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ABSTRACT
Background: The malarial scenario has significantly varied in the past few decades; whether it 
is funding or the range of sophisticated life-saving tools that have been improved, the disease 
burden has reduced, and even a few nations are on the verge of their elimination. Despite 
these, drug resistance is the major hurdle in the fight against malaria. Aim: Identifying new 
drug candidates with negligible toxicity are imperative to overcome the existing problem. The 
proposed study aims to identify new potential lead molecules via targeting the ADP-dependent 
DNA helicase RecQ of Plasmodium falciparum (isolate 3D7) using Target-Based Virtual Screening 
(TBVS), molecular docking, and dynamics simulations. Materials and Methods: Ligand molecules 
were retrieved from a comprehensive digital library of the MCULE database having millions of 
investigational compounds. Pfizer’s rule of five and the number of halogen atoms (3-5) were 
considered the basic primary filters of TBVS. The AutoDockVina (ADV) and GROningenMAchine 
for Chemical Simulations software were used to assess the molecular interactions and stability 
of protein-ligand complexes, respectively.  Results: The primary filters of the TBVS work-pipeline 
depicted 2,597,040 chemical hits from over a hundred million small molecules. The toxicity 
tool sifted twenty-one molecules whose HIA and BBB permeation were evaluated through 
the Egan-Egg model. Five ligand hits were shortlisted with zero violation of drug-likeness and 
contain three or more hydrogen bonds. ADME, docking, and MD parameters depicted a molecule 
MCULE-1255186442-0-1 as a promising drug candidate. Conclusion: Druggable properties of 
identified ligands are inferred purely from the in silico experiments, so before its therapeutic 
implications, wet-lab validations are imperative.  
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INTRODUCTION

According to the World Malaria Report (WMR), The number 
of malaria cases worldwide has increased from 227 million 
to 241 million from 2019 to 2020. One of the deadliest and 
most pervasive parasitic diseases is malaria, brought on by 
the Plasmodium parasite and introduced to humans through 
the female Anopheles mosquito's bite.1 The last line of defense 
against malaria is antimalarial medication. However, as the 
parasite and its mosquito vector are becoming increasingly 
resistant to insecticides and antimalarial medications currently 
on the market, it is getting harder to control the disease. Even 
the effectiveness of Artemisinin Combination Therapies (ACT) 
has decreased, leading to an increase in mortality worldwide. 

Five primary Plasmodium species cause malaria, including 
Plasmodium knowlesi, Plasmodium vivax, Plasmodium ovale, 
and Plasmodium malariae; the  deadliest and most common 
is P. falciparum. India accounts for 3% of the global malaria 
burden, per the WMR 2019.2,3 The ability to control the global 
disease burden is seriously threatened by the rapidly evolving 
drug-resistant strains against the new class of antimalarial 
drugs. There are three genomes in each species of Plasmodium: 
a nuclear genome, a mitochondrial genome, and an apicoplast 
genome. With 14 chromosomes, more than 7000 genes, and 
a four-stage life cycle involving humans, mosquitoes, and 
humans, the malaria parasite is large and complex.4 The control 
of malaria is becoming more and more challenging due to the 
rapid spread of resistance of both the parasite and the mosquito 
vector to currently available antimalarial treatment modalities. 
RecQ protein family members play significant roles in DNA 
replication, transcription, repair, recombination, and telomere 
maintenance.5-7 RecQ protein family members are a highly 
conserved group of DNA helicases. Humans have been found to 
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have five members of the RecQ family: RecQ1, RecQ2 (BLM), 
RecQ3 (WRN), RecQ4, and RecQ5, and only two RecQ family 
members are found in P. falciparum: PfWRN, which is encoded 
by the PF3D7 1429900 gene, and PfRecQ1 a.k.a. PfBLM, which is 
encoded by the PF3D7 0918600 gene.6-8 Both proteins have 3′–5′ 
direction-specific DNA helicase activity and an ATPase. RecQ4 
is human Werner homolog, akin to PfWrn in P. falciparum.7-9 
Recent studies suggest that PfRecQ1 and PfWRN contribute 
to DNA replication dynamics, gene expression patterns, and 
genome stability in P. falciparum (9). P. falciparum helicase PfBlm, 
which has a size of 85 kDa, is smaller than humans' HsBlm, which 
has a size of 159 kDa, while the size of P. falciparum's PfWRN 
(169 kDa) is slightly larger than the human (162 kDa) (4). PfBlm 
contains ATP-binding and helicase C-terminal domains of PfBlm 
protein,8 but in PfWRN, the ATPase and DNA helicase activity 
present in the N-terminal domain (PfWrnN) of PfWrnN proteins. 
In addition, the involvement of more interacting proteins that 
the cell needs for a particular function is aided by this N and 
C-terminal extension.

