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Abstract: The enoyl-acyl carrier protein (ACP) reductase (InhA) of Mycobacterium tuberculosis
elongates acyl fatty acids, which are progenitors of mycolic acids and that are mycobacterial cell wall
parts. The aim is to discover potent therapeutic novel bioactive compounds as enoyl-acyl carrier protein
(ACP) reductase (InhA, PDB ID: 4U0J) antagonists using an in silico drug design scheme. Structure-
based computerized prediction of drug-receptor interactions. PyRx virtual screening tool was used to
conduct molecular docking investigations on enoyl-ACP reductase. A target-based ligand selection
strategy to choose ligand compounds was employed. The ligand structure was chosen using LEA3D-
CNRS. Medication data set that was approved by the FDA: 2028 molecule (s) were used in the study.
Around 27 bioactive molecules can bind to the 4U0J, with docking scores ranging from -6.2 to -11.2
Kcal/mol. Compound CHEMBL441373 was shown to have the highest acceptable docking energy (-
11.1Kcal/mol), making it a good candidate for a cell wall protein inhibitor (4U0J) that should be
investigated further in vivo and in vitro. The anti-mycobacterial ability of triazole scaffolding in a new
therapeutic was determined. Compound CHEMBL441373 is located to possess high docking energy (-
11.1Kcal/mol) and is shown as a suitable molecule of cell wall protein inhibitor (4UQJ).
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1. Introduction

Tuberculosis is a respiratory ailment caused by Mycobacterium tuberculosis. This
bacterium is found in the lungs, but if left untreated, it can spread to other parts of the body.
From the mouth or air, droplets from a sick individual can spread this bacterium to healthy
people [1]. A combination of antibiotics is used to treat this infection. The cell wall targeting
antibiotics could be beneficial to treat this bacteria and stop their replication in the lungs [2].
This disease is typically treated over a period of 6-9 months. Historically, most drugs were
discovered either by selecting the relevant element in traditional medicines or by chance [3].
Realizing how sickness and diseases are driven at the molecular and physiological levels, and
selecting appropriate characteristics that tend upon the knowledge, has been a unique
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technique. Molecular docking is a technique for determining how one molecule should interact
with another when they are coupled together to form a stable compound [4]. Based on the
preferred orientation, one can anticipate the degree of association or ligands between two
molecules using selected features. After two molecules have been docked, scoring methods are
used to assess the strength of their non-covalent interaction, which is also known as binding
affinity [5]. Molecular docking has grown in importance as a drug discovery tool.

Mycobacterium tuberculosis is the main causative organism of human tuberculosis and
the world’s leading cause of death due to the higher pathogenic nature of this bacteria.
Tuberculosis is responsible for approximately 7% of all deaths in developing countries and
around 26% of preventable deaths worldwide [1]. There is an urgent need to develop inorganic
or organic antitubercular medicines due to the diminished likely impact of treatments due to
the rise of multidrug-resistant tuberculosis and HIV co-infection [6]. The main drawbacks of
therapeutic medications for mycobacterial infections are the lengthy treatment regimen with a
type of medication with a cytotoxic effect and the emergence of multidrug-resistant bacteria
and fungi, which generate a high mortality rate in immunocompetent people [7]. The necessity
for effective treatment has motivated investigation into the formulation and synthesis of new
chemicals that can combat mycobacterial infections. Because of the emergence of antibiotic-
resistant strains, the development of compounds with good antitubercular action is becoming
increasingly important in tuberculosis research [8].

The enoyl-acyl carrier protein (ACP) reductase (InhA) (Fig. 1) of Mycobacterium
tuberculosis has been suggested as a promising candidate for antitubercular medicines [9].
InhA belongs to the NADH-dependent enoyl-ACP (CoA) reductase enzyme family. InhA
elongates acyl fatty acids, which are progenitors of mycolic acids and mycobacterial cell wall
components. A structure-based computerized simulation of ligand-receptor associations was
used in this study. The purpose of this study is to find potentially bioactive molecules as enoyl-
acyl carrier protein (ACP) reductase (InhA) antagonists using an in silico drug design approach.

Figure 1. The 3D crystal structure of enoyl-acyl carrier protein (ACP) reductase (InhA), PDB ID: 4U0J.
2. Materials and Methods

The in-silico study was carried out by using PyRx virtual screening tool. Protein
preparation was carried out by Biovia discovery studio software version 2021. Ligand
preparation grid generation and receptor-ligand docking were all carried out by PyRx in the
build process. The Swiss ADME server was used for drug-likeness prediction of all compounds
selected for the study.
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2.1. Selection of target protein.

