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ABSTRACT 

Objective: Hepatitis C (HCV) is a contagious disease and recent treatments confirm the 

requirement for new HCV drugs. Many artificial analogues targeting ‘HCV serine protease’ 

and ‘RNA-based RNA polymerase’ arrived early in the clinic. The experimental data included 

warfarin and other analogues to evaluate a distinct inhibitor of the HCV NS5B RdRp 

polymerase. The purpose of the study was to find an inhibitor of such proteins.Method: 

Warfarin and other analogues are included in the NS5B receiver using Auto vina dock 

software. In the dock calculation they provide the correlation and RMSD values.Result: In 

total 3 compounds were incorporated and gave consistency values between -6.8 to -7.6 

(kcal / mol) respectively.Conclusion: From the docking study of the 3 compounds, a few of 

them have shown excellent affinity for receptors and therefore, can be considered for 

further studies. 
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INTRODUCTION 

Visual examination of composite libraries 

has been commonplace since the 

discovery of contemporary medications. 

The development of a suitable molecule of 

targeted cellular fishing molecules allows 

researchers to discern between binding 

and non-binding bonds to huge chemical 

reserves while also reducing the number of 

compounds that must be tested.1 During 

the visual test, the primary site of each 

molecule is identified and scored points 

using the same point-finding function that 

was used to calculate the prediction 

mode binding. 2 A specified number of 

compounds are chosen for testing in the 

tests at the end of the test process. 

Docking is therefore a visual and auditing 

technique that uses poorly structured and 

positive chemicals on a location that binds 

protein to negative and low score points. A 

huge number of active chemicals are likely 

to be concentrated in the component of 

high-scoring computers.3  

          Hepatitis C virus nonstructural protein 

(NS5B) is a viral protein discovered in the 

virus (HCV). It increases the polymerization 

of ribonucleoside triphosphates (rNTP) 

during RNA replication and has the critical 

function of reproducing the RNA of the 

HCV virus utilising a viral positive RNA fibre 

as a model. Based on the identical 

sequence of BK, multiple crystalline 

structures of NS5B polymerase in various 

crystalline forms have been determined 

(HCV-BK, genotype 1). The right hand, with 

its fingers, palm, and thumb, can depict 

the structure. The protein's palm structure 

contains the active surrounding 

environment, which is different from NS5B.4-
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    An effort was made to develop warfarin 

and a few other compounds as well as to 

study the inhibitory effect of molecules in 

order to detect potential NS5B inhibitors. 

The research results are reported here. 

MATERIALS AND METHODS 

Materials 

In the present study, various biological sites, 

bioinformatics tools and software were 

used. The software used and the tools are 

presented in Table 1. 

Table 1:  Software used for the study 
 

 

 

 

 

 

 

 

Method 

Structural Assessment of the Protein 

By using the Discovery Studio, remove the 

ligand from the structure of protein NS5B. In 

this study, protein acts as a receptor. Make 

the grid box of protein and set the 

dimensions of( x, y and z). Note the (x, y 

and z ) centers then put the values in conf 

file of vina.  

Docking  

Docking allows screening a database of 

compounds and calculating the strongest 

binders based totally on various 

capabilities. It explores ways in which two 

           Software            Utility 

  Discovery Studio 4.1 For refine the protein, removing ligand from protein and for 
modification 

  AutoDockTools-1.5.6 2D structure of ligand, generate 3D modles 

  Auto dock vina Docking software 

  PyMOL  For open ligand, for interaction of protein and ligand 

  MedChem_Designer 3.0 For ADMET properties 
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molecules, inclusive of pills and an enzyme 

it together and to every other properly. The 

molecule may also bind to the receptor 

and alter their function. The interplay of 

drug and receptor complex turned into 

identified via docking and their relative 

stabilities have been evaluated with the 

aid of autodock_vina and evaluated their 

binding affinities. 

in this look at, NS5B as receptor and 

caffeine, warfarin, etisomicin, have been 

taken as ligands. Docking examine was 

achieved between receptor and ligands 

by using the Autodock_vina. The structure 

of NS5B changed into taken by the protein 

data bank. All water molecules and ligand 

were removed from the receptor for 

docking research. The systems of the 

molecules under research had been 

sketched using the PyMOL. 

The visualization and evaluation of the 

protein shape became made and the 

docking evaluation of the proposed 

compounds with receptor performed by 

way of docking software Autodock_vina. 

Ligands 

By using the discovery studio open the 

ligand and modify them.  

 

In warfarin O1 changed with C1, O2 

changed with N2 and O4 changed with H4 

as shown in figure 1. Then set the number 

of torsions in the ligand.  

             
                                                             Fig 1: Modified ligand 1. 

In Etisomicin O7 changed with C7, O1 changed with C1 and O5 changed with N5 as shown in fig 2. Then set 

the number of torsions in the ligand. 

 

 
                                                             Fig 2: Modified ligand 2 
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In Caffeine N3 changed with C3, N5 changed with C5 and O2 changed with N2 as shown in fig 3. Then set the 

number of torsions in the ligand. 

 

 

 

                                                                                   

 

 

 

              

                                                         

 

 

 

  

                                                         Fig 3: Modified ligand 3 

 

CID of the original ligands along with their modifications are given in table 2. 

 

 

Table 2: CID of the original ligands along with their modifications 

 

        Name         CID   Structure         R1          R2         R3 

Warfarin 54678486  

        

O1 to C1 O2 to N2 O4 to H4 

Etisomicin 70689320 

 

O7 to  C7 O5 to N5 N9 to H9 

Caffeine     2519 

 

N3 to C3 N5 to C5 O2 to H2 

 

RESULTS & DISCUSSION 

Docking studies 

Warfarin, caffeine, etisomicin and their 

changed structures were docked to the 

receptor then their affinity and RMSD 
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values had been taken by way of the 

docking software autodock_vina. The 

consequences of docking look at are 

supplied in table 4. The affinity values of 

the 4 compounds have been discovered in 

the variety of -6.8 to -7.6(Kcal/mol) the 

receptor ligand interactions of compounds 

had been provided in Fig A, Fig B, Fig C 

respectively. Therefore, may also prove to 

be capacity as hepatitis C virus drug 

candidate furnished, they fulfill different 

sequential phases of examine. 

Ligand 

After the docking of receptor and modified ligand the results shown in Fig 4, Fig 5, Fig 6. 

                                
                                    Fig 4: Ligand-1                                                              Fig 5: Ligand-2                                                

 

                                                                                                                                           
                                                                             Fig 6: Ligand-3 

Structural Assessment of Protein 

The 3 compounds were docked with the non-structural protein NS5B and the results shown in the table 2. The 

protein binds with the Ligand-1, Ligand-2, and Ligand-3. The interaction of protein and ligand were shown in 

the below figures. 
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                               Fig 8: It shows the three dimension structure of NS5B (without ligand) 

                                                                                                                            

                                                                                                                   
                                           Fig. A: Protein with Ligand-1  
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                                             Fig. B: Protein with Ligand-2              

 
 
 

 

 

                                            
                                                                 Fig. C: Protein with Ligand-3 
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Table 4: It shows chemical features and their affinities 

 Compounds Affinity (kcal/mol) 

Ligand-1 -6.8 
Ligand-2 -7.1 
Ligand-3 -7.6 

 

ADMET Properties 

ADMET properties of the ligands are given in table 5. 

Table 5: ADMET Properties 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

In this study, docking of warfarin and other 

analogs was carried out. The affinity 

obtained were -6.8 to -7.6 respectively. 
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