It is also clear that the P. falciparum 3D7 strain's PfWrn protein is 
expressed throughout all stages of intraerythrocytic development 
and is primarily found in the nucleus.4-10 Moreover, helicases 
interact with several other biological pathways that control 
autophagy, apoptosis, and homeostasis.10-12 The PfWrn protein 
is present in the intraerythrocytic developmental stages of P. 
falciparum; therefore, targeting it can hinder the growth and 
transmission of the parasite in the human body.

3D structure of the ADP-dependent DNA helicase RecQ of 
Plasmodium falciparum (isolate 3D7) was retrieved from 
AlphaFoldDB due to the unavailability of its structure in PDB.13 
Evaluation of Alpha Fold’s models is based on the protein Local 
Distance Difference Test (pLDDT) which predicts a confidence 
score between 0 and 100. To identify potential lead molecules, 
Structure-Based Virtual Screening (SBVS) with Lipinski rule 
of five (RO5: MW ≤ 500 Da; HBD ≤ 5; HBA ≤ 10; LogP ≤ 5) 
and halogen atoms (3-5) as the primary screening filtration was 
employed in MCULE's search workflow. The MCULE database 
contains millions of synthetic and purchasable molecules that 
could be used in cell-based bioassays and other experimental 
studies. Identified ligands were docked with DNA helicase 
via AutoDockVina (ADV) of the MCULE platform, and 
subsequently, a toxicity assessment was carried out. The Brain or 
IntestinaLEstimateD (BOILED)-Egg model of SwissADME was 
used to depict gastrointestinal absorption and brain penetration. 
Further, ligand hits were examined through other druggable 
features, and subsequent medicinal chemistry's Pan Assay 
Interference Structure (PAINS) and Brenk alert investigation were 
achieved. The top hits were carried out for Molecular Dynamics 
(MD) simulation.14 A comparative analysis among various hits 
identified the best lead molecule.

MATERIALS AND METHODS

3D structure retrieval and preparation of protein

AlphaFoldDB was used for the 3D structure of the target protein 
ADP-dependent DNA helicase RecQ (UniProt ID: Q8ILG5) of 
Plasmodium falciparum (isolate 3D7).15 AlphaFoldDB uses the 
Local Distance Difference Test (LDDT) to assess the qualities of 
their predicted models.16 The energy minimization of selected 
protein was carried out through the CHARMm force field.17,18

Structure-based virtual screening

An online drug discovery platform MCULE was employed to 
identify diversified small molecules via SBVS. Five descriptors, 
like molecular weight (less than 500 g/mol), HBD (less than 5), 
HBA (less than10), lipophilicity (less than 5), and the number of 
halogen atoms (3-5) as initial search filters were used in the SBVS 
workflow. The threshold limit for homology and diversity was 
kept as 0.85 and 1000, respectively, in the input workflow. The FP2 
fingerprint of open babel was assigned to screen investigational 
small molecules.19,20

