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Abstract:- Nipah virus belongs to the family of 

Paramyxoviridae. It is a deadly virus which needs to be 

treated using a drug of increased efficacy and reduced 

toxicity.  The main objective of this research is to 

identify the suitable drug molecule which could inhibit 

the escalation of this infection within the biological 

system susceptible to the infection. For this, 

bioinformatics tools were being exploited over the due 

course. Through literature survey, it was identified that 

the Nipah virus invades the susceptible human cell by 

adhering to the Ephrine B2 receptor through the viral 

phosphoprotein and glycoprotein moieties respectively. 

The novel approach of blocking the Ephrine B2 

receptor using an organic compound is proposed in this 

paper to be effective in preventing the emerging Nipah 

virus. Further the docking studies of alkaloid Berberine 

with the Ephrine B2 receptor B and D chains in 

particular gave the docking energy as -5.65 kcal/mol 

which reveals a significant interaction between the 

target protein and the ligand molecule. The ligand 

further obeys Lipinski’s rule of 5, which provides 

Berberine therapeutic advantages in treatment of this 

deadly disease. 

 

Keywords:- Berberine, Increased Efficacy, Molecular 

Docking, Lipinski’s Rule. 

 

I. INTRODUCTION 

  

Ephrine B2 which is a transmembrane receptor which 

is approximately of 40kda of size, belongs to the class of 
Eph receptors. The participation of Ephrin-B2 in a range of 

physiological systems, including vascular, lymphatic, 

neuronal, and renal development, neurotransmission, 

synaptic plasticity, and tumor metastasis respectively 

amongst the several inevitable existing functions. Ephrin-

B2 along with its cognate receptors B3 and B4 are 

expressed in complementary fashion on adjacent cells. The 

combination of forward and reverse signaling is central to 

the tissue development and remodeling functions of Ephrin 

and Eph associated proteins. 

 

The Hendra and Nipah viruses (HeV and NiV) are 
prominant members of the Paramyxoviridae family [1]. 

The initial cases were detected in Australia in 1994-95 and 

Malaysia in 1998-99.  Henipa viruses have been transmitted 

to humans through several sources [2]. Henipa virus 

interactions with target cells are mediated by its 75 kDa 

glycoprotein moiety attachment and 70 kDa fusion proteins 

attachment respectively, where both of them are evident 

prospects for membrane fusion. Recently Ephrin-B2 has 

been identified as a functional cellular receptor for Hendra 

and Nipah viruses [3]. 
 

Though several other moieties could perhaps 

contribute towards HeV and NiV fusion permissiveness 

there exists a strong correlation between Ephrin-B2 

expression patterns and the tropism of Henipa viruses. 

Further, the Ephrin-B2 receptor is observed to establish 
conservative paradigm in advancement of the infection 

amidst other prone individuals. 

 

Berberine being phytochemical of interest in the 

present study is a quaternary ammonium salt from 

the  protoberberine group 

of benzylisoquinoline alkaloids found in plants including 

Berberis (e.g. Berberis vulgaris – barberry, Berberis 

aristata – tree turmeric, etc) [4]. Berberine is prominently 

found in the roots, rhizomes, stems, and barks in those 

plants reported to contain the phytochemical. Berberine 

was anciently used in China as a folk medicine.  In 
accordance with the collaborative analysis of the existing 

mechanism and our novelty, the receptor moiety was 

selected as the Ephrin B2 and the compatible ligand 

molecule as Berberine for the in-silico studies. 

  

II. MATERIALS AND METHODS 

 

A. Sequence Analysis 

The method of deciphering the treatment of Nipah 

virus in this case is seen to be target based drug discovery 

approach. This was concluded after thorough study of the 
mechanism of evasion of the pathogen into the host cell. To 

study the infection caused by it, the sequence has been 

retrieved from the NCBI database [5]. The accession 

number of the Nipah virus genome is AF212302.2. BLAST 

[6] is used to identify similar library sequences for 

sequence analysis. 

  

B. Receptor Localisation 

The position of the Ephrin B2 receptor in the host cell 

was analyzed by the exploitation of the tool-CELLO [7] 

(http://cello.life.nctu.edu.tw/). This tool enables in 

predicting the position of receptor in various parts of the 
cell. This tool is very vital in determining the route of 

administration of the drug moiety.  

 

C. Receptor Analysis 

The structure of the receptor, EphrinB2 was retrieved 

from the PDB database [8].  The Protein Data Bank (PDB) 

is a database for the three-dimensional structural data of 

large biological molecules, such as proteins and nucleic 
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acids. The SOPMA [9] tool has been used to predict the 

secondary structures of the receptor. 
 

D. Ligand Selection 

The examination of the Berberine phytochemical with 

the desired attributes was shortlisted from a range of 

molecules possessing drug likeliness property from the 

drug bank [10]. It was choosen based on the Lipinski’s rule 

five of pharmacopeia standards respectively [11]. 

 

E. Molecular Docking 

The identified molecule was analysed for its strength 

of binding by performing docking studies. Molecular 

docking is a key tool in structural molecular biology and 
computer-assisted drug design. The goal of ligand-protein 

docking is to predict the predominant binding modes of a 

ligand with a protein of known three-dimensional structure. 

SWISS dock automated docking tool was used for the 

molecular interaction study of the EphrinB2 receptor and 

the Berberine [12]. 

