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ABSTRACT- 

A very promising species, Tridax procumbens, is 

known to produce secondary metabolites with a 

range of purported medical benefits, including 

anaesthetic, anti-inflammatory, anti- diabetic, and 

anti-anemic activities.Different communities have 

used this species in traditional ways for a very long 

time. The structural characteristics of luteolin have 

been studied computationally. A simulated 

screening of the characteristics of ADMET has 

anticipated the molecule&#39;s drug-likeness. The 

in-silico method uses the molecular docking 

technique to examine the development of 

complexes between proteins and ligands. Molecular 

dynamics (MD) simulations are used to examine 

the molecule&#39;s stability and reactivity. In the 

current study, we have made an effort to solidify 

the potential of any phytochemical from Tridax 

Procumbens as an inhibitor of human lung cancer. 

Keywords: Molecular Docking, Molecular 

Dynamics Simulations, MCM7, DFT analysis 

 

I. INTRODUCTION.- 
Malignant growth is one of the destructive 

illnesses present in our reality that significantly 

grants in the worldwide passing proportion, yet it is 

serious. It tends to be characterized as the course of  

nusual and uncontrolled cell division that happens 

inside the human body and attack different parts, 

obliterating body tissues [1]. It can influence any 

organ like the lung, kidney, digestive system, 

uterus, mind, and even blood [2]. World Health 

Organization (WHO) has announced 9.6 million 

passings, or one out of six passings, in 2018 and 

expressed that disease is the subsequent driving 

reason for death overall [3]. The Globocan report 

2020 gave by WHO announced that cellular 

breakdown in the lungs is the subsequent sickness 

bestowing 11.4% of the complete disease cases 

after bosom malignant growth (11.7%) [4]. Cellular 

breakdown in the lungs has the most noteworthy 

death pace of 2.21 million instances of the 

complete passings recorded from malignant growth 

in 2020 [4]. The dysregulation of deoxyribose 

nucleic corrosive (DNA) is the significant 

justification behind malignant growth 

commencement and movement in the human body 

[5]. Minichromosome upkeep (MCM) complex is 

the fifth most normal kind of disease that prompts 

the advancement of  he pre-replication process for 

DNA [6]. The guideline of MCM protein in the 

human body prompts the expansion of different 

kinds of tumors [7]. MCM7 assumes an imperative 

part in malignant growth improvement and 

movement and goes about as an initiator in 

eukaryotic DNA and G1/S cell cycle proliferation 

[8]. It is one among the group of MCM DNA 

helicase including six monitored proteins called 

MCM2-7 [9]. It was first separated from 

Saccharomyces cerevisiae (sprouting yeast) [10]. 

This  cycle is called DNA replication permitting in 

which the MCM complex loosens up the limited 

strands of the DNA [11]. This loosening up 

prompts genome duplication in multiplying cells 

and chromosomal deformities. Such chromosomal 

deformities result in tumorigenesis [12]. MCM 

proteins are viewed as exceptionally engaged with 

human disease development and harmful changes. 

Hence, the MCM proteins are viewed as 

promising focuses for malignant growth drug 

advancement. Then again, over the most recent 

couple of many years, restorative spices have been 

moved from periphery to standard use, and a more 

number of individuals look for cures in home 

grown extricates [13, 14]. Plants have forever been 

a significant wellspring of against harmful 

enhancements. Regular concentrates share an 

enormous part in anticancer medications accessible 

in the business sectors. Many examinations have 

been accounted for against malignant growth 

infirmities from home grown separates like gedunin 

for ovarian disease [15], ginsenoside for bosom 

disease [16], cinnamon [17], and some more. These 

discoveries have persuaded us to work explicitly on 

home grown separates. For the current work, we 

have considered a tropical plant Tridax 
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procumbens. This plant has verifiable smidgens of 

proof for being utilized as a therapeutic plant [18]. 

The plant is local to Asia, America, Africa and, 

Australia. In numerous nations, Tridax procumbens 

is broadly utilized for the mending of serious 

injuries [18]. This spice is additionally known for 

its great many pharmacological exercises like 

enemy of contagious [19], calming [20], against 

tubercular [21], hepatoprotective [22], hostile to 

diabetic [23] and so on. It is additionally known for 

relieving asthma [24] and is a satisfied spice with 

optional metabolites like steroids, terpenoids, 

tannins, flavonoids, saponins, glycosides, and 

amino acids [25]. 

The virtual screening of pharmacological 

properties is finished for Luteolin to concentrate on 

its medication like similarities. The energy 

improvement of the construction of Luteolin is 

finished to research its solidness. The limiting of 

ligand to protein is accounted by performing sub-

atomic docking, and the security of the complex 

shaped by docking of protein and ligand is checked 

by playing out the atomic elements recreations. In 

the current paper, an in silico study finished with 

luteolin as an inhibitor will help in laying out areas 

of strength for the of luteolin as a possible 

medication against human disease. 