Docking simulation

MCULE’s ADV was utilized for molecular interaction 
studies between ADP-dependent DNA helicase RecQ and 
virtually-screened ligand hits. AutoDock Vina is one of the 
fastest and most widely used open source programs. It relies on 
robust and rigorous scoring functions as compared other docking 
programs. For docking analysis free energy of binding (∆G) 
was considered as a standard parameter for the assessment of 
interaction potential. 3D structure of the protein was uploaded to 
the input workflow of the ADV interface. Grid size in x (-14.964 
Å), y (-1.019 Å), and z (-1.0575 Å) axes were assigned to cover the 
binding pockets of protein. ADV parameters for binding mode per 
ligand and discretization were considered a default. The number 
of H-bonds and Free energy of binding (ΔG) was selected as the 
primary criterion for assessing the best conformation of selected 
hits that fitted into the binding pocket of the target protein.21-24

Toxicophores exclusion

Toxic moieties, fragments, scaffolds, and substructures that are 
desirable kinds of stuff in humans and ecosystems were identified 
through the “Toxicity Checker” tool inbuilt tools of the MCULE 
database. Toxicity Checker uses the simplified molecular-input 
line-entry system-based SMARTS algorithm.19

Evaluation of gastrointestinal absorption and 
blood-brain barrier permeation

The assessment of identified ligand hits was carried through 
the BOILED (Brain orIntestinaLEstimateD)-Egg model, which 
depicts Human Intestinal Absorption (HIA), and the Blood-Brain 
Barrier (BBB) permeation. Both BBB and HIA depend on two key 
physicochemical descriptors, including lipophilicity (WLOGP ≤ 
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5.88) and topological polar surface area (TPSA ≤ 5.88 Å2). The 
pictorial illustration of the model reveals how far a molecule is 
from the ideal one for ideal absorption.25-28

Assessment of medicinal chemistry attributes

Frequent hitters or promiscuous compounds were excluded by 
using two key medicinal chemistry attributes, viz., Pan Assay 
Interference Structure (PAINS) alert tool of the Eli Lilly biotech 
industry Moreover, mutagenic and carcinogenic substructures, 
dyes, and toxic moieties were kicked out through the Brenk's alert 
option of SwissADME.29,30

Stability assessment using MD simulation

At the Molecular Mechanics (MM) level, the top three 
protein-ligand docked complexes were simulated computationally 
at NTP using the open-source software package GROMACS 5.1.2 
to evaluate their stabilities. The ligands were isolated from their 
individual protein complexes using the gmxgrep module. The 
topology and force field parameters were assigned through the 
CHARMm General Force Field (CGenFF) server. The topologies 
were created for ADP-dependent DNA helicase RecQ using 
pdb2gmx segments of the GROMACS package. The structural 
coordinates of the top three hits were achieved through  the 
CGenFF tool.31-33

All protein-ligand complexes were saturated in a dodecahedron 
box of water molecules with a margin of 10 Å. The creation 
of boundary parameters of complexes was achieved via the 
gmxeditconf module. Neutralization of charges of protein-ligand 
complexes was carried through adding sodium and chloride 
ions, thereby preserving the biological concentration of 0.15 M. 
Subsequently, the system was energetically minimized for 2,50,000 
steps using the robust steepest descent algorithm. The system 
temperature was maintained from 0-300K throughout their 
equilibration of 5ns duration at STP. After attaining equilibrium, 
the particle mesh was allotted via the Ewald scheme.34,35 Various 
modules of the GROMACS package e.g., gmxrms, gmxrmsf, 
and gmxsasa, gmxΔGsolv, and gmxRg, were used to predict 
the stability of hits molecules in terms of RMSD, RMSF, SASA, 
ΔGsolv, and Rg attributes.31-36

RESULTS AND DISCUSSION

3D structure retrieval of ADP-dependent DNA 
helicase RecQ

The predicted 3D structure of the selected protein was extracted 
from AlphaFoldDB. It assesses the model through pLDDT, 
corresponding to the model’s prediction of its score on the local 
Distance Difference Test (lDDT-Cα). It measures local accuracy 
for interpreting larger-scale features like relative domain 
positions. AlphaFold prediction relies on a per-residue confidence 
score derived from pLDDT ranges between 0 and 100.13,15,16 The 
predicted model is shown in Figure 1.