The enoyl-acyl carrier protein (ACP) reductase (InhA), PDB ID: 4UQJ, with 1.62
resolution and one protein chain (A), was retrieved from the Protein Data Bank (PDB) and
utilized for docking.

2.2. Selection of ligand molecules.

For a selection of ligand molecules, we used a target-based ligand selection approach.
LEA3D-CNRS (https://chemoinfo.ipmc.cnrs.fr/LEA3D/index.html) was used for selecting
ligand structure [10]. FDA-approved drug data set: 2028 molecule(s) was used. Hereafter
uploading the prepared protein structure provided X, Y, and Z grid coordinates information.
This information was received from Biovia discovery studio software once uploaded
unprepared protein with a bound ligand. Result received in the provided mail ID within 24
hours. Best ligand structure selected based on the population means score in %. Structures of
all the bioactive compounds were downloaded from ChEMBL in SDF format (Chemical
structure and CHEMBL ID of all 27 components along with two reference molecules are listed
in Table 1). With all the structures, further ADME predictions were carried out using SWISS
ADME to filter all bioactive compounds based on the Lipinski rule of five [11].

Table 1. CHEMBL ID and a molecular formula of selected ligands.

S. No Compound ID Molecular formula
1 CHEMBL385214 C17H21BrN20 »
2 CHEMBL385294 C17H20F2N202
3 CHEMBL217588 C17H2:CiN202
4 CHEMBL387186 C19H26N202
5 CHEMBL216807 C17H20Ci2N202
6 CHEMBL411394 Ci18H21F3N202
7 CHEMBL387284 Ca0H2sN202
8 CHEMBL213872 CasH29N302
9 CHEMBL441373 Ca3H26N202
10 CHEMBL216339 Ci9H20FsN202
11 CHEMBLA425259 Ci18H23CiN202
12 CHEMBL424724 Ca24H2sN202
13 CHEMBL217852 Ca4H26N202
14 CHEMBL216642 C17H15CiN202
15 CHEMBL371268 C19H20FN20
16 CHEMBL 2441664 Ca23H33N3z0
17 CHEMBL207085 C29H39N302
18 CHEMBL386324 C18H20BrFsN20>
19 CHEMBL2441646 C19H27N30
20 CHEMBL2441653 C22H33N30
21 CHEMBL384149 C18H23CiN203
22 CHEMBL2441650 Ca23H3sN3z0
23 CHEMBL217499 C19H24N202
24 CHEMBL386990 C24H31N302
25 CHEMBL214285 CasH33N302
26 CHEMBL424903 Ca4H2sN203
27 CHEMBL385168 Ca22H29N30
28 CHEMBL374478 Ca3Hs8N4O12

(Rifampicin)
29 CHEMBL3989817 Ca1HsoNO14
(Pyrrolidine carboxamides)

2.3. Molecular docking investigation.

Molecular docking analysis was performed with a target like enoyl-ACP reductase by
using PyRx virtual screening tool [12]. This tool used Auto Dock for docking purposes. The
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prepared protein structure was uploaded as a macromolecule, and then bioactive compounds
(ligand) one by one was selected. The software first minimized ligand energy and then
converted it into Auto Dock ligand format (pdbqgt). Finally, started blind docking after covering
the entire protein structure under the grid box to screen best fitted bioactive compounds based
on the energy value. Each simulation was conducted roughly ten times, resulting in ten docked
conformations. As a result, the least energy configurations were deemed to be the highest
binding conformations. Finally, the best ligand and protein docked complex was analyzed by
Biovia discovery studio [13].

3. Results and Discussion

The 4U0J (Enoyl-[acyl-carrier-protein] reductase [NADH]) is a ~269 amino acid long
main protease of 29.50 kD, the crystal structure with a resolution of 1.62 A has been elucidated.
Different bioactive substances were subjected to in silico molecular analysis. The
physiochemical parameters such as hydrogen bond acceptor, hydrogen bond donor, number of
rotatable bonds, molecular weight, and so on were anticipated and tested for drug violations.
The “Lipinski rule of five” was followed by all of these compounds (Table 2).

Table 2. Lipinski rule-related information of selected compounds studied along with reference compounds
rifampicin and pyrrolidine carboxamides.