 

II. MATERIAL AND METHODS.- 
Potential target protein structure for cancer MCM7 

protease 

Human malignant growth encodes 

countless protein structures. The construction we 

have considered for this study is protease MCM7 

(PDB ID: 6XTX, goal: 3.29 Å). MCM7 can 

metastasize and obliterate the living tissues in the 

body. The malignancies wherein MCM7 is 

involved are hepatocellular carcinoma, head, and 

neck, throat, and so on [26]. Hence, reasonable to 

plan a review will distinguish the compound with 

inhibitor action for forestalling replication of DNA 

of destructive cells. The 3D design of protein 

MCM7 is downloaded from &quot;Protein Data 

Bank.&quot; 

 

 

 

Expected inhibitor: Tridax procumbens 

Tridax procumbens is a phytochemical-

rich plant comprising baicalin, tetrandrine, luteolin, 

apigenin, stigmasterol, catechin, epicatechin, 

quercetin, myricetin, gallocatechin, sitosterol, 

akuammidine, kaempferol, and a lot more [27]. 

Among every one of the phytochemicals, luteolin is 

a flavonoid having hostile to malignant properties 

[28]. Various works have been done as such far 

detailing the anticancer properties of Luteolin [29]. 

Anticancer movement of luteolin is examined 

against gastric diseases [30], bosom malignant 

growth [31], prostate disease [32], cerebrum 

cancers [33], cervical malignant growth [34], skin 

malignant growth [35], and so on. Along these 

lines, it ensures that our vision to involve it as an 
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enemy of disease specialist won&#39;t frustrate us. 

Luteolin is a flavonoid having a place with the 

vitamin B family. It is chiefly present in numerous 

food supplements like parsley, broccoli, onion 

leaves, carrots, peppers, cabbages, apple skins, and 

so on [36]. It is exceptionally added as a food 

supplement because of its enemy of oxidative 

property. Different pre-clinical reports have 

demonstrated that luteolin has a large number of 

pharmacological exercises like enemy of 

hepatotoxic [37], hypotensive [38], hostile to 

urolithiasis [39], hemostatic [40], antimicrobial or 

antibacterial movement [41], and numerous others. 

It is seen that the luteolin has preventive action 

against a few parasitic specialists like Leishmania 

donovani [42] and plasmodium falciparum [43]. 

 

Drug-similarity and ADMET properties 

We have done the virtual screening of 

medication similarity rules, and ADMET properties 

of Luteolin. Lipinski&#39;s standard, MDDR-like 

rule, Veber&#39;s standard, Ghose channel, Egan 

rule, Muegge rule, lipophilicity, water-solvency, 

and so on, are instances of medication resemblance 

rules [50]. A portion of the medication resemblance 

rules are sub-atomic weight &lt; 500 g/mol, 

hydrogen bond contributors &lt; 5, hydrogen bond 

acceptor &lt; 10, MLOGP (n-octanol-water 

segment coefficient) &lt; 4.15, molar refractivity 

ought to be somewhere in the range of 40 and 130, 

log P running between − 0.4 and + 5.6, 

dissolvability (log S) &gt; − 5.7 [51]. Furthermore, 

retention, conveyance, digestion, discharge, and 

harmfulness (ADMET) properties are likewise 

significant in drug planning as they imply whether 

the compound goes through appropriate metabolic 

cycles in the human body or is poisonous [52]. In 

the current work, all the medication similarity and 

ADMET highlights are recorded with the assistance 

of the web-based data set SwissADME. 

 

Forecast of cardiovascular poisonousness 

Forecast of heart harmfulness 

distinguishes the cardio-related hurts by the 

utilization of the medication. Pred-hERG 4.2 is a 

uninhibitedly open approved web server that is 

utilized for the recognizable proof of cardiotoxic 

blockers of the compound [59]. The human ether-a 

go- related quality (hERG) is a cardiovascular 

repolarizer that principally encodes a protein and 

furthermore enacts the rectifier potassium channel 

(IKr) [60]. Heartbeat delay is the fundamental 

mindfulness of dysfunctioning of hERG which may 

frequently cause unexpected demise [61]. The 

design of luteolin is submitted to Pred-hERG in 

smileys design. Power, certainty, materialness 

space, and likelihood map are recorded as the 

outcomes [62]. To be non-cardio harmful, the 

certainty worth shouldn&#39;t surpass 0.26 for any 

compound [63]. The sections addressing hERG 

blockage are shown in the likelihood map. 

 

Sub-atomic docking study 

For sub-atomic docking studies, Chain 4 

and Chain 7 are picked in view of the AGS 

cocrystal found normally in the CryoEM design of 

human MCM7 structure (PDB ID: 6XTX) [64]. 