Structure-based virtual screening and toxicity check
Upon applying the primary filtrations of Lipinski RO5 and the 
number of halogen atoms, the SBVS workflow estimated output 
count was found to be 25,970,40 ligand hits from more than a 
hundred million investigational ligand hits. Subsequent toxicity 
assessment was carried out through the toxicity checker of 
SwissADME. Dynamic and robust SMILES-based SMARTS 
algorithm exponentially narrowed the aforementioned data 
to only twenty-one chemical hits, excluding the toxicophoric 
moieties and scaffolds, and the remaining hits, 25,970,19, were 
rejected during rigorous toxicity evaluation.25

HIA and BBB permeation
Human intestinal absorption and blood-brain barrier 
permeation of toxicity-succeeded hits were evaluated through 
the BOILED-Egg model, a.k.a. Egan-Egg model relies on two 
key physiochemical properties viz., WLOGP and TPSA. White 
and yellow (yolk) regions show the ideal spaces for substantial 
HIA and brain penetration, respectively. Respectively, 15 and 6 
molecules emerged as Pgp+ and Pgp-. Out of six Pgp+ molecules, 
one ligand shows plausible BBB permeation, while the remaining 
are substantially GI-absorbable molecules. Moreover, out of 
fifteen Pgp- compounds, respectively, two and eight are fairly 
brain penetrator and GI absorbable, while two molecules are on 
the white and yolk bord line, and two are neither HIA nor BBB 
permeable (Figure 2).25,37

Evaluation of druggable properties
To assess drug-likeness properties, identified hits were sifted 
through different bio-models, including Amgen’s Ghose, GSK’s 
Veber, Pharmacia’s Egan, Bayer’s Muegge rules, and Abbott’s 
Bioavailability Score (BS).27,28,38-41These bio-models depict 
druggable properties of investigational hits intrinsically to 
develop upcoming possible oral drug compounds. Five ligand 
hits viz., MCULE-1255186442-0-1, MCULE-4030371218-0-
1,MCULE-7384556744-0-1, MCULE-7861319803-0-64, and 
MCULE-4832832183-0-1 comply with the rules of three 
(out of five) bio-models were identified for further study. 
MCULE-1255186442-0-1 and MCULE-4832832183-0-1 exhibited 
one violation in Muegge (HBA>10) and Ghose (MW>480), 
respectively. Two molecules, viz., MCULE-4030371218-0-1 and 
MCULE-7384556744-0-1, obeyed all drug-likeness properties. 
While MCULE-7861319803-0-64 displayed two violations, one 
in Ghose (WLOGP>5.6) and another in Egan (WLOGP>5.88).

Molecular interaction analysis
Ligand hits succeeded through bio-models were carried 
out for their molecular docking into the binding pocket of 
ADP-dependent DNA helicase RecQ through exploiting the 
ADV tool to evaluate their binding propensity concerning free 
energy of binding (ΔG) that was in the range of -8.45 to -7.80 
kcal/mol-1. Among the top five hits, MCULE-1255186442-0-1 
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was the best as it exhibited minimum free energy of binding 
(ΔG: -8.45 kcal/mol), followed by MCULE-4030371218-0-1 
(ΔG: -8.19 kcal/mol), MCULE-7384556744-0-1 (ΔG: -8.11 
kcal/mol), MCULE-4832832183-0-1 (ΔG: -7.90 kcal/
mol), and MCULE-7861319803-0-64 (ΔG: -7.80 kcal/mol). 
MCULE-1255186442-0-1 interacted with the binding crevice of 
protein with 17 residues via eight different binding interactions, 
viz., Vdw, HB, CHB, Alkyl, Pi-Cation, Pi-Alkyl, Pi-anion, and 
Halogen (Fluorine). (Figure 3A-B). Molecular interaction of 
MCULE-4030371218-0-1 and protein was stabilized through 16 
residues via 8 different interacting forces viz., Vdw, HB, Alkyl, 
Pi-Alkyl, Pi-Donor HB, Pi-Sigma, Pi-Pi T-Shaped, and Halogen 
(Fluorine) (Figure 3C-D). MCULE-7384556744-0-1 interacted 
with 17 residues of protein through seven types of molecular forces 

