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Molecular Dynamics Simulations of Polypeptide/Amino

Acids Adsorption on Calcite Surface
ZHOU Xiaoxiao', ZHAO Zhennan™ , WANG Shuling® , TIAN Xie"” ,HEN Jiawei*
(1. College of Traditional Chinese Medicine, Guangdong Pharmaceutical University,
Guangzhou 511400, China; 2a. School of Medicine; 2b. Medical Experimental
Center, Hangzhou Normal University, Hangzhou 310036, China. )

Abstract: The selective adsorption of biomolecules onto inorganic crystal surface is one of the key
issues in the studies of biomineralization. In this study, the adsorption behaviors of polyaspartic acid,
aspartic acid and lysine on calcite (104) surface were investigated by molecular dynamics simulations.
Moreover, the adsorption features and dynamics characteristics of these molecules on calcite (104) surface
were analyzed. The data from the simulations show that the direct interaction between polyaspartic acid
and calcite (104) surface is relatively weak and polyaspartic acid is preferentially located in the third/fourth
solvation layer, interacting with the surface by forming hydrogen bonds with the ordered water molecules.
The adsorption results of aspartic acid and lysine on the calcite (104) surface indicate that the electrical
property of NH; and COO™ is the key factor influencing amino acid adsorption on the material surface.
The charge distribution and density of calcite (104) surface significantly affect the adsorption orientation,
structure and strength of the charged residues in the polypeptide or protein. In the process of studying the
mineralization, it is necessary to pay attention to the lattice matching among biological molecules, nuclei
and surfaces.
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