Compound ID Mol wt LogP LogS H donor H acceptor No. of rotatable Lipinski
(g/mol) olw (nON) (nOHNH) bonds (nrotab) violation
CHEMBL 385214 365.26 291 -3.79 1 2 4 0
CHEMBL 385294 332.25 2.68 -3.2 1 4 4 0
CHEMBL 217588 320.81 2.78 -3.47 1 2 4 0
CHEMBL 387186 31442 3.13 -3.49 1 2 4 0
CHEMBL 216807 355.26 291 -4.08 1 2 4 0
CHEMBL 411394 354.37 2.85 -3.76 5 1 5 0
CHEMBL 387284 328.45 3.24 -3.75 2 1 5 0
CHEMBL 213872 403.52 3.62 -4.73 2 1 5 0
CHEMBL 441373 362.46 3.25 -4.42 2 1 5 0
CHEMBL 216339 422.36 3.04 -4.64 8 1 6 0
CHEMBL 425259 334.84 3.09 -3.78 2 1 4 0
CHEMBL 424724 376.49 3.39 -4.62 2 1 6 0
CHEMBL 217852 374.48 3.33 -4.44 2 1 5 0
CHEMBL 216642 314.77 2.53 -3.48 2 1 4 0
CHEMBL 371268 319.45 3.83 -3.63 3 0 9 0
CHEMBL 2441664 367.53 4.01 -4.72 2 1 5 0
CHEMBL 207085 461.64 4.52 -5.03 3 0 10 0
CHEMBL 386324 320.21 3.23 -4.67 5 1 5 0
CHEMBL 2441646 313.44 3.27 -3.43 2 1 5 0
CHEMBL 2441653 355.52 3.89 -4.66 2 1 6 0
CHEMBL 384149 350.84 3.37 -3.56 3 1 5 0
CHEMBL 2441650 369.54 4.09 -4.8 2 1 5 0
CHEMBL 217499 31241 3.02 -3.71 2 0 3 0
CHEMBL 386990 393.52 3.13 -3.27 3 1 10 0
CHEMBL 214285 407.55 3.77 -4.02 3 1 11 0
CHEMBL 424903 392.49 3.06 -4.35 3 1 7 0
CHEMBL 385168 351.49 3.26 -3.45 3 1 8 0
CHEMBL 374478 856.20 0.00 -5.93 14 9 18 3
(Rifampicin)
CHEMBL 3989817 286.37 2.61 -2.87 2 1 4 0
(Pyrrolidine carboxamides)

The molecular docking technique was used to explore, predict and understand the
protein or enzyme interactions with the selected ligand library; and to visualize the probable
binding. Analogs were docked with receptors (4U0J) using the PyRx virtual screening tool,
which used Autodock 4.2.1, and the binding energy and interacting residues were obtained
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(Table 3). All 3D and 2D diagrams of the respective ligand with protein are depicted in Fig 2-
28.

Table 3. Docking-related information of selected compounds studied along with reference compounds
rifampicin and pyrrolidine carboxamides.