e.g., Vdw, HB, Alkyl, Pi-Alkyl, Pi-Anion, Amide-Pi Stacked, and 
Halogen (Fluorine) (Figure 3E-F). Binding propensity and types 
of interaction involved in all top five ligand hits, the successor of 
drug-likeness filtration, is shown in Table 1.

Hydrogen bond analysis
MCULE-1255186442-0-1, MCULE-4030371218-0-1, and 
MCULE-7384556744-0-1 showed 4, 3, and 3 hydrogen bonds, 
respectively, during interaction with ADP-dependent DNA 
helicase RecQ. These three ligands showed a strong binding 
affinity with minimum ΔG values with ADP-dependent DNA 
helicase RecQ residues compared to other selected ligand 
hits. Therefore, only these ligands were taken forward for MD 
studies.42-45

Ligands ADP-dependent DNA helicase RecQ

ΔG (kcal/mol-1) Types of molecular interactions
MCULE-1255186442-0-1 -8.45 #Vdw, HB, CHB, Alkyl, Pi-Cation, Pi-Alkyl, Pi-anion 

and Halogen (Fluorine).
MCULE-4030371218-0-1 -8.19 Vdw, HB, Alkyl, Pi-Alkyl, Pi-Donor HB, Pi-Sigma, 

Pi-Pi T-Shaped, and Halogen (Fluorine).
MCULE-4832832183-0-1 -7.90 Vdw, HB, CHB, Alkyl, Pi-Cation, and Pi-Alkyl.
MCULE-7384556744-0-1 -8.11 Vdw, HB, Alkyl, Pi-Alkyl, Pi-Anion, Amide-Pi 

Stacked, and Halogen (Fluorine).
MCULE-7861319803-0-64 -7.80 Vdw, HB, Alkyl, Pi-Anion, Pi-Cation, Pi-Donor HB, 

and Halogen (Fluorine).
Vdw: Van der Waals, HB: Conventional Hydrogen Bond, CHB: Carbon Hydrogen Bond.

Table 1: Binding affinity of the top five hits and type of interactions holding amino acid residues of ADP-dependent 
DNA helicase RecQ of Plasmodium falciparum (isolate 3D7).

Figure 1:  Predicted 3D model of ADP-dependent DNA helicase RecQ. 
Secondary Structure Elements (SSEs) highlight in blue exhibited very 

high confidence score (pLDDT> 90), SSEs in light blue depicts moderate 
confidence score Confident (90 >pLDDT> 70), Residues in yellow shows low 

confidence (70 >pLDDT> 50), while SSEs in orange exhibits very score Low (70 
>pLDDT> 50).

Figure 2:  The BOILED-Egg (Egan-Egg model) evaluates the passive GI 
absorption and BBB permeation of toxicity succeeded ligands. Dots in 
the blue and red respectively exhibited substrate and non-substrate of 

P-glycoprotein.
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Stability evaluation of docked complexes

The stability of docked complexes of the top three ligand hits 
viz., MCULE-1255186442-0-1, MCULE-4030371218-0-1, and 
MCULE-7384556744-0-1 with ADP-dependent DNA helicase 
RecQ was inspected through MD simulations of 5 ns duration 
at Dell Workstation Precision 3440 using GROMACS package. 
MD graphs for RMSD, RMSF, SASA, ΔGsolv, Rg, and HBs were 
plotted to evaluate the molecular docking stability of ligands and 
protein-docked complexes.31

Root-mean-square deviation

The RMSD elucidates the stability of docked complexes.46-48 
The average RMSD for MCULE-1255186442-0-1 (black), 
MCULE-4030371218-0-1 (red), and MCULE-7384556744-0-1 
(green) with ADP-dependent DNA helicase RecQ was found 
0.44 nm, 0.51, and 0.57 nm, respectively. The RMSD plot 
reveals that the stability of docked complex of protein and 
MCULE-1255186442-0-1 is the least as compared to the 
remaining two (Figure 4A).

