
Journal of Camel Practice and Research	 December 2016 / 241

DOI : 10.5958/2277-8934.2016.00041.2	 Vol 23 No 2, p 241-246

MOLECULAR MODELING AND DOCKING STUDY 
OF ACETYLCHOLINESTERASE FROM  

Camelus dromedarius
Hongju Wang1, Kaiming Ma1, Zhonghua Liu1, Dongzhu Jin1 and Wenqiang Wei2

1Department of Anatomy, 2Department of Microbiology,
School of Medicine, Henan University, Kaifeng 475004, China

ABSTRACT
The acetylcholinesterase (AChe) is the essential enzyme to hydrolyse the neurotransmitter acetylcholine (ACh) 

in central neural system (CNS). In our study, homology modeling method was used to model the 3D structure of AChe 
from Camelus dromedarius. The obtained model was evaluated and verified. Analysis of its structure and electrostatic 
potential showed that the AChe from Camelus dromedarius consistsed of 14 alpha-helices and 13 beta-sheets forming 
a gorge with a negative value of electrostatic potential. Structure alignment of AChe from different animal species 
showed their remarkable similarity. The results of molecular docking performed by Autodock 4.0 showed that ACh 
binds with the acetylcholinesterase at the gorge with the active site which contained S203, E334 and H447 residues 
similar to the catalytic triad of most serine proteases.
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The computation techniques, such as homology 
modeling and docking,  have been utilised to 
investigate the mysteries of camel proteins, such as 
chymosin (Sørensen et al, 2010; Sørensen et al, 2011).

The   acetylcholinesterase   (AChe)   can 
hydrolyse the neurotransmitter acetylcholine (ACh) 
in central neural system (CNS). Previous studies 
demonstrated that the active site of AChe contains 
two main subsites, the ‘esteratic’ and ‘anionic’ subsites 
(Nachmansohn and Wilson, 1951). The anionic subsite 
accommodates the positive quaternary amine of 
acetylcholine (Bourne et al, 2006). The esteratic subsite, 
where acetylcholine is hydrolysed to acetate and 
choline, contains the catalytic triad of 3 amino acids 
(SER200, HIS440 and GLU327) (Tripathi, 2008). The 
3 amino acids are similar to the triad in other serine 
proteases. Moreover, the atomic structure of AChe 
was first determined by X-ray in Torpedo californica, 
showing that its active site lies near the base of a deep 
and narrow gorge lined mainly by aromatic groups 
(Dvir et al, 2002). It was proposed that the dipole 
moment might serve to attract the positively charged 
substrate, ACh, into and down the gorge (Ripoll et al, 
1993). Many other animals, such as mouse, human 
and drosophila, have also been analysed for their 
protein structures of AChe, which are closely related 
to their functions (Zeev-Ben-Mordehai et al, 2003; 
Dvir et al, 2010). For instance, an abyssal fish could 

circumvent the environment of low temperature 
and high pressures by adjusting AChe’s enthalpic 
and entropic contributions to binding (Hochachka, 
1974). Most studies on camel AChe were focused 
on its pharmacological reactions with its inhibitors 
(Al-Jafari et al, 1996; Al-Jafari 1996; Aljafari et al, 1997; 
Kamal 1997 and Al-Jafari et al, 1998a; Al-Jafari et al, 
1998b and Kamal and Al-Jafari, 1999). However, the 
3D structure of the enzyme of Camelus dromedarius 
was still unknown. 

In this study, the amino acid sequence of the 
camel AChe, was used to model its 3D structure with 
a template of mouse Ache (PDB ID: 2HA2) obtained 
from PDB database by the methods of homology 
modeling and molecular docking. The 3D model of 
the AChe was further researched to reveal its basic 
physiological functions.

Materials and Methods

Preparations
All data used were based on published 

literature. The amino acid sequence of predicted 
AChe of Camelus dromedarius was derived from 
NCBI (gi: 744562652) (http://www.ncbi.nlm.nih.gov/
protein). The chemical structure of acetylcholine was 
downloaded from NCBI Chemcompound database  
(https://www.ncbi.nlm.nih.gov/pccompound).




