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ABSTRACT 
 

Pharmaceutical studies have effectively integrated a wealth of molecular modeling methods, 
inside plenty of drug discovery programs, to have a look at complicated biological and chemical systems. 
The integration of computational and experimental techniques has been of awesome fee withinside the 
identification and improvement of novel promising compounds. Molecular docking applications 
efficiently expect the binding modes of small-molecule ligands within receptor binding sites. 
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INTRODUCTION 
 
Drug discovery 
 

The process by which a new drug is brought to market stage is referred to by a number of names 
most commonly as the development chain or “pipeline” and consists of a number of distinct stages. 
Broadly it can begrouped under two stages Preclinical and the Clinical.Subsequently, the drug goes 
through many phases ofclinical development in humans. In the clinical phase, thedrug is administered to 
human volunteers. 
 
Computer aided drug discovery 
 

Computer-aided tactics had been extensively utilized in pharmaceutical studies to enhance the 
performance of the drug discovery and improvement pipeline. T'o become aware of and layout small 
molecules as clinically powerful therapeutics, diverse computational techniques had been evaluated as 
promising strategies, relying at the motive and structures of interest. Both ligand and structure-primarily 
based totally drug layout tactics are effective technologies, which may be implemented to digital 
screening for lead identity and optimization [1, 2]. 

 

 
 

Figure 1: Steps involved in computer aided drug discovery. 
 
Docking 
 

Docking is a way which anticipates the favored orientation of ligand in opposition to receptor 
(Protein) to make a stable complex. Favored orientation in all likelihood applied to expect the power of 
connection or binding affinity amongst ligand and protein through using scoring functions. Docking is 
regularly applied to count on the binding orientation of drug applicants in opposition to protein 
objectives so that you can expect the affinity and interest of the drug [1]. Therefore, docking performs a 
pivotal role withinside the drug layout and discovery method. The fundamental purpose of molecular 
docking is to computationally simulate the molecular identity method and achieve an optimized 
conformation in order that the loose power of average machine is minimized. The method of discovery of 
a brand new drug is a completely hard task. Modern drug discovery is particularly primarily based totally 
In-silico–chemico organic approach. Use of computer aided strategies in drug discovery and improvement 
method is unexpectedly gaining popularity, implementation and appreciation [3, 4]. 

 
Docking in novel drug discovery 
 

The opportunities provided via way of means of molecular docking in drug discovery are nicely 
established. However, docking offers intrinsic obstacles that restrict its prediction performances, the 
maximum applicable being mentioned withinside the preceding section. Although docking has been used 
as a standalone technique for drug design, it's miles now frequently incorporated into workflows that 
encompass different computational methods, inclusive of ligand-based, structure-based, and AI 
approaches. This enables to account for a number of the maximum applicable barriers characterizing this 
structure-primarily based totally technique [5, 6]. 

 
 
 



ISSN: 0975-8585 

January – February     2022  RJPBCS 13(1)  Page No. 26 

Types of docking methods 
 
Rigid ligand and rigid receptor docking: When the ligand and receptor are both treated as rigid bodies, 
the search space is very limited, considering only three translational and three rotational degrees of 
freedom. 
 
Flexible ligand and rigid receptor docking: For systems whose behavior follows the induced fit 
paradigm, it is of vital importance to consider the flexibilities of both the ligand and receptor since in that 
case both the ligand and receptor change their conformations to form minimum energy perfect-fit 
complex. 
 
Flexible ligand and flexible receptor docking: Various methods are currently available to implement 
the receptor flexibility. The simplest one is so-called “soft-docking”. This method may not include 
adequate flexibility. Nevertheless, it has the advantage of computational efficiency as the receptor 
coordinates are fixed, simply by adjusting van der Waals parameters.   
 
Local Move Monte Carlo sampling for flexible receptor docking: Local move (also referred to as 
‘window move’) starts with changing one torsion angle (called the driver torsion) followed by the 
adjustment of the six subsequent torsions to allow the rest of the chain to remain in its original position 
while preserving all bond lengths and bond angles [7, 8]. 
 
