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Site—Directed Mutagenesis of Klebsiella variicola Pullulanase for the
Improvement of Its Acid Resistance

MU Guocui', NIE Yao™, MU Xiaoging', XU Yan'?, XIAO Rong®
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China ;
2. State Key Laboratory of Food Science and Technology,Jiangnan University, Wuxi 214122, China;3. The
Center for Advanced Biotechnology and Medicine , Rutgers University , New Jersey 08854, USA)

Abstract: By analyzing the active site of Klebsiella variicola SHN-1 pullulanase and alignment of
the amino acid sequences of the pullulanases from K. pneumoniae , Bacillus acidopullulyticus and
B.naganoenstis ,eight site-directed mutagenesis including H626D,R756E,H852D ,R908E ,I619N,
F723Y,S850T ,and K851S were subjected to improve the acid resistance of K. variicola pullulanase.
After analysis of enzymatic properties , the optimum pH of H852D was shifted from 5.0 to 4.7, and its
stability was obviously improved when stored at pH 4.5. By the analysis of homology modeling and
structure of the pullulanase,the formation of two hydrogen bonds by single-site substitution was
supposed to be responsible for the improvement of stability at low pH,and the change of pKa value
in the active center of pullulanase caused the optimum pH migration.
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R756E CTCCGATCGTCTGGAAGACGCCGTGCG

H852D TGTGTCAAAAGACGACAACCAAACGCTG

RO0SE  CTCTAAATCTTTTACCGAAGATTCGTATGATTCCGG
1619N CTGGGAATGAACGTCAATATGGACGTGG

F723Y CCCGGACATTTATTTCTATGGTGAAGGTTGG

S850T CGTGAATTATGTGACTAAACACGACAACCAAACGC
K851S CGTGAATTATGTGTCATCACACGACAACCAAACGC

Dpnl W UIEGZEPEILALFE . B8 Dpnl iU 9] 45
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Fig. 1 Alignment of the amino acid sequence of pullulanase from different microorganisms
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