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Abstract- The use of structure-based drug design, as opposed to the conventional approach, is becoming
increasingly important for speedier and more valuable lead discovery. Research in the fields of structural,
proteomic, and genomics has opened up countless new avenues for future drug discovery. Since rational,
structure-based drug design employs the knowledge of the three-dimensional shape of the organic target within
the technique and attempts to comprehend the molecular basis of a disease, it has been confirmed to be more
environmentally friendly than traditional drug discovery methods. In this overview, We will also talk about the
fundamental steps involved in SBDD as well as the tools used in it. and focus on the fundamentals and
applications of virtual screening (VS) in the context of SBDD and investigate novel approaches, starting from
the system's early stages, which include pre-processing receptors and libraries, and continuing through
docking, scoring, and publish-processing of top coring hits. Structure-based total layout is one of the earliest
methods used in drug design. The most recent advancements in structure-based total virtual screening (SBVS)
performance via ensemble docking, brought about suit, and consensus docking are also mentioned.

Keywords: Structure- based drug discovery, Tools used for SBDD, Virtual screening, Molecular docking,
Advances in SBDD.

INTRODUCTION

Inside the drug discovery system, the development of novel capsules with high-throughput screening (HTS), but it is
time eating and steeply-priced(y) . crowning glory of a typical drug discovery cycle from target identification to an
FDA-accepted drug takes up to 14 years() with the approximate price of 800 million bucks, . although, currently, a
decrease in the range of recent pills available on the market turned into referred to due to failure in distinctive phases
of medical trialsu) . In November 2018, a study changed into carried out to estimate the overall value of pivotal trials
for the improvement of novel FDA-approved pills. The median cost of efficacy trials for 59 new drugs authorised by
means of the FDA within the 2015-2016 duration was $19 million )

In SBDD, knowledge obtained from the binding website of a 3-d macromolecule structure is used to design and
evaluate ligands primarily based on their anticipated interactions with the protein binding sites) . Researches from
structural and computational biology aided inside the generation of protein structures with the use of X-ray
crystallography, nuclear magnetic resonance (NMR), cryo-electron microscopy (EM), homology modeling, and
molecular dynamic (MD) simulations ¢ s
The supply of 3-dimensional macromolecular systems permits a diligent inspection of the binding web page topology,
together with the presence of clefts, cavities and sub-pockets. Electrostatic properties, such as fee distribution, also
can be carefully tested. present day SBDD strategies allow for the layout of ligands containing the essential
capabilities for green modulation of the goal receptor,10) . Selective modulation of a established drug target by means
of excessive affinity ligands interferes with specific mobile processes, ultimately leading to the preferred
pharmacological and therapeutic consequences (1)

SBDD strategies had been applied as treasured drug discovery gear both in academia and enterprisez , thanks to
their versatility and synergistic character. the mixing of these tactics has been effectively hired in some of
investigations of structural, chemical and organic statisticsas ) .

SBDD is a cyclic system which include stepwise expertise acquisition beginning from known target structure, in silico
research are perform to discover capacity ligands those molecular modeling methods are observed by using the
synthesis of the most promising compounds(is) subsequent. reviews of organic houses , including potency , affinity
and efficacy are performed using numerious experimental system (16).supplied that lively compounds are identified ,
the three dimentional structure of the ligand receptor complex may be solved . the available shape lets in the
observation of numerious intermolecular capabalities supporting the process of molecular recognition. Structural
description of ligand — receptor complexes are useful for the investigation of binding comformation of key
intermolecular of binding conformations characterization of unknown binding sites , mechanistic research and the
elucidation of ligand -induce conformational changes(17).
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Outline of SBDD:

The three-dimensional structure of the molecular target is hired in molecular modeling research . promising
compounds are synthesized after which experimentally evaluated given that bioactive small- molecule are discovered,
the structure of a ligand —receptor complex may be acquired . the binding complicated is used in molecular modeling
research and novel compound are designed.

Once a ligand-receptor complex has been determined, biological activity information are correlated to the structural
facts [1g]. On this manner, the SBDD process begins over with new steps to comprise molecular modifications with
the ability to boom the affinity of recent ligands for the binding site. the power of the target receptor is an critical
component that should be considered at some point of the modeling phase, bearing in thoughts that sizeable
conformational change can occur upon ligand binding. The use of strategies consisting of bendy docking and MD are
beneficial in addressing the flexibility problem [19.20].

