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Abstract: The nematode of citrus  Cobb 1913, is an important parasitic nematode of plants, very widespread in Tylenchulus semipenetrans
citrus growing regions of the world, and it is responsible of slow decline of citrus fruits. The aim of the present study focuses on the molecular 
docking approach to inhibition of the “Acetyl CoA Carboxylase” enzyme responsible for fatty acid synthesis in  and Tylenchulus semipenetrans
alteration disrupting the synthesis of the surface layer, this inhibitory action is based on essential oils of aromatic plants, taking as an example 
the Lamiaceae family, using four species and . This study Lavandula multifida, Lavandula stoechas, Rosmarinus officinalis, Thymus ciliatus
revealed that Cavacrol from  gives the best docking scores compared to Biotine, the co-crystallized inhibitor of the Acetyl Lavandula multifida
CoA Carboxylase, to spirotetramat as chemical insecticide already used against citrus nematode, and to the other complexes. Molecular 
Dynamics Simulation study showed a good result for the carvacrol- Acetyl CoA Carboxylase docked complex, for that can consider that 
carvacrol extracted from  essential oil as a functional inhibitor of Acetyl CoA Carboxylase activities and it can be used as Lavandula multifida's
good Bio-nematicides against  for the protection of the human health and environment.Tylenchulus semipenetrans
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Tylenchulus semipenetrans (citrus root nematode) is a 

species of plant pathogenic nematodes and the causal agent 

of slow decline of citrus. This pest causes damage most 

citrus production areas and diverse soil textures worldwide. 

Their feeding strategy is semi-endoparasitic and has a very 

narrow host range among commonly grown crops. These 

nematodes are considered as major plant-parasitic 

nematode because they can cause 10-30% losses (Verdejo-

Lucas, and Mckenry 2004). The fight against nematodes 

often involves the use of chemical nematicides such as 

spirotetramat. The latter presents a danger to ecosystems 

(Brück et al 2009) and new control strategies are therefore 

urgently needed. For this, bio-nematicides is option to 

improve the production and quality of citrus fruits in the world 

which can be made by certain plant parts and extracts 

possess nematicidal properties. The application of the plant 

parts or extracts to nematode infested soil affects nematode 

directly and stimulates soil microbes that reduce nematode 

populations (Ahmad et al 2004). The present consists in 

studying the inhibition of Acetyl CoA carboxylase, the 

enzyme responsible for the synthesis of fatty acids in 

Tylenchulus semipenetrans and its alteration disrupts the 

synthesis of the surface layer. This inhibitory action is done 

by ligands derived from four plants from the Lamiaceae 

family Lavandula multifida, L. stoechas, Rosmarinus 

officinalis, Thymus ciliatusand , to produce a bio-nematicide. 

The essential oils of these plants, growing spontaneously in 

Algeria, was isolated from the aerial parts of the plant (leaves 

and flowers), the major component being carvacrol (57.9%) 

for (Laghchimi et al 2014), thymol (44.2%) in L. multifida 

Thymus ciliatus α. (Bousmaha et al 2007), -pinène is one of 

the major components in  (19.6%) Rosmarinus officinalis

(Bousmaha et al 2007), and fenchone (68.2%) in Lavandula 

stoechas. in scilico (Bouzouita et al 2005). The  experiments 

in order to find the most coherent (Enzyme-Ligand) complex 

(s) to lead to the best inhibitors of acetyl CoA carboxylase in 

Tylenchulus semipenetrans nematode. The main purpose of 

molecular docking is to predict the most favorable 

conformation (position and relative orientation) of the ligand 

within its receptor.

MATERIAL AND METHODS

Ligands and protein preparation: The active ingredient of 

essential oils of each plant was considered. The three-

dimensional (3D) structures of compounds are downloaded 

from Pub Chem Project in SDF format (sequentially) from 

PubChem (www.pubchem.ncbi.nlm.nih.gov) and ligands 

were drawn from the software “Chemdraw” version 