Figure 3: ADP-dependent DNA helicase RecQ -MCULE-1255186442-0-1 
complex. (A) 3D pose of the MCULE-1255186442-0-1 complex (green 
stick) docked to the binding pocket of ADP-dependent DNA helicase 
RecQ. (B) 2D pose of MCULE-1255186442-0-1 binding with different 

residues of ADP-dependent DNA helicase RecQ. (C-D):ADP-dependent 
DNA helicase RecQ - MCULE-4030371218-0-1 complex. (C) 3D pose 
of the MCULE-4030371218-0-1 complex (green stick) docked to the 

binding pocket of ADP-dependent DNA helicase RecQ. (D) 2D pose of 
MCULE-4030371218-0-1 binding with different residues of ADP-dependent 

DNA helicase RecQ.(3 E-F):ADP-dependent DNA helicase RecQ - 
MCULE-7384556744-0-1 complex. (E) 3D pose of the MCULE-7384556744-0-1 
complex (green stick) docked to the binding pocket of ADP-dependent DNA 
helicase RecQ. (F) 2D pose of MCULE-7384556744-0-1binding with different 

residues of ADP-dependent DNA helicase RecQ.

Figure 4: (A) RMSD plot as a function of time. Black, red, and green 
represent values computed. for ADP-dependent DNA helicase 
RecQ-MCULE-1255186442-0-1, MCULE-4030371218-0-1, and 

MCULE-7384556744-0-1, respectively. (B) RMSF plot for ADP-dependent DNA 
helicase RecQ –MCULE-1255186442-0-1 (black), MCULE-4030371218-0-1 (red), 

and MCULE-7384556744-0-1 (green). (C) SASA plot for ADP-dependent DNA 
helicase RecQ-MCULE-1255186442-0-1 (black), MCULE-4030371218-0-1 (red), 
and MCULE-7384556744-0-1 (green). (D) ΔGsolv plot for ADP-dependent DNA 
helicase RecQ-MCULE-1255186442-0-1 (black), MCULE-4030371218-0-1 (red), 

and MCULE-7384556744-0-1 (green).
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Root-mean-square fluctuation
The residues fluctuations at various positions of the RMSF 
plot are due to the binding interactions of ligand hits, 
MCULE-1255186442-0-1 (black), MCULE-4030371218-0-1 
(red), and MCULE-7384556744-0-1 (green) withADP-dependent 
DNA helicase RecQ. Average residues fluctuation upon binding 
with ligands was found to be 0.20 nm, 0.17 nm, and 0.22 nm, 
respectively (Figure 4B).

Figure 6:  The bioavailability radar for A) MCULE-1255186442, B) 
MCULE-4030371218-0-1, and C) MCULE-7384556744-0-1. The bioavailability 

radar is based on Lipophilicity (LIPO), Size (MW), Polarity (POLAR), Insolubility 
(INSOLU), Instauration (INSATU), and Flexibility (FLEX) to depict pro-drug 

attributes.

Figure 5: (A) Rg plot for ADP-dependent DNA helicase 
RecQ-MCULE-1255186442-0-1 (black), MCULE-4030371218-0-1 (red), 

and MCULE-7384556744-0-1 (green).Hydrogen bond analysis. (B) HB plot 
shows the formation and deformation of H-bonds during interaction of 
ADP-dependent DNA helicase RecQ with MCULE-1255186442-0-1, (C) 

MCULE-4030371218-0-1, (D) MCULE-7384556744-0-1.

