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Abstract. Background: Radopholus simii, (Cobb) Thome is a migrntory endoparasitic nematode infesting severnl tropiCal and sutHropical piant speties. Computational 
screening and conserved domain annotation of assembled EST sequences from the burroving nematode (R. simiN,) mvealed seven oontigs simi~r to gictothione &transfernses 
(GSTs) and fourconigs for cerboX)iesternses / cholineslBrases (CESs). One of the contigs corresponding to each gene were doned from R. similis eDNA (KM670018, KP027005) 
and characterized by ph~ogeny and structu",1 motif comparison. Glutathione &trans!e",se is a oitical anliOllidant and detoxilcation anzyrre and carboxyleste",se is mspon.ble 
for rontroIling the nelVe impulse, detoxilcation and various devel~mental functions. Deto~ng atiMy of these proteins makes them as major targets of pesticides used for ~ant 
parasitic nematode (PPN) management ' 
Methodology: m the pmsentwork, both molecular biology and bioinforrnatics approaches have been used to study two potentialla!yet genes of R. simi/is The study pmsents 3[)' 
structurnl models for Rs-GST and Rs-CES proteins using oonventionai molecular modeling techniques and structurnl motifs have bean characterized IIith motif elucidation and 
sequence ana~is methods. Subsequeniy, consense based ph~eneic analyOs approach was ftjlowed to define the evoutionary miationships for each target proteins. 
Results: We report for the first time the pmsence and ampiilication of two novel target genes (GSTs and CESs) from R. simi/is, The structural molif charade!izalion of the two 
genes IIith oorrespondlng nematode genes indicated the functional diversity of the oonserved motifs pmsenf in Rs-GST and Rs-CES. The search for protein signature moils 
through InterProScan analysis confirmed the pmsence of thiomdo~n-like ftJd (IPR012336), glutathione S4ransferase, N-lerrrinalIIPR004045), glutathione &transferase, C
terminal OPR010987) and glctothione S4ransferase domain (PFOO043) for Rs-GST aJld carboX)iesterase, type B (IPR002018), ~phaloeta hydrolase fdd OPR029058) and 
carboxyles!arase domain IPFOOI35) for Rs-CES, The 3D protein models of each protein were developed through homology mode~ng and the aclive-site residues were pmdicted, 
Ph~ogenetic analyOs mvealed the evclutionary miationships of each la!ye! proteins. 
Conclusions: Idenlifylng and doning of genes invoved In nemsfode suTWial and determining their functions am .tal to elucidate the paraOtism and host invasion processes of 
PPNs, The comparative structurnl analysis and molif cha",cterization of studied targets Yin probabiy oller a novel approach for oontroling plant nematodes. 
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Introduction 
The burrowing nematode Radopholus similis (Cobb, 1893) Thom~ 1949 is a 
migratory endopara~te infesting several tropical and sub·tropical plant species 
and causing massive plant tissue necrosis because of their aclive migration 
through root tissues and destructive feeding on plant cells [1·21, R. simiK, is known 
to invade and feed in the cortex of roots of more than 365 plant species [3·6] and 
is distributed throughout most tropical and subtropical areas, where ~ severely 
harms bananas, citrus crops, peppers and many other economicaUy important 
trops [1,1,7], 
Today plant parasitic nernatodes (PPNs) are managed \\Oh chemical pesticides 
which are a short·term solution because of the soil inhabitance of nematodes and 
the perennial nature of crops [8-91. Presenily, the re",arch focus has transferred 
to moleGIJlar biology approaches [10·131 rather than traditional approaches [14·151 
for management of nematodes. The esophageal gland setretion proteins [161 and 
pathogenic genes have been the focus of many stulles [10,17·19]. Another target 
group is antioxidant enzymes that help to defend themselves against reactive 
oxygen species (ROS) whch are produced by the inoomplete reduclion of oxygen 
during respiration In mitochondria and as side products of a variety of normal 
metabolic reaclions or from the immune response of the host, Setretory 

antioxidant proteins produced by PPNs play an iIlportant role in diminishing plant 
deten", system and invading hostpiants [10f Cloning corresponling genes and 
determining their functions are important for elucidating the host invasion 
processes of plant nematodes and v.;U ikely provide a new approach to control 
PPNs[211, 
Glutathione S·transferases (GSTs) are v.;dely distributed among all living cells and 
am a major ceHular detoxification sysmm via catalyzing to~n conjugation with 
reduced glutathione (GSH) or passively binding to various exogenous 
/endogenous toxic moleGIJle& They comprise a large family of muffifunctional 
dilleric enzymes that are encoded by mulDgene lammes involved in the 
metabolization of a broad variety of xenabioties and reactive endogenous 
compounds, GST. have been explo~ed as pomntial target for many 
chemotherapeutic agents [12·16]. Deto~fying enzyme, GST s belongs to a protein 
family involved in critical antioxidant and detoxification of xenobiotics, protection 
from oxidative damage and intracellular transport of hormones, endogenous 
metaboUles and exogenous chemicals [27·18]. Functions of GST s have been 
investigated in helminth para sims, not least because they have been identified as 
potential vaccine candidates in digeneans [291. 
Carboxylesterases (CESs) is a cytoplasmic enzyme which plays a critical role in 
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