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Abstract: 

The telomere is a functional complex situated on the tip of chromosomes in eukaryotic 

organisms that includes tandem repeat DNA sequences together with associated proteins. 

Straight eukaryotic genomes have to maintain their structural integrity and stability. Telomere 

length tracking and oversight.  play a role in both normal cell ageing and disease progression in 

humans. Docked structures have been employed for finding significant interactions between 

ligands and proteins, including as hydrogen bonds, hydrophobic interactions, and electrostatic 

interactions.  

 

Interactions between ligands may demonstrate their processes of action and aid in structural 

optimisation. According to ligand docking tests, the binding pocket contains the amino acids 

ARG486, ILE550, MET482, ILE497, TYR551, LEU554, and PHE494. These compounds have 
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favourable interactions with telomerase and may be utilised in the future to develop innovative, 

less harmful 

 

Introduction: 

In recent years, molecular docking has been recognised as an essential component of in-silico 

development of drugs. The approach involves predicting the atomic interaction of a small 

biological molecule with a protein.1  

Modern docking systems effectively in search high-dimensional subjects by employing a scoring 

algorithm commonly to accurately evaluate potential dockings. Docking may be used for 

conducting simulated displays on massive collections of compounds, grade the findings, and 

produce structural recommendations about how the ligands block the target, which is particularly 

valuable in lead development..2 

Cancer is essentially an age-related genetic illnesses which happens when normal cells undergo 

genomic instability over time and obtain the ability to spread continuously. Telomere attrition 

occurs after repeated cell divisions, increasing chromosomal instability and significantly 

contributing to genomic rearrangements that might contribute to developing cancer.3 

Telomerase expression is tightly controlled in normal cells. On the one conjunction, by 

transcription management, alternative translation, and environmental modification; on the 

different hand, by limitations on access to the chromosomal ends.4 

Telomerase is a unique reverse transcriptase which needs the following two parts: the RNA 

templates (hTR) and the subunit responsible for catalysis (hTERT). Both components have been 

utilised as telomerase inhibitors. The first significant example has been presented in 1995, when 

a type of RNA called antisense addressing the first 185 nucleotide of the hTR molecule had been 

introduced into HeLa cells, causing forward-looking telomere shortening and ultimately cell a 

tragedy.5 

Benzimidazoles are important intermediates in the production of new chemical substances with 

biological or therapeutic properties. Substituted benzimidazole derivatives have been developed. 
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Biological activities include antitumor, antimicrobial, anthelmintic, antibacterial, analgesic, and 

anti-inflammatory defining features.6-11 

 

Material and Method: 

 

The telomerase a type of ribonucleoprotein (RNP) reverse transcriptase, duplication 

chromosomal ends and guarantees genomic integrity. The tcTERT structure is composed of four 

individual domains (TRBD, fingers, palm, and thumb) organised in a ring, giving a large central 

cavity for RNA template and telomeric DNA binding during chromosome extension.12 

 

The three-dimensional crystal arrangement of telomerase (PDB ID: 5CQG) utilised during 

assessment was extracted from the RCSB proteins database.  
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Fig.1. 5CQG Structure of Tribolium telomerase in complex with the highly specific inhibitor 

BIBR1 

 

1. Preparation of protein structure 

Proteins preparations are the process of improving a protein's structure so that it may be 

employed in precision docking simulations. It's an essential the stage in the molecule docking 

process. The protein structure must either be retrieved from a database, such as the Protein 

Databank (PDB), or developed with molecular modelling software, such as SWISS 

MODELLER. The assembly is then completed by adding the remaining atoms or residues. The 

protein is after that subjected to energy minimisation in order to relax its structure and eliminate 

steric hindrance. The protonation statuses of ionisable residues are subsequently evaluated in 

order to ensure correct electrostatic interactions during docking. To simplify the system even 

further, water molecules and unimportant ligands are removed from the protein structure. To 

precisely characterise the protein's behaviours when docking.13 

   

Fig.2. Protein Preparation in MOE 

 

Preparation of the ligand structures 

 

All benzimidazole derivatives have been generated in ChemDraw and saved in mol format, 

adhering to which a new database had been established with all structures added and energy 

reduced.  
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Table.1. Physicochemical Properties 
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Binding site prediction 

 

They are basically hydrophobic pockets inside a protein or enzyme that hold side chain atoms. 

They act resemble a pocket, allowing ligands to bind and respond in curing illnesses. Protein 3D 

structure prediction is critical for determining active sites. An active site consists of both the 

binding site and the catalytic side.  
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Active Site Determination with MOE Site Finder 

 

To locate active sites in proteins, the minimal interaction energy between receptors and ligands 

or probes must be calculated. This requires assigning proton locations and partial charges to 

receptors, which can be challenging. To address this, we have discussed the Geometry Method.  

a. Identify the areas where atoms are firmly packed.  

b. Remove locations that are highly exposed to solvents.  

c. Use hydrophobic and hydrophilic categories.  

d. Avoid using grid-based approaches as they are memory-intensive and not rotation-invariant. 

 

 

     

Fig.3. Active site determination 

 

Result and Discussion: 

Molecular Docking: 

The ligand is docked against the protein, and its interactions are investigated. The scoring 

function generates a score based on the best-docked ligand complex identified.  

After docking the ligands to the protein, the outcomes are evaluated to choose the most 

promising candidates for further exploration. Each ligand's binding affinity has been calculated 

using the expected interaction energy, and the ligands are ranked proportionally. The docked 

structures are further investigated to discover significant connections between ligands and 

proteins, such as hydrogen bonds, hydrophobic interactions, and electrostatic interactions. These 
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interactions might offer insight into the ligands' strategies of action and enable further structural 

optimisation.14-15 

 

 

 

Fig.4. Molecular Docking with Dock Module in MOE 

 

Table.2. Docking Score 

 

Mol. No Docking Score 

1.  -11.04874 

2.  -12.46449 

3.  -11.49572 

4.  -11.9465 

5.  -12.65881 

6.  -11.32641 

7.  -11.61937 

8.  -12.07358 

9.  -11.0653 

10.  -11.35336 

11.  -11.7648 

12.  -11.79228 

13.  -11.69419 

      14. -12.0047 

      15. -11.8939 
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Inbound Ligand  -12.33 

 

 

5. Docking Interaction: 

The basic purpose of molecular docking is to design a ligand-receptor complex with the best 

shape and lowest binding free energy. The predicted binding free energy (ΔGbind) is based on 

numerous properties, including hydrogen bond (ΔGhbond), electrostatic (ΔGelec), torsional free 

energy (ΔGtor), dispersion and repulsion (ΔGvdw), desolvation (ΔGdesolv), total internal energy 

(ΔGtotal), and unbound system's energy (ΔGunb). Understanding the change of predicted 

binding free energy (ΔGbind) can provide insight into the interactions that lead to molecular 

docking.16 
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Fig .5.  Interaction of Inbound Ligand and New Derivatives with 5cqg 

 Conclusion: 

The ligand docking tests indicated that the binding pocket comprises the amino acid residues 

ARG486, ILE550, MET482, ILE497, TYR551, LEU554, and PHE494.Finally, these compounds 

have demonstrated favorable interactions with telomerase, and they may be used in the future to 

generate novel, less toxic, and more effective cancer treatments.  
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