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Abstract:- 

EPX gene is a member of the peroxidase 

gene family and is expressed in 

eosinophils. The gene is found in a cluster 

of three peroxidase genes at chromosome 

17q23.Mutations in this gene result in 

eosinophil peroxidase deficiency. Till date, 

there is very less work undertaken on the 

gene. Thus the current work aims to 

analyze and annotate the gene both 

sequentially and functionally. The work 

also includes the mutation analysis based 

on the variable sites present in the 

sequences when compared among the 

related organisms. The complete variation 

analysis along with the identification of 

possible deleterious mutations has been 

performed. As the structure of the protein 

is not reported in the literature, modeling 

approach was employed using modeler 

9v3 to design its structure. The structure 

thus generated was also screened and 

validated for the quality using several 

parameters. The work can provide a stable 

platform for further investigation and 

research on EPX gene and its importance. 
 

Introduction:- 

This gene is a member of the peroxidase 

gene family and is expressed in 

eosinophils. The encoded precursor protein 

is processed into covalently attached heavy 

and light chains to form the mature 

enzyme, which functions as an oxidant. 

The enzyme is released at sites of parasitic 

infection or allergen stimulation to mediate 

lysis of protozoa or parasitic worms. The 

gene is found in a cluster of three 

peroxidase genes at chromosome 

17q23.Mutations in this gene result in 

eosinophil peroxidase deficiency. 

Materials and Methods:- 

EPX protein sequence Retreival :- 

Eosinophil Peroxidase protein  sequences  

were  retrieved  from  the National  Center  

for  Biotechnology  Information  (NCBI) 

[www.ncbi.nlm.nih.gov]. Ten more EPX 

sequences of related organisms are 

selected. The selected sequences were 

converted to FASTA format. 
 

Sequence analysis:- 

Sequence alignments: 

Multiple sequence alignment was 

performed with ClustalW. The ClustalW 

alignment file was generated. Phylogenetic 

analysis by means of dendrogram of the 

protein sequences was performed using the 

alignment obtained with ClustalW and 

visualized in tree top viewer. 
 

Conservation studies using BOX 

SHADE: 

To study the conservation  pattern  of the 

protein sequence with respect  to the 

sequences of the other organisms  BOX 

SHADE tool has  been  employed  that  

would  align  the  sequences using Global 

alignment method. This tool specifically 

performs  multiple  sequence  alignment  

in  order  to identify  and  analyze  the  

conservation  pattern  and evolutionarily  

strong  sites  present  within  the 

sequences. 
 

Domain identification using SMART: 
SMART is  an  online  tool  which  performs  

the internal  BLAST  of  the  input  sequence  

with  the sequences  in  the  CDD  database  to  

identify  the  total number  of  domains  present  
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in  the  given  sequence along with the 

information regarding the functions of each  

domain.  The  tool  also  provides  information 

about  the  other  elements  like  low  sequence  

repeats, signal peptides etc. 
 

Disorder Analysis using Insilco tools: 

Disorder analysis was performed using 

several tools like SIFT and RONN. The  

first  two  tools  will  enable  the  user  to  

select  or identify the regions of high 

mutability or disorderness based up on the 

input sequence. RONN will not only specify 

the  regions  of mutability  but  it  also provides 

the  disorder probability  for  each  residue 

based  upon which  the  main  target  site  

having  maximum mutability can be selected. 
 

Analyzing the effect of Mutations on the 

stability and Functionality of the 

proteins: 

Poly Phen was employed to analyze the 

effect of the substitutions of wild type 

amino acid with the new amino acid in the 

native sequence under study. This tool  

would  study  the  functional  effect  

whereas  the I mutant is  useful  to  

calculate  the  effect  of  substitution 

mutations  on  the  energy  and  stability  

of  the  protein sequence.  Based  upon  the  

results  of  the  disorder prediction  tools  

like RONN  the  regions  of mutability  

were  identified  followed  by  the  

selection of the sites responsible for major 

mutations. Once the sites are  identified  

the  effect of  substitution of these sites  

with  any  of  the  other  19  amino  acids  

was studied by the I mutant and Poly Phen 

tools. 
 

Result and Disscussion:- 
 

SMART RESULT:- 

Functional analysis using SMART  

Based  on the results  of smart  it can  be 

observed  that there  is  only  one  

functional  domain  named  An_ 

peroxidase extending  from  145 to 689 

positions  in  the  amino acid sequence. 

The major function of these Peroxidases 

are haem-containing enzymes that use 

hydrogen peroxide as the electron acceptor 

to catalyse a number of oxidative 

reactions. 

 

Fig 1: SMART results showing the domain present in the query sequence 
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Fig 2: BOX SHADE for the conservation study 

 

 

From the Fig2of BOX SHADE analysis it can be concluded that all the sequence of the 

EOSINOPHIL PEROXIDASE protein among the selected organisms has been conserved and 

they show maximum identity. 
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Disorder analysis using RONN:- 

RONN was used to analyze the disorder 

prone regions in the query sequence. The 

results showed that the maximum 

probability of disorder was found to be in 

the region FRRAR from 641- 

645positions. Thus, these regions are used 

for the further analysis. 

 

Table 2: Disorder probability and Tolerability for the selected region 640- 645 

 

AMINO ACID POSITION PROBABILITY SIFT ANALYSIS 

F 641 0.34 TOLERATED 

R 642 0.33 TOLERATED 

R 643 0.32 TOLERATED 

A 644 0.32 TOLERATED 

R 645 0.32 NON-TOLERATED 

645=y,w,v,t,s,q,p,n,m,l,k,i,h,g,f,e,d,c,a 

 

Fig 3: Regions of Disorder as shown by RONN 

 
The peak in the above figure indicates the probability of the disorder at that specific site. The 

horizontal line indicates the threshold value. 
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Generation of the Protein structure using 

Modeller 9v12 
 

Fig 4: The Best Model Structure Generated: 

 

TvLDH.B99990097.pdb          19431.47070   

-73399.81250        1.00000 

Validation of the structure generated: 

Fig 5: Ramachandran plot Generated for 

the Predicted Structure 

 

From the above Ramachandran plot the following 

inference can be made, thus the structure is 

acceptable. 

 

RESIDUES IN FAVOURED REGIONS=       91.4% 

#RESIDUESIN ALLOWED REGIONS=           

7.7% 

#RESIDUES IN DISALLOWED REGIONS=    

0.2% 

Conclusion:- 

The work involved the complete 

characterization of epx. Initially the 

sequence of the gene was retrieved from 

Gene cards database and the domains were 

identified using the SMART tool. The 

complete variability analysis was performed 

based on the results of MSA using 

CLUSTAW. The variability patterns were 

identified using a combination of the results 

obtained from RONN and SIFT. The work 

would provide an insight to the effect of 

change in the sequence on the tolerability, 

stability and functionality of the gene. The 

structure of the protein was modeled using 

Modeller 9v12 and the validation of the 

structural quality was performed in Saves 

server. The results of validation showed the 

quality of the structure to be 91.3% which 

indicates a very good structure for the 

sequence. 
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