Principle of SBDD:

SBDD is primarily based at the precept of lock-and-key binding, in which a drug molecule binds to a specific site at
the goal protein, just like a key suits into a lock. The binding of the drug molecule to the target protein can either set
off or inhibit the protein's characteristic, depending on the character of the interaction. step one in SBDD is to reap the
3-dimensional structure of the goal protein. this could be achieved the usage of strategies inclusive of X-ray
crystallography, NMR spectroscopy, or cryo-electron microscopy. as soon as the shape of the target protein is known,
the following step is to discover small molecules which could bind to the protein and modulate its interest ..

Basic steps of SBDD:

Target protein structure prediction. With the fast development of structural evaluation techniques such as x-rays
and nuclear magnetic resonance , increasingly more protein systems had been solved and stored within the PBD. (22).
However, the structure of many target protein have now not been solved but because of the limitations of
experimental strategies . Acquiring the accurate structure of a protein is essential to understand its biological
function(zs). It uses AA Collection information to generate 3-D atomic fashions from multiple Threading alignments
and iterative structural meeting simulations. The characteristic of the protein is then inferred by structurally Matching
the 3-d fashions with different recognized proteins. Even though ITASSER can offer disulfide bonding modes,
secondary and tertiary systems, and purposeful annotations on ligand binding websites,

However it takes a quite long term to build complicated systems [.4]. In2020, DeepMind unveiled its AlphaFold2, a
DL-primarily based shape prediction method that ranked the first in protein shape prediction In 14" critical evaluation
of strategies for Protein structure Prediction (CASP14) competition [2s]. AlphaFold2 is now freely accessible with
novel neural community architectures that have stepped forward. The accuracy from its earlier model AlphaFold . The
total cognizance of AlphaFold2 mainly consists of the neural community EvoFormer And the shape module (2627).
The EvoFormer uses two transformers and one clear communication channel among them .each head is specialized
for one unique kind of facts, together with a couple of series alignment (MSA), and a illustration of pairwise
interactions between AA. The data of the contiguous representation which allows for normal exchange of recordsand
iterative refinement is likewise integrated. The shape moduleuses the first part of MSA, as well as the pair features
obtained by means of calculation, and initializes all the residual frames from the coordinate beginning and calculates
the up to date backbone frames. Ultimately,the precise 3-d atomic coordinates are expected [»4. Later, researchers
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have independently reproduced many ideas of AlphaFold2 and carried out inside the so-called RoseTTAFold (2s).
Evanskt al. Have launched AlphaFold-multimer, a elegant model ofAlphaFold2 for the prediction of protein
complexes (29)

Identification of ligand binding site:

An ordinary SBDD technique entails the development modern ability drug molecules or ligands that may shape solid
complexes with a given receptor at its binding sites. A prerequisite is to discover the druggable and functionally
applicable binding websites at the three-D structure of the protein [so].

Information about binding web sites is likewise required for specific docking. The binding sites will be historically
identified by using web page-directed mutation research or X-ray crystal Structures cutting-edge goal protein [s1].
Compared with traditional techniques, DL-primarily based models can be trained in a fully records-driven way with
little professional expertise to predict the binding web sites more quick and correctly [s.].

A unique graphic generating model for the quit-to-give up layout brand new chemically and conformationally
efficient 3D molecules with excessive drug similarity [s3].later, L-internet has been mixed with Monte Carlo tree look
for SBDD. The drawbacks cutting-edge L-net encompass constrained versatility, requirement ultra-modern
professional information, and heavily dependence on characteristic engineering. Then, Li et al. Have introduced the
DeepLigBuilder, a new drug layout technique based totally on DL that may generate 3-D molecular structures state-
of-the-art the binding sites modern the goal proteingss].

Tools used for SBDD:

SBDD technique consists of critical ranges of drug discovery which includes ‘hit identification’ and ‘hit-to-lead’
optimization. The initial segment contains the identification of some of chemical molecules, known as ‘hits’, that
preferably exhibit a few variety of capability effect in conjunction with specificity in opposition to the specific
biological goal[34] . while, the latter segment consists of evaluation of the early diagnosed hits to discover the
potential lead molecules earlier than getting into a large-scale lead optimization. Within the route of the beyond a long
time, there has been a pointy escalation in the innovative software program applications, which contribute immensely
in sporting out the distinctive iterative phases of SBDD effectively. Even though these software resources have much
to offer, it has sooner or later grow to be an exacting to choose successful strategies and tools for effective discovery
of lead compound.

