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Fig. 1 Structure simulation analysis of protein cds1-3
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Fig. 2 Substrate channel simulation of cds1-3 enzyme
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F289A-f  5'-CGACACAGCAGCGTTCGTGCCGCAAATGCCC-3'
F289Ar  5-CACGAACGCTGCTGTGTCGTAATTCGGGCGCGG-3!
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E66G-r 5'-CAAACAAGCCGTCGCTTCCCGTTTTCCGCATCGG-3'
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Table 2 Parameters of purification steps of mutational enzyme E66G

Gl Ak A T MEA SE L% 0 afi fb A5 % &S
P irfi TAO'/ " Total protein Total enzyme Specific activity Purification Recovery
urthication step (mg) activity (U) (U/mg) fold rate (%)
T 3
B0 i Ll 52.93 850. 62 16.07 1.00 100. 00
Crude enzyme
BAE Ll - .
Nickel purification 5.19 433. 86 83.68 5.21 51.00
B AR
W1 72 i 0. 84 94. 29 111. 85 6.96 11.08
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Table 3 Substrate specificity of cdsl-3 and mutational enzyme
E66G

ALK 3 1
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Table 4 The synergistic results of cdsl-3 and E66G with Bacillus licheniformis a-amylase

cds1-3 5 o UE B B P[] R

E66G 5 o-JE A il b 7] 5

Y Collaborative rate of cdsl-3 and a-amylase Collaborative rate of E66G and a-amylase
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1:1 1:2 1:3 1:4 1:5 1:1 1:2 1:3 1:4 1:5
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Site-directed Mutagenesis of Amino Acid in the Substrate of Cy-
clodextrin Hydrolase cds1-3

TANG Hongchi' s MO Li*,BI Hai’,LIN Lihua' ,GUO Yuan',PANG Hao'"”

(1. National Engineering Research Center for Non-Food Biorefinery, State Key Laboratory of Non-Food Biomass and Enzyme
Technology,Guangxi Key Laboratory of Bio-refinery, Guangxi Bio-science and Technology Research Center, Guangxi Academy of
Science, Nanning » Guangxi, 530007, China; 2. College of Life Science and Technology, Guangxi University, Nanning, Guangxi,
530004, China)

Abstract ;: By analyzing the protein structure of the cyclodextrin hydrolase cds1-3 with macromolecular hydrol-
ysis ability, the substrate-related amino acids were selected for site-directed mutagenesis. By comparing the
functional differences between the mutant enzyme and the wild enzyme, the amino acids that determine the
specific function of cds1-3 were located. Protein substrate binding analysis was performed using sybyl 1. 2.
The amino acids Glu66, Pro48, and Phe289 related to multimer formation, substrate binding, and substrate
channel were selected as mutation sites. The pSE380/FE66G ,pSE380/P48H ,pSE380/F289A expression plas-
mids were constructed by reverse PCR and expressed. Enzyme-activated mutants were obtained and compared
with the original enzyme for substrate specificity analysis. The relative enzyme activities of the mutant en-
zyme E66G degrading macromolecular substrates such as tapioca starch and amylopectin were increased by
26.96% and 23.15% ,respectively, while the hydrolysis ability of the small molecule substrate pullulan was
decreased by 13.14%. Therefore,cds1-3 is a special cyclodextrin hydrolase capable of hydrolyzing macromo-
lecular substrates,and amino acid Glu66 is one of the key amino acids of cds1-3 hydrolyzed macromolecular
amylopectin.

Key words: cyclodextrin hydrolase, homology modeling, substrate channel, site - directed mutation, protein

structure,amino acid
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