SINo | Compound ID Interacting residue No of H bonds | Interactionenergy | Fig
in interaction (Kcal/mol) No
1 CHEMBL385214 Val65, 11e122, Phe4l, 1195, Gly96, Thr196, Alal98 1 -8.8 2
2 CHEMBL385294 11e122, Val65, Phedl, 1le95, Glyl4, Gly96, lle21, 2 -9.9 3
Thr196
3 CHEMBL217588 1le215, Alal57, Pro193, tyr158, lle21 1 -9.2 4
4 CHEMBL387186 Alal98, Gly96, lle122, Phe41l, 1195, Val65 1 -9.0 5
5 CHEMBL216807 Alal57, 11e215, Pro193, Tyrl58, Met147, 1le21 1 -9.2 6
6 CHEMBLA411394 11e194, Met147, 11e215, 11e218, Tyrl58, Met199 2 -94 7
7 CHEMBL387284 Met199, Tyrl58, Leu218, Phel49, lle215, Metl161, 1 -8.4 8
11194, 1le21, Met147
8 CHEMBL213872 Met147, Gly96, Val65, 11e95, 11e122, Phe4l 1 -9.8 9
9 CHEMBL441373 Alal98, Leul97, Thrl96, Gly96, 11e95, Phe4l, lle122, 2 -10.8 10
Val65
10 CHEMBL216339 lle21, Ser20, Alal98, Ser94, Glul4, llel6, llel5, 5 -10.2 11
Phe41, 11e95, Gly96
11 CHEMBLA425259 Phe4l, 1le122, 1195, Val65, Glyl4, lle2l, Metl47, 2 -9.6 12
Gly96
12 CHEMBLA424724 Thrl196, Met199, Gly14, lle16, Phe4l, 1le122, Val65, 3 -11.1 13
Gly96, 11e95, Ser20
13 CHEMBL217852 Phel49, Pro193, Met199, Alal57, 11e215, Gly96, lle21 0 -10.6 14
14 CHEMBL216642 11e95, Val65, 1le122, Phed4l, Gly96, Glyl4, Ser94, 3 -9.7 15
Thr196,
15 CHEMBL371268 1Ir21, Phel49, Leu218, Ile215, Tyrl58, Lys165 2 -6.8 16
16 CHEMBL2441664 Phel49, lle21, Alal91, Met199, Phe149 0 -9.2 17
17 CHEMBL207085 Phe4l, Ala198, Ilel6, 11e95, 11e122, Val65, 0 -9.8 18
18 CHEMBL386324 Alal57, 11e215, Met147, 1le21, Ser94, Tyr158 2 -9.5 19
19 CHEMBL2441646 Phel49, lle21, Alal91, Met199 0 -8.6 20
20 CHEMBL2441653 Alal57, Ile215, Tyrl58, Prol193, Met199, lle21, 0 -9.1 21
Phel49
21 CHEMBL384149 Ser20, Gly96, Val65, Phe4l, lle122, 11e95, Glyl4, 3 -9.5 22
Met147, 1lel6, Ile21,
22 CHEMBL 2441650 Gly96, 11e95, Phedl, 1le122, Val65, Vall6, Ile21, 1 -9.5 23
23 CHEMBL217499 Gly96, 11e122, Phe4l, Val65, 11e95, Ser94, lle21 0 -9.9 24
24 CHEMBL386990 Phe4l, 11e95, Val65, 11122, lle21, Leul97, Thr196, 2 -9.0 25
Ser20
25 CHEMBL214285 1le215, Leu218, Met199, Phel49, Alal98, Thrl96, 1 -9.0 26
Lys165
26 CHEMBL424903 Met147, Gly96, 1le122, Phe4l, 1195, Gly14, 1le21 2 -9.9 27
27 CHEMBL385168 1le21, 1le122, 11e95, Val65, Phe4l, Ilel6, Alal98, 0 -8.8 28
28 CHEMBL 374478 Thr196, Ala198, Phe97, Met98 1 -10.8 29
(Rifampicin)
29 CHEMBL3989817 1le215, Alal57, Tyr158, lle21, Met147 1 -8.7 30
(Pyrrolidine
carboxamides)
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Figure 2. 3D and 2D diagram of CHEMBL385214 interaction with 4U0QJ.
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Figure 3. 3D and 2D diagram of CHEMBL385294 interaction with 4U0J.
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Figure 6. 3D and 2D diagram of CHEMBL216807 interaction with 4UQJ.

