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Abstract : Lichen thallus, a consortium of mycobiont and photobiont, produces numerous secondary 

metabolites and zeorin is one of them. The antifungal activity of zeorin producing lichen extracts have provided 

the evidence for the current study. The present study was focused on the binding affinity and virtual docking of 

glucan transglycosylase (Gas2p). The structure of protein was downloaded from RSCB whereas the ligand file 

was downloaded from PubChem compound database. The docking was performed using AutoDock Vina and 

visualized by Chimera 1.11.2 whereas the active binding sites were evaluated by MetaPocket 2.0. The successful 

docked results of Gas2p with zeorin exhibited the potential of zeorin in the inhibition of glucan chain elongation 

of fungal cell wall via disturbing the hydrolysis and transglycosylation activity of glucan transglycosylase and 

proves its potential as candidate for future antifungal drug. 
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I. INTRODUCTION 
Lichen thallus is a controlled mini ecosystem consists of a mycobiont (fungus) and photobiont (algae or 

cyanobacteria) [1]. Lichens are known for their biological activities such as antibacterial, antifungal, antiviral, 

antioxidant etc [2]. Myelochroa aurulenta, Lecanora frustulosa and Parmeliopsis hyperopta exhibited 

antifungal and antimicrobial property [3,4]. Zeorin, produced within the thallus of all aforementioned lichens, is 

a compound common compound [4,5]. In present study the binding affinity of zeorin towards the fungal surface 

proteins was evaluated for the future prospects of zeorin as an antifungal drug. Fungal surface protein was 

selected as glucan transglycosylase (RCSB PDB ID: 2W61) [6]. 
  

II. MATERIAL AND METHODS 
II.I Accession of Target Protein Protein 3D structures were downloaded from RSCB 1 Glucan transglycolase: 

Gas2p (PDB ID: 2W61) [7].  

II.II Ligand Selection Zeorin canonical smiles was copied from PubChem compound database [8]. Three 

dimensional structure was prepared using CADD Group Chemoinformatics Tools and User Services [9]. 

Structure energy was minimized and hydrogen's were added and charges were assigned using Gasteiger [10].  

II.III Analysis of target active binding sites The active binding sites of aforementioned protein were analyzed 

via Metapocket 2.0 [11]. 

II.IV Molecular Docking Analysis Ligand-Protein docking was used to analyzed the binding affinity of zeorin 

with the 'aforementioned protein's structure. Docking was performed via AutoDock Vina [12]. Grid was 

assigned to each binding sites and the energy of interaction was evaluated at each step. All the remaining parameters 

were set as default. The docked files were visualized via UCSF Chimera 1.11.2 developed by Resource for Biocomputing, 

Visualization, and Informatics (RBVI) [13].  
 

III. RESULTS AND DISCUSSION 
The docking results evaluated in terms of binding energy exhibited that the target protein i.e. glucan 

transglycosylase protein Gas2p was successfully docked with zeorin. The docking results of three binding sites 

were listed in TABLE 1. The RMSD value equals to 0 was obtained in three steps and the docked results with 

hydrogen bonding provides the more strength to the docked ligand-protein structure. The most significant binding on the 

basis of hydrogen bonding was presented in Fig. 1. Glucan transferase Gas2p was isolated from Saccharomyces 

cerevisiae and it hels in the beta(1-3) glucan chain  elongation in the yeast cell wall [6]. The previously reported 

results of zeorin containing extracts of lichens exhibited extract's efficacy towards fungal cell [3,4]. In present 

study the successful docking of zeorin on fungal glucan transglycosylase provides a new insight that the zeorin might 

inhibited the hydrolysis and transglycosylation activity of glucan transglycosylase which resulted into the stopping of glucan 

chains elongation of fungal cell wall. The disturbance in the normal physiological function of glucan 
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transglycosylase resulted into the depletion of fungal cell wall which resulted into the inhibition of fungal cell 

growth. 

IV. FIGURE AND TABLE 
TABLE 1: Docking results of glucan transglycosylase protein Gas2p with Zeorin. 

 Binding 

Site 

State Score RMSD 

l.b. 

RMSD 

u.b. 

HBonds 

(all) 

HBond 

Ligand 

Atom 

HBond 

Receptor 

Atom 

1 Viable 5.2 0.0 0.0 0 0 0 

2 Viable -2.5 0.0 0.0 1 1 1 

2 Viable -1.6 3.116 4.896 0 0 0 

2 Viable -0.8 3.09 6.834 0 0 0 

3 Viable 79.8 0.0 0.0 0 0 0 

 

Fig.1: Docked zeorin on Gas2p showing Hydrogen Bond (2.021A°) bonding with GLN 176 residue. 

 
 

V. CONCLUSION 

Docking study of the target protein glucan transglycosylase (Gas2p) with zeorin exhibited that the 

zeorin is a good ligand which docks well with glucan transglycosylase. Thus, played the important role in 

inhibiting the glucan chain elongation in the fungal cell wall. 
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