Despite the fact that those software assets have have important to offer, it has finally end up an exacting to
pick a hit strategies and equipment for effective discovery of lead compound [35]. various vital computational tools
and databases which assist experimental biologists with predictive insights, boost up the ongoing research efforts to
locate therapeutics against the COVID-19 infection[36] . for the immediate use through the clinical community, extra
than 800 SARS-CoV-2 proteins systems had been deposited with the Protein statistics financial institution. Maximum
of the systems deposited are the two proteases of virus and spike glycoprotein[37].

Drug discovery software program tools and applications:
e Autodock: Flexible ligand and protein aspect chain. It expect binding of small molecules to the receptor of
known 3D structure.
Link: http://autodock.scripps.edu/
e Dock: Bendy ligand. Dock algorithm accomplished inflexible body docking with geometric matching algorithm.
Link: http://dock.compbio.ucsf.edu/
o Fred: speedy exhaustive docking perform a scientific and non- stochastic exams of all feasible poses of protein
ligand complex.
Link: https://www.eyesopen.com/oedocking
e Gemdock: Its far a software for computing a ligand conformation and orientation .Its a everyday evolutionary
approach for molecular docking.
Link: http://gemdock.life.nctu.edu.tw/dock/
e AutodockVina: Flexible ligand and protein facet chain. It improves the accuracy of the binding mode prediction
compared to autodock.
Link: http://vina.scripps.edu/
o r Dock: one of the fast and flexible open-supply docking application. Appropriate for campaigns of excessive
throughput virtual screening and Binding mode prediction
Link: http://rdock.sourceforge.net/
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Drug design discovery and structural modification to the lead compounds:

The process of drug discovery:

The process of drug discovery begins with the identification of recent, formerly undiscovered, biologically lively
compounds, regularly called “hits,” which might be commonly discovered by means of screening many compounds
for the favored biologic houses. Resources of “hits” can originate from herbal sources, such as flowers, animals, or
fungi; from synthetic chemical libraries, such as the ones created through combinatorial chemistry or historic
chemical compound collections; from chemical and biologic instinct from years of chemical-biologic education; from
targete / rational drug layout; or from computational modeling of a target website consisting of an enzyme. Drug
layout is a prolonged and time-ingesting process. It has several steps from target discovery to medical trials. There are
several computational strategies that can be utilized in each computational step, starting from target discovery to
scientific trials.

We’ve got supplied a flowchart (figure 1) of all of the computational techniques that assist in exclusive stages of drug
discovery. a few brilliant computational drug discovery and development techniques and structures had been devised
and built. several approaches and structures are discussed on this segment, such as target identification, docking-
based, digital screening, conformation sampling, scoring features, molecular similarity computation, virtual library
design, and collection-based totally drug design. These elements are intertwined, and enhancements in a single may
additionally help the others. (38)

Target Discovery Hit identification Lead optimization
N\
Identify target protein ) Screen for Hit (" Hit-to-Lead
responsible for disease —=—| compounds to inhibit | Conversion and lead
) target protein ) \_optimization
Pre-clinical trials = Clinical trials H
Evaluale safety, dosage, efficacy ) Evaluate ‘
and adverse effects J | pharmaco-Kinetic properties

Natural product screeing:

Natural product screening: Perhaps the most tough element of drug discovery is that of lead discovery. Until the late
nineteenth century, the improvement of latest chemical entities for medicinal purposes changed into done typically via
using herbal merchandise, typically derived from plant assets. Herbal products may additionally serve to offer
molecular idea in sure healing areas for which there are best a constrained number of artificial lead compounds. This
will be accompanied by way of examples of natural merchandise currently utilized in various therapeutic classes, in
addition to a few selected representatives with present medical use or destiny capacity in this regard understanding of
conventional scientific exercise .(39) Structural optimization of this lead compound (salicylic acid) by the Bayer
organisation of Germany resulted in acetylsalicylic acid, or aspirin, the first non-steroidal agent. South American
natives used a tea obtained by using brewing Cinchona bark to deal with chills and fever. This technique to drug
discovery is often known as “herbal product screening.” Earlier than the mid-Seventies, this turned into one of the
fundamental techniques to acquiring new chemical entities as “leads” for brand new drugs.