https://biointerfaceresearch.com/ 7028


https://doi.org/10.33263/BRIAC125.70237039
https://biointerfaceresearch.com/

https://doi.org/10.33263/BRIAC125.70237039

ILE

A:194 A-:n{?s
0\\ //9 A'\:":IEJS
ILE
ILE Ac215
A2l
MET
A:147 LEU
A:218
Figure 7. 3D and 2D diagram of CHEMBL411394 interaction with 4U0J.
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Figure 9. 3D and 2D diagram of CHEMBL213872 interaction with 4U0J.
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Figure 10. 3D and 2D diagram of CHEMBL441373 interaction with 4U0J.
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Figure 14. 3D and 2D diagram of CHEMBL217852 interaction with 4U0J.
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Figure 18. 3D and 2D diagram of CHEMBL207085 interaction with 4U0J.
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Figure 19. 3D and 2D diagram of CHEMBL386324 interaction with 4U0J
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Figure 20. 3D and 2D diagram of CHEMBL2441646 interaction with 4U0J.
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Figure 21. 3D and 2D diagram of CHEMBL 2441653 interaction with 4UQJ.
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Figure 22. 3D and 2D diagram of CHEMBL384149 interaction with 4U0J.
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Figure 23. 3D and 2D diagram of CHEMBL2441650 interaction with 4U0J.
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Figure 24. 3D and 2D diagram of CHEMBL217499 interaction with 4U0J.
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Figure 26. 3D and 2D diagram of CHEMBL241285 interaction with 4U0J.
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Figure 27. 3D and 2D diagram of CHEMBL424903 interaction with 4U0J.
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Figure 30. 3D and 2D diagram of Pyrrolidine carboxamides interaction with 4U0QJ.
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Tuberculosis is consequently contagious spreads by aerosols; thereby, newborn and
immunocompromised patients are at high risk. Macrophages engulf these pathogens normally,
and if they fail, mycobacterium can remain alive for years asymptomatically [1]. Resuscitation
may occur anytime, and most cases (80%) were reported as pulmonary tuberculosis.
Researchers are trying to design and synthesize novel compounds that can simultaneously
address mycobacterial and fungal infections in response to the demand for appropriate
treatment. Due to the rise of antibiotic-resistant organisms, identifying drugs with good
antitubercular activity is becoming increasingly important in tuberculosis research [10].

The goal of this research was to find chemicals that can bind to the 4U0J protein, which
could be employed as a therapeutic medication for Mycobacterium tuberculosis in the future.
Around 27 bioactive chemicals can bind to the 4U0J with docking scores ranging from -6.2 to
-11.2 Kcal/mol across the various compounds examined. CHEMBL424724 is a chemical
compound whose IUPAC name is 2-cyclopentyl-N-[4-[3-(2-methylpyrrolidin-1-yl) pyrrolidin-
1-yl] phenyl] acetamide was found best ligand to bind with the lowest energy (-11.1Kcal/mol)
with 4U0J (Fig 4, Table 3). CHEMBL441373 (-10.8 Kcal/mol) had the second-highest
docking score (Fig 10, Table 3), whereas CHEMBL 217852 (-10.6 Kcal/mol) received the third-
highest docking score (Fig 4, Table 3), -9.2Kcal/mol, followed by CHEMBL216339 (-10.2
Kcal/mol) (Fig 11 and Table 3). CHEMBL217588 (Fig 4, Table 3), CHEMBL216807 (Fig 4,
Table 1), and CHEMBL?2441664 all had a docking score of -9.2Kcal/mol (Fig 17, Table 3).
The docking scores of compounds CHEMBL385294 (Fig 3, Table 3), CHEMBL217499 (Fig
24, Table 3), and CHEMBL424903 (Fig 27, Table 1) were all -9.9 Kcal/mol. The other
chemicals (Table 3) have a strong interaction with the 4U0J protein as well. During the global
Mycobacterium tuberculosis outbreak, rifampicin and pyrrolidine carboxamides are being
employed as drugs, along with numerous antiviral compounds (Fig 29, 30, Table 3). An attempt
was made to anticipate this drug's binding mechanism and binding energy with respect to the
4U0J protein (rifampicin binding energy CHEMBL441373 -10.8 and Pyrrolidine
carboxamides binding energy -8.7 Kcal/mol). Additionally, all compound agents were reported
to limit viral replication and translation, which could considerably influence viral load
reduction in infected people [7,8]. A compound like CHEMBL 441373 was found to have exact
similar binding energy (-10.8 Kcal/mol) compared to rifampicin, and this compound was found
to have higher binding potential concerning Pyrrolidine carboxamide. All compounds studied
here were found to have more negative binding potential energy compared to Pyrrolidine
carboxamides except CHEMBL 387284 (-8.4 Kcal/mol). Compound CHEMBL 424724 has the
lowest binding energy (-11.1K cal/mol) compared to rifampicin, and this compound was found
as the best molecule among all other compounds studied. All bioactive chemicals employed in
this study satisfy the Lipinski rule of five, indicating that they can be used as therapeutics
(Table 2). Our findings were similar with isoniazid derivatives and their antitubercular action
[14] and with pyrrolidine carboxamides as a novel class of enoyl acyl carrier protein inhibitors
[15].

