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Figure 1. Molecular structure and the active site of levansucrases. A: Stereo view of the structures created by PyMOL (software) with PDB data

(http: //www. resb. org/pdb/home/home. do) . B: The active site of levansucrases from Bacillus subtilis (catalytic residues: D86, D247 and
E342) and Gluconacetobacter diazotrophicus (catalytic residues: D135, D309 and E401) (28
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Table 1. Reaction condition and yield of enzymatic synthesis of levan

strain enzyme sucrose /% pH T/C reaction medium levan/ (g/L)
Bacillus licheniformis RN— 30 sodium citrate buffer 68.9
LsRN 20 6.0
010537 50 sodium citrate buffer 71
Bacillus sp. ¥ levansucrse 40 6.5 40 acetate buffer 200
Zymomonas mobilis ZM1
levansucrase 20 5 0 acetate buffer 50
(ATCC 10988) ¥
Zymomonas mobilis 7M1
Zm-Lev 20 5.0 15 sodium acetate buffer 83
(ATCC 10988) 7
Rahnella aquatilis levansucrase 10 6.0 30 acetate buffer 27
ATCC33071 B2 17 acetate-acetonitrile (8/2, V/V) 20
acelate-acetone (8 /2, V/V) 21
acetate-DMSO (8/2, V/V) 16
acetate-methanol (8 /2, V/V) 29
acetate-ethanol (8/2, V/V) 25
acetate-ethylene glycol (8/2, V/V) 9.1
acetate-propylene glycol (8/2, V/V) 7.4
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Application of levansucrase in levan synthesis-A review
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Abstract: Levan is a fructan mainly linked by B—~(2,6) —glycosidic bonds with some B—(2,1) dinked branch chains. Some
microbial levan exhibit biological activities such as antitumor, antidiabetic and immunostimulating activities,
hypolipidemic effect, and function as prebiotics, which has a wide and potential application in the pharmaceutical and
food industry. Because of low extraction yields from microbial fermentation and a very complex process for chemical
synthesis of levan, enzymatic synthesis of levan has attracted tremendous interest. Levansucrase (EC 2.4.1.10) , a beta—
propeller protein belonging to the glycoside hydrolase family 68 ( GH68) with reaction mechanism of non-Leloir
glycosyltransferase, catalyzes the synthesis of levan by transferring the fructosyl group of non-activated sucrose into the
fructan chain. The molecular structure and regulation of gene expression of some microbial levansucrases have been
elucidated. Meanwhile, the enzymatic synthesis of levan by levansucrase is widely studied. In this review, catalytic
mechanism of levansucrase, molecular structure and regulation of gene expression of some microbial levansucrases, and the
application of levansucrases in enzymatic synthesis of levan were summarized.
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