Processes of docking 
 

To expect the viable conformation of the binary complex, every docking software makes use of a 
particular search algorithm and to assign a numerical health cost to the computed protein-ligand 
conformation distinct scoring capabilities are utilized. Scoring capabilities also are precious which will 
optimize and ranks first-rate poses of the docking. The scoring feature must be rapid sufficient to permit 
its utility to a massive quantity of potential. 

 
A) Search algorithm: In the conformational seek, structural parameters of the ligands, along 

with torsional (dihedral), translational and rotational ranges of freedom, are incrementally 
modified. Conformational search algorithms carry out this challenge via way of means of 
making use of specific methods. Three [9] the identity of molecular capabilities and 
adjustments in compounds, in an effort to enhance the efficiency are the hard problems to 
understand. The docking system can be appeared as a multi-step system wherein every step 
introduces one or extra extra ranges of complication [10]. Accurate structural modeling and 
accurate prediction of hobby are the aspirants of docking studies. The seek algorithms used 
to are expecting doable conformations of the complicated are described via way of means of 
a hard and fast of guidelines and parameters. In phrases of the power of the ligand and/or 
the receptor, docking algorithms may be categorised in massive sets: rigid-frame and bendy 
docking which can be primarily based totally on specific forms of algorithms.  

 
B) Scoring functions: Docking algorithms expect some of orientations (poses) for the ligand 

withinside the biding site. The assessment and rating of envisaged ligand conformations are 
performed with the aid of using a few approximate mathematical capabilities called scoring 
capabilities. There are 3 critical packages of scoring capabilities in molecular docking: ligand 
binding mode identification, binding affinity prediction, and digital database screening. An 
correct scoring feature might carry out similarly nicely on every of them. The layout of 
steady and dependable scoring capabilities is vital. Generally, unfastened-electricity 
estimation strategies are used withinside the improvement of scoring capabilities of the 
protein ligand docking complexes. Enthalpic and entropic results additionally play critical 
roles in ligand-binding events. The unfastened electricity perturbation procedures considers 
an additive equation of numerous additives of binding [11, 12]. 
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Figure 2: Process of molecular docking 
 
Software’s used in docking [13] 
 

Tool Platform Availibility Accepted format Primary 
application 

AutoDockTools Standalone: 
Windows, Linux, 

MacOS 

Pre-compiled and 
source code Free 
for academic use 

Proprietary (DLG) AutoDock 

DockingServer 
Jmol- and 

VMD-based 

Web-based, 
platform 

independent 

Commercial 
product, limited 

free use 

PDB AutoDock 

LIGPLOT Stand 
alone 

Windows, Linux Pre-compiled Free 
for academic use 

PDB, Proprietary 
(HHB, NNB) 

PDB 

Jmol- and 
PyMol-based 

Web-based, 
platform 

independent Free 
for everyone 

Free for everyone PDB, Proprietary 
(DLG) 

Any ligand 
docking program 
with output in the 

PDB format 
ViewDock, 

Chimera-based 
Standalone 

Windows, Linux, 
MacOS 

Pre-compiled and 
source code 

PDB, MOL2, 
Proprietary 
(MORDOR) 

DOCK 

vsLab, VMD-based 
Standalone: Linux, 
MacOS Source code 
Free for everyone 

PDB, MOL2 
AutoDock 

: Linux, MacOS 
Source 

Source code Free 
for everyone 

PDB, MOL2 AutoDock 

 
CONCLUSION 

 
Docking simulations assist within side the improvement of pharmaceutical studies which cuts the 

good deal of the price and efforts worried in conventional drug discovery. Virtual screening on protein 
templates offer an possibility for de novo identity of ligands without biased from acknowledged hits. A 
massive wide variety of seek algorithms were advanced for you to put in force flexibilities of ligands 
and/or proteins to achieve an appropriate pose of the complexes. The consequences acquired utilizing, 
the hunt methodologies, hired with the aid of using special docking programs, are notably established 
upon the device selected for study. Therefore, we ought to be careful concerning the selection of the set of 
rules for docking. The interaction among docking and scoring capabilities within reason complex, 
however it's miles frequently less complicated to provide dependable fashions of sure ligands than to 
differentiate proper ligands from false positives. Despite significant hobby and enhancements, the 
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contemporary scoring capabilities are nonetheless a long way from being universally acceptable. Each 
scoring capabilities have their very own blessings and limitations. 
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