PyRx is a computational therapeutic discovery virtual screening tool that can be used
to analyze libraries of chemicals against prospective drug candidates. PyRx allows medicinal
pharmacists to execute virtual screening from any environment, and it guides users through
every phase of the way, from data pre-processing to job submission and evaluation. Although
there is no miracle solution in the drug development process, PyRx features a docking method
that focuses on simplicity, making it useful for computer-aided pharmaceutical research [16].
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The provided results were classified as preliminary due to the small number of
molecules investigated in this project; however, some conclusions might be reached. Due to
the availability of improved molecular docking methods, larger virtual screening experiments
focusing on small-molecule libraries with millions of compounds are available [17]. TB is a
leading infectious killer worldwide, despite the availability of different chemotherapeutic
treatments. This is primarily owing to a shortage of new medications, particularly those that
are effective against MDR-TB and XDR-TB, as well as individuals who are HIV/AIDS co-
infected [18]. Different new medications will be synthesized in the future to create new
effective anti-TB molecules, based on the foregoing facts and inspired by the ongoing research
on new derivatives, particularly in relation to mycobacterium chemotherapy [19]. Numerous
challenges must surely be addressed, including the involvement of water molecules, solvent
effects, entropic effects, and receptor flexibility [20]. There is now enough evidence to support
the use of machine learning in drug design, and there is no longer any place for discussion
about their efficacy and benefits in the direction of drug discovery [9].

Molecular docking, however, has several drawbacks, such as the lack of a universally
applicable scoring mechanism that can successfully combine accuracy and speed [21]. Several
enhancement guidelines, such as the usage of implicit solvent fashions and entropic factors, are
being examined. Furthermore, given that ligands are normally dealt with in their whole, protein
flexibility is only handled in part at best [22]. Further research is nevertheless essential to
address this problem and deal with the induced-healthy issue. Furthermore, the dynamic
involvement of water molecules throughout the docking process, in order to account for
subsequently critical water-mediated hydrogen bond bridges between the drug and the receptor,
may improve the approach’s efficacy [9]. As of now, the outcomes of a docking test must be
considered with caution and taken as a fantastic starting point for more significant investigation
[23].

Several variables influence how the loose binding electricity (Going) is expressed within
the shape of key variables, including electrostatic (Gelec), hydrogen bond (Ghbond), torsional
loose electricity (Gior), desolvation (Gesolv), dispersion, and repulsion (Gvaw), as whole inner
electricity (Grota), and unbound electricity of the structure (Gunb) [13]. As a result, a thorough
understanding of the commonplace ethics guiding the prediction of loose binding electricity
(Going) showing more warning indications of interacting molecules, is required so that solid
docking approaches are achieved [24]. In addition, the docking approach aims to
computationally simulate the technique of molecular identification and achieve a higher
configuration to lower the system’s overall loose electricity [25]. It could be very hard to find
out a brand-new drug. In silico-chemico-organic processes are the principal bases of
contemporary-day drug discovery [26].

In Silico ADME, Approaches have become a critical component of the drug
development process [27]. This is in most cases because they could affect the complete drug
improvement trajectory, figuring out and coming across new capability capsules with an
enormous discount to value and time [28]. Besides that, computer-aided drug layout (CADD)
schemes are critical for reducing the use of animals in vivo studies, assisting in the design of
more protected pods, and readjusting regarded capsules, assisting pharmacological chemists at
every phase (layout, discovery, improvement, and hit-optimization) of the screening of
potential compounds [29]. On the one hand, conventional drug discovery strategies include the
high-cost random screening of synthetic chemicals or natural preparations [30]. On the other
hand, computational processes may be very multifarious, requiring interdisciplinary research
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and the software of CADD technological know-how to rationally layout powerful and
commercially viable capsules [31]. CADD methodologies are gambling an ever-growing
function in drug discovery which can be crucial inside the value-effective identification of
promising drug candidates [32].

The results are based entirely on computer-assisted virtual screening. Depending on the
outcomes of computational biology, it is found that all of the screened compounds with
hydrogen bond(s) and steric interaction bonded to the binding pocket of 4UQ0J protein and
rendered it inactive in this investigation. The process of developing new drugs is time-
consuming. As a result, pharmacological transposing may stop the spread of infectious
diseases.

4. Conclusions

Molecular docking is one aspect of a novel new approach to researching the binding of
tiny molecules to receptor proteins. The antituberculosis efficacy of triazole scaffolding in new
therapeutic has been investigated. Compound CHEMBL441373 become located to possess
maximum appropriate docking energy (-11.1Kcal/mol), and it has become suitable as candidate
molecules of cell wall protein inhibitor (4UQJ). It should similarly be examined in vitro and in
vivo situations further.
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