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Current Progress in Glycosynthase and Its Application
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Abstract : Glycosylation can not only improve the physiochemical properties of biological macro-
molecules and small-molecule compounds, such as water solubility and stability, but also en-
hance their original bioactivity or confer a new activity. At present,extraction,chemical synthe-
sis and enzymatic synthesis are the main tools of obtaining glycosylated products. However, the
first two methods often show poor product diversity,low yield or poor specificity. The enzymat-
ic glycosylation based on glycosyltransferase and glycosynthase can be a good solution to these
obstacles and exhibits a number of advantages. As glycosyltransferase has been reviewed previ-

ously,this paper summarizes the recent progress of glycosynthase and provides reference for

the development and application of multifunctional glycosynthase.
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Table 1 Glycosynthases derived from exo- and endo-glycosidases to date

FARMAW Kk RO gk 293k
Parental glycosidase Family u S Linkage formed  Reference
SMUIBET B exo - Glycosidases

A lucosidese Gl oEmsA B 6]
@fﬂﬁf\*ﬁgfum & glycosidase GH 1 E387A B-(1,3/4/6) [7]
?fif?ﬁpﬁfffiwéam B-glycosidase GH 1 E386G B-(1,3/4/6) [s]
B B R ivcosidase GH1 — Esiza F19) (8]
B elucosidase GH1  EsssA E (o]
g‘ﬁfﬁfﬁ%umi dse GH 1 E414G B-(1.4) [10]
B e GHz  EReAs B ate
ﬁ%ﬁﬁiﬁjﬁ;ﬁg—iﬁftosidase GH 2 E537S B-(1.,6) [12]
B s onidase GHz  Es0iG pLD) (1]
e e -glucosidase GH3 DG A [14]
e e eglucosidase GH3l  DisIG w(Le/w (18]
G eylosidese GHE2  EsG pLo) (16]
P EIBEH i endo - Glycosidases

e T ulese GH7  E197A L) (18]
S cum fxylanase GH10  E2036 Bt (1)
ﬁ%ﬂ%@ﬁfﬁ%ﬁ%m% GH 10 E301G B-(1,4) [19]
l@ﬁ‘ﬁﬁ%ﬁ%ﬁﬁghymm GH 10 E259G B-(1,4) [19]
e slanase GH10  E25G  p( [16]
iiﬁﬁﬁ%’%ﬁﬁﬁﬁyloglucanase GH 16 E155A B-(1,4) [20]
P wcanase G Emoa FE [21]
< i-glucanase GH17  E21G pLs) [22]
e BAIYIB N -2 BRI B GHgs N1sQ A o

Mucor hiemalis endo - - N - acetylglucosaminidase
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Fig.1 Catalytic mechanisms for retaining glycoside hydrolase (A),retaining glycosynthase (B),substrate-assisted N -acetyl
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glucosaminidase (C) and oxazoline sugar-dependent glycosynthase (D)
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Fig. 2 Catalytic mechanisms of an inverting glycoside
hydrolase (A) and an inverting glycosynthase(B)
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