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Figure 1 ~Schematic representation of: (a) BSB, (b) BCAB, (¢) CMSCM, (d) DGSDG and (e) BDAB respectively
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Table 1 Docking results of substrate molecules in CHCl; and H, O
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Figure 2 The surface of the top-ranking docked conformation of compounds BCAB (light brown) and CMSCM

(carbon atoms in light blue) combined with active site of PC lipase
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Figure 3 Hydrophobic interactions between substrate and PC lipase by docking studies
(A) PCL-BCAB in CHCl;; (B) PCL-CMSCM in CHCl;; (C) PCL-BCAB in H,O; (D) PCL-CMSCM in H,O
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Figure 5 The degradation rate of PBS-co-DEG and PBS-co-DGA in CHCl; and H,; O
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Figure 6 The secondary structure of proteins and RMSF of residues of lipase in two systems
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Figure 7 The distance between the catalytic residues(Ser87-Asp264-His286) of PC lipase in two different solvents
(a) CHCly; (b) H,O
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Figure 8 The hydrogen interaction between Ser87 and water at the active site of PC lipase
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The Catalytic Degradation of PC Lipases and Molecular Simulation on
PBS Based Copolymer in Different Solvent System

ZHANG Min'" , LI Cheng-tao', XU Xiao-ling', QIN Jia-xiang', WANG Xu-yuan', QIU Jian-hui’
(1. Key Laboratory of Auziliary Chemistry & Technology for Chemical Industry, Ministry o f Education
Shanzi University of Science & Technology s Xi'an 710021, China;

2. Akita Prefectural University , Akita 015-0055, Japan)

Abstract: In this paper, molecular docking. the experiment and molecular simulation were connected to compare the
degradation of immobilized onion Pseudomonas lipase (Pseudomonas cepacia lipase (PC)) for poly (butylene succinate)
(PBS) based copolymers in chloroform organic phase and water phase. The copolymers were modified by adding 1, 4-
cyclohexanedimethanol(CHDM) and 1, 4-Cyclohexanedicarboxylic acid (CHDA) with six-member ring structure and
diethylene glycol (DEG) and ethanol acid (DGA) with ether bond structure. The binding mechanism and degradation
diversity for PC lipase and the substrate were illustrated. The results showed that the PBS based copolymers were catalyzed
degradation by PC lipase. The free binding energy order for PC and substrate in chloroform was CMSCM > DGSDG >
BDAB>BCAB>>BSB, and the order in water was CMSCM>DGSDG>BCAB>BDAB>BSB. The binding energy of CM
unit was highest. The enrichment of methylene in CM unit made the most stable docking for substrate and active site of PC.
Then PBS-co-CHDMS displayed the largest degradation rate. Due to the influence of the solvent effect, the combination for
enzyme and substrate kept more stable in chloroform than in water. As a result, the catalytic degradation rate in chloroform
was greater than it in water.
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