRODUCTIONINTRODUCTION

In our body, glycoconjugate are important compounds and have a crucial role in fundamental biology, with many applications for therapeutics of human 
health, such as anti-microbial vaccine, anti-cancer agents, antibiotics, antifungal, anti-parasitic agent, anti-inflammatory agent food ingredients and other 
many functions. Glycoconjugate can be formed by chemical or enzyme-catalyzed glycosylation reaction.  Enzyme-catalyzed glycosylation has been 
recognized as a feasible tool to synthesis glycosylated products. Rice Os9BGlu31 (EC 3.2.1.21) is one of enzyme in glycoside hydrolase family 1 (Gh1), 
a family that mostly catalyzes hydrolysis reaction. Os9BGlu31, however, mainly has transglycosylation activity that can transfer a glucosyl moiety to 
another aglycon moiety to form new glycosylated compounds through a retaining mechanism. This reaction may improve the bioactivity, stability, 
solubility , and physicochemical and physiological properties of the compounds, such as promising functional compounds and pharmaceuticals. In this 
study, we investigated the ability of rice Os9BGlu31 transglucosidase for glycosylation of phytosterols and phenolic acids to synthesis glycoside or

Rice Os9BGlu31 transglucosidase and its mutants transferred a glucosyl moiety
from p-nitrophenol-β-D-glucopyranoside as glucose donor to glucose acceptors
through transglycosylation reactions. Its mutants had higher activity than wildtype on 
phytosterols and phenolic acids to produce glucosides or glucosyl esters. The rice 
Os9BGlu31 transglucosidase is promising for glycosylation of compounds of interest, 
which may be improved by engineering the substrate specificity to allow production of 
a range or novel glycoconjugates.

Protein expression and purification
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Figure 1. SDS-PAGE result of Os9BGlu31 after purification by IMAC. 
               (A) 1   IMAC, (B) 2    IMAC.

Enzymatic synthesis of glycosylated compounds 

Figure 2. TLC results after transglycosylation reaction by using Os9BGlu31 and
                its mutants with (A) phytosterols and (B and C) phenolic acids.
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Enzyme activity and UHPLC results  

Figure 3. Enzyme activity of Os9BGlu31 and its mutants with several glucosyl acceptors. The mutants 
           had higher activity than wild type (WT) to produce glycosylated compounds. Mutations of 
                Os9BGlu31 are Trp243Asn (W243N), Trp243His (W243H), and Trp243Leu (W243L).

Figure 4. Chromatogram profile of each glycosylated compounds after transglycosylation reaction
            by using Os9BGlu31 and its mutants. The mutants tended to produce glucosyl esters 
                and glucosides.

Figure 5. H-NMR spectra of (A) 
γ-oryzanol glucoside and (B) 
p-Coumaric acid glucosyl ester. 
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glucosyl esters.

st nd


	Page 1