As the colonial powers of Europe found new lands in the Western Hemisphere and colonized asia, the Europeans
found out from the indigenous peoples of the newly determined lands of treatments for lots Ailments derived from
herbs. Salicylic acid changed into remoted from the bark of willow bushes after studying that local Individuals brewed
the bark to deal with inflammatory illnesses. Structural optimization of this lead compound (salicylic acid) by way of
the Bayer agency of Germany Led to acetylsalicylic acid, or aspirin, the first non-steroidal anti-inflammatory agent.
South American natives. Similarly take a look at in Europe brought about the isolation of quinine and quinidine,
which subsequently have been used to deal with malaria and cardiac arrhythmias, respectively. Following “leads”
from folklore medication, chemists of the past due nineteenth and early twentieth centuries started out to are seeking
for newmedicinals from plant resources and to assay them for many types of pharmacologic actions. This approach to
drug discovery is often known as “natural product Screening.” Earlier than the mid-Nineteen Seventies, this was one
of the important strategies to acquiring new chemical entities as “leads” for brand spanking new capsules.
Lamentably, this technique fell out of fashion and changed into changed with the rational approaches to drug layout
advanced all through that duration heightened awareness of the fragility of ecosystems, particularly the rainforests,
has fueled a resurgence of screening products from plant life before they emerge as extinct. A new field of
pharmacology, referred to as “ethnopharmacology,” that is the discipline of figuring out capability natural product
sources with medicinal houses primarily based on native lore, has emerged as a end result. compounds remoted from
herbal sources are typically tested in one or more bioassays for the disease(s) that the plant material has been
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imagined to deal with. Apparently, the treatment of different illnesses can require extraordinary techniques of
guidance (e.g., brewing, chewing, or direct applying to wounds) or one-of-a-kind elements of the identical plant (e.g.,
roots, stem, leaves, flowers, or sap). As it seems, every method of management or a part of the plant used can produce
one or greater distinct chemical substances that are essential to generate the desired outcome.

Target protein identification:

The fundamental step in a typical SBDD method is goal protein identity and validation(40) SBBB’s essential step is
the drug goal identity and its validation for its drug discovery system. It begin with its identification of the causative
marketers of disease that needs to be set up by way of biochemical and biological basis. This facts may be effortlessly
retrieved thru literature mining. To appearance carefully on the entire pathophysiological pathway of ailment of
interest is main wanted among them, homology modeling is one of the best and dependable strategies as it predicts the
3-D structure of a goal protein on the idea of the expertise about the structure of homologous proteins with >forty%
similarity(41).

There are many different techniques for validation of the version(41,42,43) .After the structure of the goal
protein is resolved, the following step is to discover the binding pocket. This is a small cavity where ligands bind to
the goal to supply the desired impact. Therefore, it’s miles important to discover the right web site at the goal protein.
Goal identity can be performed either at the start (target-primarily based or reverse chemical genetics) or on the give
up (phenotype-based or ahead chemical genetics) of a organic screening. Direct biochemical, genetic interplay, and
computational inference strategies are used to affirm the protein goal worried inside the organic pathway being
studied.

Binding site identification:

The suitable binding site is a concave region containing several chemical functionalities that interact with a ligand to
gain the preferred end result (activation, modulation, or inhibition)(7,8). Proteins co-crystallized with their substrates
or known inhibitors, in addition to mutation research figuring out key residues for interplay, provide beneficial
information in SBDD. However, whilst no information about the binding website online is to be had, additional
analyses are needed as a way to carry out structure-based rational drug discovery. Regardless of the protein’s dynamic
nature, there are some strategies able to recognizing the ability binding residues.

These techniques consider the knowledge about interplay electricity and van der Waals (vdW) forces for binding site
mapping. Many strategies had been developed for binding site mapping with the aid of interplay power calculations
specially for SBDD. This method identifies unique web sites on the target protein which have interaction favorably
with vital purposeful businesses on drug-like molecule(44). Those strategies pick out energetically favorable
interactions of precise probes with the proteins. Q-website Finder(44) is an strength-based technique typically used for
binding website online prediction.

