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Abstract 

Lung cancer, according to current clinical pharmacological studies, is among the most prevalent 

types of cancer. Polymorphisms in CHRNA3 gene have been associated with an increased risk of 

smoking initiation and an increased susceptibility to lung cancer. In the current Insilico study, 

there were two major findings. First, the novel 3D peptide was designed from the genomic 

sequence of CHRNA3. Next, we observe how Oleic acid interacts with the derived cancer peptide 

using Insilico tools. The exonic sequence of CHRNA3 was converted into a protein sequence which 

subject to peptide designing using immuno-medicine protocols. The peptide was modelled using an 

automated homology modelling server. The binding affinities between the control drug, 5-

Fluorouracil and the test compound, Oleic-acidwith CHRNA3 can be found using CB Dock, an 

automated drug docking server. The docking results clearly elucidated that when compared to the 

existing anti-cancer drug, 5-flourouracil, Oleic acid showed a higher binding affinity with 

CHRNA3. Hence, Oleic acid can be added as a supplementary drug to existing drugs to enhance 

their efficiency. Oleic acid, being a natural compound, one can expect lesser side-effects. Our 3D 

novel peptide structure will be available in PDB-Dev  

(https://www.modelarchive.org/doi/10.5452/ma-m1plw). Our study clearly revealed that Oleic acid 

is a potential therapeutic agent for Lung Carcinoma.  
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INTRODUCTION 

(Siegel, R.L et al., 2020) Lung cancer continues to be the second most prevalent diagnosis. Lung cancer 

has a 59% 5-year survival probability if it is discovered while the disease is still localized in the lungs, 

however only 16% of cases are identified early (Siegel, R.L et al., 2021). There is a 6% 5-year survival 

rate for distant metastases. Metastatic illness is the primary cause of cancer-related fatalities, accounting 

for 57% of all patients with a diagnosis. The high risk of metastasis and delayed diagnosis are the main 

causes of the high death rate. Although lung cancer has historically been thought to be a disease that is 

resistant to chemotherapy and radiation, individuals with locally progressed and advanced lung cancer 

are now more likely to survive thanks to chemoradiotherapy and novel therapeutic approaches including 
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immunotherapy and targeted medicines. Patients with advanced lung cancer typically get palliative 

treatment in the absence of a known curative therapy. In order to lessen the burden of lung cancer by 

comprehending the elements influencing its early development, it is imperative to look into and 

comprehend the underlying biology and molecular mechanisms of lung cancer risk (Yang, I.A et al., 

2013).There is growing evidence that lung carcinogenesis may be linked to gene alterations that alter 

pulmonary surfactant balance, even though tobacco smoke exposure accounts for the majority of lung 

cancer risk. (Honda, T et al., 2018, Takamiya, R et al., 2017) 

The FinnGen study, the ILCCO study, and the TRICL study provided data on lung cancer and its 

subtypes. According to McKay JD et al. (2017), all participants in the TRICL and ILCCO studies were 

of European ancestry. There were 29,266 patients with European ancestry and 56,450 controls. Of these, 

11,273 cases and 55,483 controls had lung adenocarcinoma, 7,426 cases and 55,627 controls had lung 

squamous cell carcinoma, and 2,664 cases and 21,444 controls had small cell lung cancer. The publicly 

available R10 data of the FinnGen study, which comprised 1,590 cases and 314,193 controls for lung 

adenocarcinoma, 1,510 cases and 314,193 controls for lung squamous cell carcinoma, 717 cases and 

314,193 controls for small cell lung cancer, and 5,315 cases and 314,193 controls for non-small cell lung 

cancer, were used to generate summary data on the genetic associations of lung cancer and its subtypes 

[Kurki MI et al., 2023].Lung cancer patients, today, are subject to the severe side-effects of 

chemotherapic drugs. Our current study aims at identifying natural compounds which are capable of 

controlling Lung Carcinoma. The molecular drug docking of oleic acid, the most abundant unsaturated 

fatty acid, with CHRNA3 (Cholinergic Receptor Nicotinic Alpha 3) is the primary focus of current lung 

cancer research. As a result, the full docking study demonstrated how oleic acid affected the CHRNA3 

protein.  

