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Abstract:   
Hepatitis B virus (HBV) infection is the leading cause for liver disorders and can lead to hepatocellular carcinoma, cirrhosi s and 
liver damage which in turn can cause death of patients. HBV DNA Polymerase is essential for HBV replication in the host and 
hence is used as one of the most potent pharmacological target for the inhibition of HBV. Chronic hepatitis B is currently treated 
with nucleotide analogu es that suppress viral reverse transcriptase activity and most of them are reported to have viral resistance. 
Therefore, it is of interest to model HBV DNA polymerase to dock known phytochemicals.  The present study focuses on homology 
modeling and molecula r docking analysis of phytocompounds from the traditional antidote Phyllanthus niruri and other nucleoside 
analogues against HBV DNA Polymerase using the software Discovery studio 4.0. 3D structure of HBV DNA Polymerase was 
predicted based on previously reported alignment. Docking studies revealed that a few phytochemicals from  Phyllanthus niruri had 
good interactions with HBV DNA Polymerase.  These compounds had acceptable binding properties for further in vitro  validation. 
Thus the study puts forth experim ental validation for traditional antidote and these phytocompounds could be further promoted 
as potential lead molecule.  
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Background  

Hepatitis B virus (HBV ) causes chronic hepatitis infection to 
over 350 million people worldwide and it is estimated that over 
2 billion people have been exposed to HBV worldwide [1, 2]. 
The risk of developing hepatocellular carcinoma associated 
with HBV is higher when compared to non- carriers worldwide 
and accounts for about 31% of cases [3, 4]. HBV, small double -
layered virus in the family hepadnaviridae, is a 42 nm partially 
double stranded circular DNA  virus [5]. Hepadnaviruses are 
known to exhibit limited tissue tropisms an d host range, 
confined to their innate host and a few closely related species 
[6]. Chronic hepatitis B is now treated with interferon -Ȁ-2a, 
interferon -Ȁ-2b, lamivudine and nucleotide analogue such as 
adefovir dipivoxil which all aim in suppressing viral re plication 
thereby hindering the progression of disease [7, 8]. 

Unfortunately currently available drugs have not shown 
beneficial effects on the treatment of chronic hepatitis B to a 
vast range of patients and are coupled with severe side effects. 
Moreover nucleoside or nucleotide analogues induce the 
suppression of viral replication during the course of treatment 
but have limited long term efficacy [9]. Prolonged use of these 
drugs may lead to liver failure, acute infections and are also 
associated with a high rate of resistance to the drug [10].  
 
Ayurvedic herbs and formulations have wide spectrum of 
therapeutical or biological activity that can be exploited in 
pharmaceutical drug discovery and drug design. Traditional 
medicines such as Ayurveda, Unani and Chinese are preferred 
for the treatment of chronic hepatitis B due to lesser side effects 
and low cost.  Herbal extracts of the genus, Phyllanthus is 
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composed of various combinations of secondary metabolites 
that have shown hepatoprotective effect, the most widely used 
ones are Phyllanthus niruri and Phyllanthus amarus [11, 12]. 
Many active compounds were identified from the genus, 
Phyllanthus which possess anti HBV activities. 
Phytocompounds isolated from Phyllanthus niruri has shown 
inhibitory effect on endogenous DNA polymerase and surface 

antigen binding property thereby suppressing the replication of 
Hepatitis B virus in vitro  [13, 14]. Phyllanthus niruri extracts was 
also found to inhibit the replication of wood chuck hepatitis 
virus (WHV) in vivo and reduce the pathological effects of 
WHV in woodchucks ( Marmota monax) [15]. 
 

 

 
Figure 1: Homology m odeling and validation of model:  A)  Validation using Ramachandran plot. Summary of the plot is as follows: 
Residues in favored regions- 257 (84.3%), Residues in additionally allowed regions - 39 (12.5%), Residues in generously allowed 
regions-6 (2.0%) and Residues in disallowed regions- 3 (1.0%); B) PROSA Z score for model. The Z score for the model was -3.39; C) 
Homology model of HBV -DP created using Pymol software . 
 
DNA polymerase of HBV has been considered as a promising 
target for the treatment of HBV infections in the past few years. 
Targeting DNA polymerase can inhibit viral replication by 
affecting necessary cellular regulatory components that are 
coupled with HBV replication and viral nucleo capsid 
formation [16]. The present study employs an in silico method 
to analyze the interaction of HBV DNA polymerase and 
phytochemicals from phyllanthus niruri using molecular 
docking studies. 
 

Methodology :  
Homol ogy Modeling of HBV DNA polymerase 
The X-ray structure of Hepatitis B virus DNA polymerase 
(HBV-DP) has not yet been successfully determined. HIV -1 
reverse transcriptase (HIV -1 RT) shares ample structural 
similarity with HBV -DP to serve as a good template to predict 
the three dimensional structure [17]. HIV -1 RT (template) (PDB 
ID: 1RTD) structure was obtained from protein data bank 
(http://www.rcsb.org/pdb ). Sequence alignment of HBV-DP 
(target) and HIV -1 RT (template) provided by Daga et al; 2010 