 

III. RESULTS 

 

A. Sequence Analysis 

The sequence analysis revealed that Nipah virus and 
Hendra virus possessed high sequence similarity.  The aim 

of this result is to propose that, due to extensive genetic 

similarity between these two species, the treatment 

proposed for the Nipah virus infection can also be 

applicable for the infection caused by Hendra virus. The 

hypothesis aims to propose this as the genetic similarity 

may lead to common modes of pathogenesis leading to a 

common pathway of combating the infection. The sequence 

identity obtained from BLAST search between the Hendra 

virus and the Nipah virus has been 80.3% which manifests 

a close relationship between the eminent members of 

Paramoxyviridae family. 
 

B. Receptor Localisation 

The highest reliability factor of 2.544 for extracellular 

cytoplasmic positioning was obtained which reinforces the 

receptor to presumably be suitable for oral route of 

administration (Fig 1). This is proposed to support the high 

efficacy and decreased toxicity attribute of the 

phytochemical Berberine in the presence of assured binding 

of the ligand with the EprineB2 receptor respectively. 

 

C. Receptor Analysis 
The EprineB2 receptor structure (PDB ID: 2VSM) 

was retrieved from the PDB database (Fig 2). The 

secondary structure details of the receptor was understood 

from the secondary structure prediction tool, SOPMA. The 

receptor mainly comprises of extended strands 31.12%, 

alpha helix 7.19% and beta turns 7.37% respectively. 

 

F. Ligand Selection 

As a part of the receptor based drug discovery 

process, following the localization of the Ephrin B2 

receptor, the ligand molecule capable of specifically 
binding to the regions of the receptor which was anticipated 

for resulting in the apoptosis of infected cell in order to 

prevent the proliferation of the pathogen possessing 

minimal toxicity was investigated. The examination of the 
ligand (Fig 3) with the desired attributes was shortlisted 

from a range of molecules possessing drug likeliness 

property from the Drug bank (Table 1). The primary reason 

for selecting a photochemical is because the plant based 

molecule can have increased efficacy and decreased 

toxicity. In addition to this, the residual stores of the 

phytochemical has to offer minimal menace to the affected 

individual.  

 

D. Molecular Docking 

Upon finalizing the ligand (Berberine) and the 

receptor (Ephrin B2), the subsequent step in combating the 
infection would be by predicting the binding energies 

between the receptor and the ligand. To speculate this, the 

docking studies were perfomed. The results of the docking 

studies revealed a binding energy of -5.65 kilo joules/mole 

which is hypothesized as s substantial energy level capable 

of offering therapeutic advantage (Fig 4). The docking 

studies were specifically conducted with the B and D 

chains of Ephrin B2 receptor which is known to play a 

crucial role in encouragement of the pathogenicity in the 

host. The receptor upon strong binding with the ligand 

would not allow the viral progeny to be released from the 
host cell thereby causing apoptosis of the virus infected 

cell. In this way the phytochemical aims in halting the 

cancerous production of the virus infected cell which stands 

as a vital reason for the expansion of the viral progeny. 

 

IV. DISCUSSION 

 

The present study is to understand that the deadly 

pathogen of the Paramyxoviridae family is a normal homo-

flora in the flying mammals, the Chiroptera family 

respectively [13]. Nowadays, computer-aided drug design 

helps to reduce time and cost of drug discovery process 
[14]. Adding to this hypothesis, the effects of the Berberine 

moiety to the Chiroptera family needs much attention. 

Similar findings was reported by many researchers using 

the in silico methods such as the novel bioisosteres of 

favipiravir have promising potential to target NiV-G/ephrin 

interactions to disrupt viral entry and provide the 

foundation for structure-based antiviral drug design [15]. 

Choosing between further analysis and immediate cure for 

the drastically widespread disease, there is an increased 

pressure being felt over all the responsible and concerned 

citizens of the world to find a cure for it. Hence animal 
culture testing of the proposed ligand and receptor activity 

in combating the disease stands as a vital step in 

conceptualization of the effectiveness of the drug moiety. 

 

V. CONCLUSION 

 

Nipah virus is an emerging virus which is known to 

affect individuals and result in mental trauma due to social 

stigma apart the physical tortures and tremors one has to 

deal with. Empathetically, the possible solution is an 

appropriate cure for the disease to destroy the dynasty of 
the Paramoxyviridae family. This research proposes a 

possible cure obtained through in-silico studies. The 
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proposed treatment is the use of Berberine phytochemical 

to block the EphrinB2 receptor which is the receptor in 
assistance to the emergence of the viral progeny into the 

host (Homo sapiens sp.). In this way the infected cell 

would be evacuated from the biological system by 

apoptosis and the further entry of the Nipah virus progeny 

would be restricted. 
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PROPERTY VALUE 

Molecular weight 336.123 

Hydrogen bond donor 0 

Hydrogen bond acceptor 4 

logp -0.18 

Table 1:- Predicted properties of Berberine moiety obeying the lipinski’s rule of 5 
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Fig 1:- The localized Ephrin B2 receptor using CELLO tool 

 

 
Fig 2:- 3D structure of the Ephrine B2 receptor procured from PDB 

 

 
Fig 3:- Skeleton structure of Berberine derived from Berberis vulgaris – barberry 

 

 
Fig 4:- Molecular docking results of the  Ephrin B 2 and the ligand Berberine 
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