MATERIALSANDMETHODS 

Protein Sequence Selection: The proteomics database was used to locate the Ensemble genome 

browser of [Source:HGNC Symbol;Acc:HGNC:1957]. Immune medicine tool (Kolaskar AS, 

Tongaonkar PC (1990) (http://imed.med.ucm.es/Tools/antigenic.pl) was used to construct the peptide, 

and Swissmodel server was used to model the peptide sequence [Waterhouse A et al., 2018] 

(https://swissmodel.expasy.org/).Oleic-acid(CID:445639) 

(https://pubchem.ncbi.nlm.nih.gov/compound/Oleic-Acid) and the  control drug 5-Fluorouracil (CID: 

3385) (https://pubchem.ncbi.nlm.nih.gov/compound/3385 ) was obtained from PubChem Compound 

Database to do a molecular drug docking study. Three-dimensional structures were predicted using 

Discovery Studio Software, a potent molecular visualization tool. Docking of Molecular Drugs and 3D 

Interactions: The CB-Dock server's curvature-based cavity identification algorithm and AutoDock Vina-

based molecular docking mechanism are carried over into CB-Dock2, an enhanced protein-ligand blind 

docking tool. Molecular drug docking research have made use of the automated molecular drug docking 

service CB dock (https://cadd.labshare.cn/cb-dock2/index.php) [Yang Liu et al., 2022, Xiaocong, Yang 

et al., 2022]. The molecular affinities of oleic acid and CHRNA3 (Cholinergic Receptor Nicotinic Alpha 

3) were determined using a 3D Ligand-Protein docking technique. The post-docking research was 

carried out using the Discovery Studio program. The 3D image (3D H-bond/Electrostatic interactions) 

was thoroughly analysed using the molecular dynamics concept based on the docking score. 
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Results 

Gene 

name 

Protein name Chromos

ome 

position 

Prote

in 

lengt

h 

Identified peptide  

CHRNA

3- 

Choliner

gic 

Receptor 

Nicotinic 

Alpha 3 

(CHRNA3 

[Source:HGNC 

Symbol;Acc:HGNC

:1957) 

7 325 

aa 

AEAPLRCRALKSELLQPRRVQRLQGGLPLP

GRDVWLLPP 

 

 

Table :1 

CCWGFPGGRQDQSLTQVHWGGDLDTSGHLELLNRRDLLPVLPKLYHEVRFLVLRGENRSGPD

RLFHEPQGLLGERRVGHHQSPRLQTRHQVQLLRGDLPRHHILAVHPAPALVLHHQPHHPLPAH

LLPHCARLLPALRLREGDPVHFCPPLPDGVSPGDHDHPFHLAGHPPDWRVPPVHHDFCNLVHR

HHRLRAQRALQNPDDTHNALMGEDCILEPAPQGHVHDQANKQRGQRSEAEAPLRCRALKSEL

LQPRRVQRLQGGLPLPGRDVWLLPPPQDKNLQFQCPHEKLFICCCAVPLCFVTRNQRSHPKCQV

YCKYESTKSQR 

Fig.1: Protein sequence derived from the genomic sequence of CHRNA3 using Ensembl genome 

browser 

 

Fig.2: Various antigenic peptides present in CHRNA3 protein sequence. We select the potential 

peptide sequence ranging from 237 to 275 amino acid position. 
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Fig.3: 3D peptide modelling from Swiss-model server and viewed in Discovery Studio software 

with coloured secondary structure and amino acid labels 

DRUG 

NAME 

IUPAC 

NAME 

COMPOU

ND ID 

MOLECUL

AR 

FORMULA 

MOLECUL

AR 

WEIGHT 

SUMMARY 

Oleic acid (Z)-

octadec-9-

enoic acid   

445639   C18H34O2 282.5g/mol   An unsaturated 

fatty acid that is the 

most widely 

distributed and 

abundant fatty acid 

in nature. 