Missing deposits in Chain 4 and 7 designs are 

finished utilizing SWISS-MODEL 

(https://swissmodel.expasy.org/). In view of the 

cocrystal AGS in the 6LXT design, the dynamic 

site not entirely set in stone as x: 211.170, y: 

201.937, and z: 140.544, and the lattice box volume 

is picked as 20*20*20 Å3. Sub-atomic docking is 

performed with both Autodock Vina and Glide to 

approve the outcomes [65, 66]. The streamlined 

luteolin structure for atomic docking studies is 

gotten from the DFT study. The protein and ligand 

input pdbqt records expected for Autodock Vina 

docking are made with AutoDockTools- 1.5.6. For 

Glide docking, the protein structure is ready with 

the &quot;Protein Preparation Wizard&quot; in 

Schrödinger Maestro 12.8 and the ligand structure 

is ready with the &quot;LigPrep&quot; module 

utilizing OPLS4 force field. Protein-ligand 

communications are pictured utilizing BIOVIA 

Discovery Studio Visualizer v21 and UCSF 

Chimera v1.15 programming. The docked structure 

by Glide of Luteolin with chain 7 and chain 4 of 

6XTX is additionally utilized for performing MD 

reproductions. 

 

Sub-atomic elements reproductions 

The product &quot;Gromacs 2019.2 

variant&quot; is utilized for playing out the sub-

atomic elements reenactment [67, 68]. The protein 

arrangement geography is made with Gromos 43A1 

power field and SCP water model. The ligand 

geography record is acquired from the 

GlycoBioChem PRODRG2 server 

(http://davapc1.bioch.dundee.ac.uk/cgi-

receptacle/prodrg) [69]. The protein-ligand 

complex is reproduced for 300 ps in accepted 

(measure of substance (N), pressure (P) and 

temperature (T) — NPT) and 300 ps isothermal-

isobaric (measure of substance (N), volume (V), 

and balance steps temperature (T) — NVT) 

gatherings. The atomic elements reenactments run 

for 100 ns. The root mean square deviation 

(RMSD) and root mean square vacillation (RMSF) 

http://davapc1.bioch.dundee.ac.uk/cgi-receptacle/prodrg
http://davapc1.bioch.dundee.ac.uk/cgi-receptacle/prodrg
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is determined to concentrate on the steadiness of 

the complex during the recreation. RMSD and 

RMSF help in the forecast of the nuclear positions 

and the complicated dependability of the particle 

going through reproduction. 

 

 

 

III. RESULTS AND DISCUSSION.- 
Cardiovascular poisonousness examination 

The worth of the pertinence space for 

luteolin is seen to be 0.19 which lies in the OK 

reach (under 0.26). The likelihood map displayed 

in Fig. 6 demonstrates the presence of both positive 

and negative commitments of molecules or sections 

to the hERG blockage. From Fig. 6, it is observable 

that the pink-shaded area close to the OH bunches 

in the likelihood map demonstrates the diminished 

hERG blockage locale. The arrangement of iotas 

comprising oxygen advances the hERG heart 

possibility of the atom. The low worth of the 

pertinence space anticipated luteolin as non-

cardiotoxic with a half certainty esteem. 

 

 

IV. CONCLUSION- 
This study has used extensive in-silico 

methods for deciding the counter malignant action 

of luteolin. The high worth of the dipole snapshot 

of the luteolin infers the bioactivity of the particle. 

Accordingly, it can more readily uphold the bond 

development between the medication and 

designated protein. Aftereffects of charge 

investigation show the property of charge move of 

the compound. FMO boundaries like ΔE, IP, EA, 

CP, and χ show values sufficiently good to 

legitimize its substance dependability in a perfect 

world. The high worth of η and the low worth of S 

show the firmness and the dependability of the 

atom. The presence of electrophilic and 

nucleophilic districts legitimizes the removal of the 

electron cloud and thus intermolecular charge move 

inside the luteolin atom. All through the virtual 

screening of pharmacokinetic properties like 

Lipinski rules, Ghose&#39;s channel, Egan&#39;s 

standard, Veber&#39;s standard, and 

Mugge&#39;s standard, and so on, luteolin 

substantiated itself a helpful compound that shows 

drug-like way of behaving. Alongside showing 

positive outcomes in ADMET properties, it 

answered PASS and cardio-harmful examination 

emphatically. The worth of dynamic likelihood for 

natural exercises is a lot higher than the dormant 

likelihood that approves the likelihood of organic 

exercises inside the particle. 0.19 is the incentive 

for the materialness space which is significantly 

less than 0.26 which is viewed as the cut-off 

incentive for cardio-poisonousness. In this manner, 

luteolin doesn&#39;t have any cardio-poisonous 

way of behaving and can be liked as an expected 

medication against MCM7 malignant growth. 

Moreover, the aftereffects of atomic docking 

uncovered the limiting score of the best restricting 

site is viewed as − 8.4 kcal/mol which is very great. 

The RMSD and RMSF values got by MD 

reproductions have demonstrated that the 

determination of docking present is by all accounts 

right. The amino corrosive buildups related to the 

limiting posture of the ligand with the protein 

changes over the reenactment time showing the 

point transformation in protein. It likewise conveys 

the accessibility of polar and nonpolar associations. 

The protein ligand complex keeps up with 

steadiness all through the reproduction time. 

Summing up all the in-silico concentrate on results 

coordinates toward areas of strength for the of 

Luteolin as an expected inhibitor. We accept that 

our current review would give a lead in drug 

improvement from luteolin for forestalling DNA 

replication. 
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