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Studies on the Bioactivity and Selectivity of Pyridonepezils to
AChE/BChE by Molecular Modeling

Yang Xueyu,Zhao Tengteng,Dong Keke,Zhu Xiaolei

(State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemistry and Chemical Engineering,

Nanjing University of Technology, Nanjing 210009, China)

Abstract ; Acetylcholinesterase ( AChE ) and butyrylcholinesterase (BChE ) are highly homologous proteins and play important
roles in the cholinergic nervous system. In current work ,we investigate the bioactivity and selectivity of the pyridonepezils
to AChE/BChE. The binding interactions between the two inhibitors and AChE/BChE are examined based on the
MM-PBSA method. The results demonstrate that the van der Waals interactions have the largest contributions to the binding
free energy,and the pyridonepezil exhibits higher bioactivity and selectivity to AChE/BChE compared to donepezil. The
rank of calculated binding free energies is in good agreement with experimental inhibiting constants of the two inhibitors.

Key words : cholinesterase , donepezil ,molecular dynamics simulation, MM-PBSA method , selectivity
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Fig. 1 Molecular structures of two inhibitors
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B A M4 G ReE T T, M55 AChE F1 BChE 48 TUA HAE FHAEAY R 45 R a0 1 R,
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Table 1 Binding free energy components for the four complexes by using MM-PBSA method ( kcal/mol)

HEY/MER AE,, AE 4y AE,,, AG AG onpolar AG,, AGy 1C50( pmol/L)
AChE/A1 -27.96 -63.19 -91.15 53.02 -7.16 45.86 —45.28 0.0094
BChE/A1 -10.83 -48.38 -59.21 37.49 -6.63 30.86 -28.35 6.6
AChE/A2 -18.41 -52.08 -70.48 41.14 -6.94 34.20 -36.28 0.01
BChE/A2 -2.56 -46.64 -49.20 25.11 -6.74 18.37 -30.83 2.5
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Fig.4 Interaction spectra of inhibitor-residue pair in the protein-inhibitor complexes
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