Table.2: Molecular properties of the chemical test compound, Oleic acid, retrieved from, 

PubChem compound database 

 

DRUG NAME IUPAC 

NAME 

COMP

OUND 

ID 

MOLECUL

AR 

FORMULA 

MOLECULA

R WEIGHT 

SUMMAR

Y 

5-Fluorouracil 5-fluoro-1H-

pyrimidine-

2,4-dione 

  3385 C4H3FN2O2 130.08g/mol   Anti 

Neoplastic 

Drug 

Table.3:Molecular properties of the chemical test compound, 5-Fluorouracil, retrieved from, 

PubChem compound database 
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Fig:4 Oleic acid's 2D structure, displaying the corresponding atoms, obtained from PubChem 

compound database. 

 

Fig.5: Oleic acid's 3D structure, displaying the corresponding atoms,viewed in Discovery Studio 

software. 

 

 

Fig.6:5-fluorouracil’s 2D structure, displaying the corresponding atoms, obtained from PubChem 

compound database. 
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Fig.7: 5-fluorouracil’s 3D structure, displaying the corresponding atoms,viewed in Discovery 

Studio software 

 

 

Fig.8: Molecular docking studies done using CB Dock server with respective binding score 

ofCHRNA3 peptide against Oleic-acid 

 

Fig:9. 3D complex form ofCHRNA3 peptide – Oleic-acid viewed using Discovery Studio software. 

Yellow color indicates Oleic-acid molecule bound to the respectiveCHRNA3 binding cavities 
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Fig:10. H-bond interaction betweenCHRNA3 peptide and Oleic-acid viewed using Discovery 

Studio software. Green colored structure indicates Oleic-acid molecule bound to the respective 

binding cavities with respective amino acid position labels 

 
Fig: 11. Vander Waals’ interaction betweenCHRNA3 peptide and Oleic-acid viewed using 

Discovery Studio software. Green colored structure indicates Oleic-acid molecule bound to the 

respectiveCHRNA3 binding cavities 

 

Fig: 12. Electrostatic interaction force betweenCHRNA3 peptide and Oleic-acid viewed using 

Discovery Studio software. Green colored structure indicates Oleic-acid molecule bound to the 

respectiveCHRNA3 binding cavities with electrostatic force 
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Fig.13: Molecular docking studies done using CB Dock server with respective binding score 

ofCHRNA3 peptide against 5-fluorouracil 

 

Fig: 14. 3D complex form ofCHRNA3 peptide – 5-fluorouracil viewed using Discovery Studio 

software. Yellow color indicates 5-fluorouracil molecule bound to the respectiveCHRNA3 binding 

cavities 

 

Fig:15. H-bond interaction betweenCHRNA3 peptide and 5-fluorouracil viewed using Discovery 

Studio software. Green colored structure indicates 5-fluorouracil molecule bound to the respective 

binding cavities with respective amino acid position labels 

https://www.ijsat.org/
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Fig: 16. Vander Waals’ interaction betweenCHRNA3 peptide and 5-fluorouracil viewed using 

Discovery Studio software. Green colored structure indicates 5-fluorouracil molecule bound to the 

respectiveCHRNA3 binding cavities 

 

Fig: 17. Electrostatic interaction force between CHRNA3 peptide and 5-fluorouracil viewed using 

Discovery Studio software. Green colored structure indicates 5-fluorouracil molecule bound to the 

respective CHRNA3 binding cavities with electrostatic force 

 Test Compound  Control Drug 

Protein Target  Oleic acid  

(Compound CID: 445639  ) 

5-Fluorouracil 

(Compound CID: 3385) 

CHRNA3 (Cholinergic 

Receptor Nicotinic Alpha 3) 

(CHRNA3 [Source:HGNC 

Symbol;Acc:HGNC:1957) 

designed peptide 

-3.6 kcal/mol -3.2 kcal/mol 

Table 4: Drug Docking Scores between the test compound, Oleic-acid and the control drug, 5-

flurouracil. Higher negative value indicates higher binding affinity between the lung cancer 

peptide of CHRNA3 (CB dock server) and the selected compounds. In the above table, we find 

that Oleic acid has greater affinity with CHRNA3 peptide. 
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DISCUSSION 