Binding site identity is frequently a further prerequisite for performing SBVS, when the binding site isn’t known or
when new, allosteric modulators of protein feature are sought. Ideally, the goal binding web page is a pocket,
commonly a concave, having a spread of probable hydrogen bond donors and acceptors and hydrophobic traits.
Currently approaches within the identification of putative binding websites exist within the literature: 1) Static
methods, where computational solvent mapping with chemical probes (small organic molecules) is applied to pick out
binding hot spots on a three-D shape from X ray, MD, etc.

Virtual screening:

In medicinal chemistry, VS is a sturdy method to lead identity [3]. In VS, databases of tens of millions of drug-like or
lead-like compounds are screened computationally in opposition to the target proteins with 3D structures. The
screening of compound libraries is finished with a aid of docking, wherein ligands are filtered based on there binding
affinity [45,46]. The pinnacle hits of the computational screening are then tested in vitro (3,47). VS is assessed into
two primary sorts: ligand-based VS (LBVS) and SBVS. In LBVS, organic statistics are analyzed to split inactive
compounds from the active compounds In SBVS, the understanding about the 3-D structure of the goal protein is
important. The goal protein is docked with the big libraries of drug-like compounds, available commercially, via pc
algorithms. A scoring characteristic is carried out to assess the binding pressure of the docked complicated
accompanied through experimental assays to validate the binding. The scoring of ligands is a vital step in SBVS. In
contrast to ligand-based totally techniques, shape-based processes do no longer depend on already available
experimental facts.

Virtual screening is the application of in silico strategies for selecting promising compounds from Chemical databases
[48]. It can be regarded because the computational counterpart of experimental organic assessment techniques, which
includes excessive-throughput screening (HTS) [49].
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The SBVS and LBVS processes. Virtual compound databases can undergo distinctive filtering processes. In SBVS
processes, the three-dimensional structure of the molecular goal is hired to pick out compounds well suited with the
residences of the target binding site. In pharmacophore modeling, compound collections are hired to generate
structural patterns that want to be  present in lively compounds. In LBVS research, molecular descriptors
acknowledged to be relevant for biological hobby are used as choice criteria to discover appropriate compounds for
experimental evaluation.

Molecular docking:

Molecular docking is one of the most frequently used strategies in SBDD because of its capability to are expecting
,with a considerable degree of accuracy, the conformation of small molecule ligands in the appropriate goal binding
site [50]. Following the development of the primary algorithms in the nineteen eighties, molecular docking have
become an crucial tool in drug discovery [51]. For instance, investigations regarding essential molecular activities,
which include ligand binding modes and the corresponding intermolecular interactions that stabilize the ligand-
receptor complicated, can be effectively performed [52]. Furthermore, molecular docking algorithms execute
guantitative predictions of binding energetics, supplying scores of docked compounds based on the binding affinity of
ligand-receptor complexes [51,52].
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Outline of molecular docking process: (A) Three-dimensional shape of the ligand (B) 3-dimensional shape of the
receptor; (C) The ligand is docked into the binding cavity of the receptor and the putative conformations are explored;
(D) The most probably binding conformation and the corresponding intermolecular interactions are diagnosed. The
protein backbone is represented as a cartoon. The ligand (carbon in magenta) and energetic site residues (carbon in
blue) are proven in stick illustration. Water is proven as a white sphere and hydrogen bonds are indicated as dashed
traces.

The identification of the most possibly binding conformations calls for two steps: (i) exploration of a big
conformational area representing diverse capability binding modes; (ii) accurate prediction of the interplay power
related to each of the anticipated binding conformations [53]. Molecular docking packages carry out those obligations
thru a cyclical process, wherein the ligand conformation is evaluated through precise scoring features. This system is
performed recursively till converging to a solution of minimal strength [52,54].

Advances in SBDD:

Structure- primarily based drug design(SBDD) strategies are impacting the discovery of new capsules.(55)
Computational SBDD techniques are accelerating the drug discovery method and are frequently utilized in
pharmaceutical and biotechnology industries. The advances in genomics, proteomics, and structural biology have
result in identification of many novel drug target .as compared with the increasing and considerable bacterial
resistance to clinical medicines and the urgent need for healing procedures of intractable sicknesses, there’s a
dramatic decline within the numbers of drugs reaching the marketplace or medical trials. Hence, it has grow to be
imperative to find out more rational and efficient strategies to design and expand novel drugs. Shape-based totally
drug layout/discovery (SBDD) is one of the laptop-aided methods, via which novel pills are designed or determined
primarily based at the knowledge of 3-D systems of the relevant specific targets.

