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Figure 1. The 3D structure model of the LipA and the sites chosen for saturation mutagenesis. A: 3D structure model of LipA; B: The hydrogen bond

between the catalytic triad of LipA; C: 3D structure model of LipA display the sites chosen for saturation mutagenesis.
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Figure 2. Experimental amino acid distributions and insertion
mutation of the saturated mutation library for lipase LipA E* site.
A: The type and distribution of amino acids from mutation library
E*. Stop codons of E. coli are represented by the sign of asterisk ;
B: The sequences alignment among various mutants which contain

multiple primer insertions.
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Figure 3. Residual activity of mutants by site directed

mutagenesis.
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Table 2. Variants screening from different mutant libraries

Library Mutational type Increase rate of residual activity /% Library Mutational type Increase rate of residual activity /%
L% G 12.27 +1.78 220 S 12.18 +1.92
E® P 37.08 0. 49 220 p 16.50 2. 86
F2! S 17.20 1. 56 220 W 24.77 +2.55
F2! H 17.49 +1.26 y220 D 24.45 +0.76
F2! G 20. 40 +0. 54 220 E 36.36 +0.25
F2! P 24.10 £0.73 L2 F 5.05 0. 14
F2! N 26.98 +0.2 L8 I 7.93 +0.67
F2! E 36.52 +1.18 128 N 11.18 +0.59
F2! D 42.72 +1.74 | T 15.71 =1.58
y20 T 11.06 +0. 88 L8 D 19.16 +1.71
V220 Q 11.51 £2.60 L8 E 38.20 2. 51
y220 A 14.24 +0. 34
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Figure 4. The Ts,'?of wild type lipase and mutants.
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Figure 5. The t,,, value of wild type lipase and mutants.
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Figure 6. The 3D structure model for solvent accessible surface area of a specific amino acid residue between the

wild type lipase and lipase mutants. A: LipA¥?'D; B: LipA-V**'E; C: LipAL>"®E.
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Table 3. The solvent accessible surface area of the specific amino acid residue

Type of amino acid residue F22! p*!

2
VZZO EZZO L_IS E218

196. 66

Solvent accessible surface area (A?)
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Screening for mutants with thermostabe lipase A from
Burkholderia sp. 7Z.YB002

Yanru Liu” , Liging Qiu, Jianzhong Huang, Bingchun Zhao, Zuozhen Wang, Xiaolan
Zhu, Yuanyuan Gao, Zhengyu Shu’

National & Local United Engineering Research Center of Industrial Microbiology and Fermentation Technology;
Engineering Research Center of Industrial Microbiology, Ministry of Education; College of Life Sciences, Fujian Normal

University, Fuzhou 350108, Fujian Province, China

Abstract: [Objective] We improved the thermostability of LipA from Burkholderia cecapia ZYB002 by protein engineering
technology to expand the application of lipase LipA. [Method] On the basis of B-factor value of lipase LipA, series of
potential mutation hotspots were selected for iterative saturation mutagenesis and the corresponding small mutation gene
libraries were then constructed to screen the hyperthermal variants. [Results] From the above mutation libraries, we
obtained a series of mutants whose enzyme half-ife at 55°C increased by 1.7 to 2. 2-fold. [Conclusion] B-factor iterative
test (B-FIT) is feasible to mutate thermostable strains.
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