Solvent-accessible surface area
The surface area of the protein, which is covered by the solvent 
molecule, isillustrated by the SASA graph.49,50 The mean value 
of SASA upon binding with MCULE-1255186442-0-1 (black), 
MCULE-4030371218-0-1 (red), and MCULE-7384556744-0-1 
(green) was found as 19.28 nm2, 19.14 nm2, and 19.38 nm2, 
respectively (Figure 4C).

Free energy of solvation
The average ΔGsolv of ADP-dependent DNA helicase 
RecQ upon binding with MCULE-1255186442-0-1 (black), 
MCULE-4030371218-0-1 (red), and MCULE-7384556744-0-1 
(green)was depicted as -24.97 kJ/mol/nm2, -24.77 kJ/mol/nm2, 
and -24.68 kJ/mol/nm2, respectively (Figure 4D).

Radius of gyration
The compactness of protein-ligand complexes is measured by 
the radius of the gyration plot,which is inversely proportional 
to the compactness. The average Rg values of docked complexes 
of MCULE-1255186442-0-1 (black), MCULE-4030371218-0-1 
(red), and MCULE-7384556744-0-1 (green) were computed as 
2.39 nm, 2.34 nm, and 2.44 nm, respectively (Figure 5A).

Hydrogen bond formations, deformation, and stability of 
selected protein-ligand complexes during MD studies are 
illustrated in hydrogen plots. Four hydrogen bonds were formed 
during the docking of ADP-dependent DNA helicase RecQ and 
MCULE-1255186442-0-1,they did not attain stability for the 
entire simulation process (Figure 5B). Three HB were formed in 
ADP-dependent DNA helicase RecQ -MCULE-4030371218-0-1, 
but one HBwas found stable (Figure 5C), while in the case of 
MCULE-7384556744-0-1, 5 HBs were depicted,but only one HB 
attained stability till the whole process (Figure 5D).

Moreover, the bioavailability radar based on Lipophilicity 
(LIPO), Size (MW), Polarity (POLAR), Insolubility (INSOLU), 
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Instauration (INSATU), and Flexibility (FLEX) to depict 
pro-drug attributes25 is shown in Figure 6. The radar illustrates 
that selected ligand hits are ideally located in the hexagonal (pink) 
area, except for the unsaturation of MCULE-4030371218-0-1. 
Even though MCULE-4030371218-0-1 comply with Lipinski’s 
RO5, it is inferred that these ligand hits are appropriate for 
oral leads. MCULE-1255186442, compared to others, could be 
promising as it suited all parameters adopted in the study. Albeit 
having substantial druggable properties, wet-lab validations of 
insilico findings are desirable before exploring their therapeutic 
implications against malaria.

CONCLUSION

ADP-dependent DNA helicase RecQ of Plasmodium 
falciparum (isolate 3D7)  is a putative molecular target that 
could be therapeutically promising for antimalarial therapy. 
High-throughput SBVS, toxicity profiling, physicochemical 
properties, lipophilicity, solubility, pharmacokinetics, 
drug-likeness, medicinal chemistry attributes, molecular 
docking, RMSD, RMSF, SASA, ΔGsolv, Rg, and HBs analyses 
establish that MCULE-1255186442 encompasses all druggable 
features that are essentially pertained to oral drug molecules. 
Molecular interactions are the fundamental part of all organisms 
ensuing in an excellent coordinated way and associated with 
virtually all their cellular functions. Molecular interaction forms 
the basis of molecular recognition. The molecular and cellular 
processes within living systems proceed in an equilibrium 
between necessities to remain and what ought to decline. All 
organisms relentlessly shed cells that have received signals to 
pass on, which is essential if tissues are reproduced or stay young 
and healthy. Stability of predicted molecules was assessed on 
various druggable parameters. Thus, in the horizon of the insilico 
predictions, MCULE-1255186442 may have developed as a 
substantial oral drug candidate against Plasmodium falciparum 
(isolate 3D7). However, experimental studies are required before 
using its therapeutic inferences. 
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