During the last decades , technological development in experimental approach together with NMR and X-ray
crystallography have allowed structure- based drug design(SBDD) to obtain a important role in medicinal
chemistry.(56) Proudly owning to dramatic increase in the availability of the of 3D shape of protein target and rapid
development in computational chemistry , SBDD has grow to be an quintessential strategy for each lead generation
and lead optimization .

Drug layout started out approximately three decades ago with the utilization of the 3-D shape records of proteins and
DNA. Structure-based drug design is one of the oldest drug layout strategies. Latest advancements in proteomics,
genomics, and bioinformatics have given us the 3-D systems of huge numbers of proteins. Recently, Deep thoughts
has released Alpha Fold, an Al system which could are expecting a protein 3-d shape from its amino acid series .
Alpha Fold has anticipated the 3D shape of all of the human proteins. The first step of SBDD after figuring out a
target protein is locating the binding pocket of the target protein. The binding pocket is the cavity wherein a small
molecule may be certain to gain the desired end result

Some recent achievement stories in SBDD. Blocking off Beta-secretase 1 (BACE1L) function may be an powerful
approach to combat Alzheimer’s ailment, but developing a mind-penetrant BACEL inhibitor has proved tough.
Zhaoning Zhu discusses how SBDD the iminoheterocycle elegance of BACE1 inhibitors solved this essential trouble,
and provides lessons that ought to be relevant to other aspartyl proteases of healing significance. The usage of SBDD
within the discovery of boceprevir , a first- in- elegance new drug that considerably enhance the cure fee for affected
person inflamed with hepatitis C.

Any small molecular interplay via any entity that can interact with the corresponding protein is responsible for
sickness mechanism or any undesired inhibition reactions it forms because the because the number one step to put in
force a totally novel concept for the invention technique, this is, SBDD.

Appliations of SBDD :

SBDD has efficiently carried out within the improvement of medicine for a variety of sickness . as an example is the
development of the protease inhibitor for the remedy of HIV. SBDD turned into used to design small molecule that
could bind to the energetic web page of the protease and inhibit its interest , there with the aid of preventing the
replication of the virus.

This technique has cause the development of drugs including saquinavir and ritonavir , that are broadly used within
the remedy of HIV. SBDD has additionally been used in the improvement of cancer drug .Examples of most cancers
drug improvement the usage of SBDD include imatinib, which goal the Bcr-Abi protein in continual myeloid
leukemia.(21)

Conclusion :

The ideas and methods discussed on this assessment spotlight the techniques by using which molecular docking and
SBDD techniques had been carried out inside the identity of novel bioactive compounds. absolutely, challenges still
stay, specially for problems involving the accuracy of the to be had scoring features, which are in fact classical
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approximations of events ruled by using quantum mechanics. maximum molecular docking programs efficiently
expect the binding modes of small-molecule ligands inside receptor binding web sites. however, the cutting-edge
algorithms do now not estimate absolutely the energy associated with the intermolecular interplay with satisfactory
accuracy. an appropriate managing of issues which include solvent consequences, entropic consequences, and
receptor flexibility are main challenges that require attention. successful molecular docking protocols require a strong
understanding of the fundamentals of the applied methods. know-how these ideas is important inside the
manufacturing of meaningful outcomes. molecular docking has several strengths, among which the technique’s
potential to display massive compound databases at low cost compared to experimental techniques consisting of HTS
is especially notable. in the cutting-edge panorama of drug discovery, wherein high attrition quotes are a primary
issue, properly designed VS strategies are time-saving, fee-effective and productive alternatives. As shown in the
highlighted case research, molecular docking has been capable of pick out promising compounds that could constitute
future answers in critical regions of human fitness.

No matter its success in drug discovery, SBDD isn’t always with out its challenges. One of the main challenges is the
confined availability of high-decision systems of target proteins. Acquiring highresolution systems may be time-
ingesting and expensive, and not all proteins may be crystallized. Similarly, no longer all proteins have well-defined
binding web sites, which could make it difficult to discover small molecules which can bind to the protein. Some
other challenge is the need for accurate computational techniques for molecular docking and SAR analysis. These
methods are nonetheless being evolved, and their accuracy may be laid low with elements along with the flexibility of
the protein and the solvation effects of the binding web site.
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