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Molecular Dynamics Investigations of Aspergillus niger
a—L-rhamnosidase with Naringin

GONG Jianye', WU Zheyu', LIU Jianan', LIAO Hui', LI Lijun™?*, NI Hui'?
(1. College of Food and Biological Engineering,Jimei University, Xiamen 361021, China;2. Fujian Provincial
Key Laboratory of Food Microbiology and Engineering , Xiamen 361021, China)

Abstract. a-L-Rhamnosidase generates prunin and L-rhamnose by hydrolyzing naringin, which can
be used to debittering citrus juices. In the present study,the a-L-rhamnosidase , previously identified
from Aspergillus niger IMU-TS528 ,was docked with naringin and the binding energy was calculated
by molecular dynamics simulation and MM-PBSA method. The results of binding energy indicate
that var der Waalsforce is the main driving force for enzyme-substrate combination;whereas the
electrostatic interaction and non-polar solvents contribute less. In addition,the critical amino acid
residues for hydrophobic effect are Trp236,Ala340,1le462,Phe461,Tyr516,Val522 and Trp528.
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Ser286,Phe465 and Pro520 are important amino acid residues which could form steady hydrogen

bonds with naringin. The key amino acid residues identified in the study provides valuable targeting

sites for remoulding a-L-rhamnosidase in protein engineering.
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Table 2 Binding free energy of complex of naringin and Aspergillus niger a—L-rhamnosidase

Trp236 -7.0797 2.9798 -0.8010 -4.8702
Asp239 -1.9803 -0.3953 -0.0109 -2.3882
Pro276 -9.7800 3.7496 -0.4974 -6.5125
Ser339 -9.2192 6.1270 —-0.7908 -3.8930
Ala340 -6.7569 2.4466 -0.5792 -4.8975
Asp341 -3.9270 1.6277 0 -2.3119
Tyr359 -5.9168 1.3300 -0.2986 -4.8771
Phed61 -7.2892 3.7843 -0.8840 -4.3872
Ile462 -4.4851 0.1164 -0.3428 -4.7131
Phe465 -4.9330 1.3734 -0.2459 -3.8069
Phe501 -2.9544 1.3127 -0.4614 -2.1071
Glu503 -0.4880 -1.5699 0 -2.0601
Tyr516 -3.9066 0.9046 —-0.4495 -3.4492
Pro520 -4.9326 3.0577 -0.6154 -2.4860
Val522 -3.8770 1.8340 —-0.4045 -2.4496
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