The Ensembl genomic sequence of the CHRNA3 lung cancer susceptibility gene (Yang, L et al., 

2024)which is present in the chromosome was chosen (Table:1). The product of the exon sequence 

product and the translated corresponding amino acids were analysed. The potential antigenic peptide was 

designed using Immuno medicine tool, modelled using Swiss modelled server and visualized using 

Discovery studio software. In this docking study, the CB Dock server was used to dock theCHRNA3 

peptide sequence with Oleic-acidand 5-Fluorouracil. Figure 4 shows the 3D peptide structure of 

CHRNA3, which may be viewed in secondary structure color using the Discovery Studio software (Fig 

:1-3). 

The chromosome 15q25.1 locus has been found to be a susceptibility region for smoking habit, 

nicotine dependency (ND), and LC in some populations by a number of GWAS and case-control studies 

[Ji X et al., 2018]. Three nicotinic acetylcholine receptors (nAChRs), including CHRNA3, CHRNA5, 

and CHRNB4, are clustered together at this locus [Kita-Milczarska K et al., 2016]. It has been 

demonstrated that the synonymous nucleotide change caused by the SNP rs1051730C > T, which is 

found in exon5 of CHRNA3 (Cholinergic Receptor Nicotinic Alpha 3 Subunit), is substantially linked to 

an elevated risk of ND and LC. [H. Kupiainen and others, 2016].Additionally, our analysis is based on 

prior work that explores the state-of-the-art for Insilico docking exams.  

 

In this study, the test compound, Oleic acid is chosen as it has anti-oxidant properties according 

to the research works of Menendez JA et al., 2005 (Fig .4-5) (Table:2). The double bond at C-9 in oleic 

acid, an octadec-9-enoic acid, possesses Z (cis) stereochemistry 

The control drug molecule in this instance is 5-fluorouracil, a medication frequently used to treat 

a variety of malignancies. [S. Ghafouri-Fard and colleagues, 2021](Fig .6-7) (Table: 3).5-fluorouracil is 

a nucleobase analogue of uracil in which fluorine is substituted for the hydrogen atom at position 5. It is 

an antineoplastic drug that functions as an antimetabolite; after being converted to the active 

deoxynucleotide, it inhibits DNA synthesis by preventing the cellular enzyme thymidylate synthetase 

from converting deoxyuridylic acid to thymidylic acid, which reduces the growth of tumors. It functions 

as an antimetabolite, xenobiotic, radio sensitizing agent, immunosuppressive agent, antineoplastic agent, 

and environmental pollutant. It is an organofluorine chemical and an analogue of a nucleobase. It shares 

functional similarities with uracil.  

Cavity detection-guided blind docking, which looks for potential binding pockets using cavity 

detection algorithms such as Fpocket and P2Rank [Röhrig UF et al., 2023, Goullieux M et al., 2023]. 

Furthermore, COACH-D and GalaxySite use blind docking to find binding sites instead of cavity 

discovery. After identifying the binding site, cavity detection-guided blind docking methods such as CB-

Dock and EDock are used to perform local docking at the anticipated binding sites. [Zhang W et al., 

2020],[Maithreyee S, and Prabha V, (2023), Nijanthi, P., S  and Munivelan, B. (2023), Grace, H et al., 

2022, Zashumo, K. J et al., 2023] 

Figures 8–17 illustrate the interactions between oleic acid and the CHRNA3 protein at various 

binding amino acid locations. The drug-receptor complex view and associated drug binding scores for 

CHRNA3 and oleic acid are displayed in the figures. The binding affinities of the human CHRNA3 

peptide to oleic acid are (-3.6 kcal/mol). Conversely, the binding affinities of the CHRNA3 peptide to 

https://www.ijsat.org/
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oleic acid are (-3.2 kcal/mol). H-bond interactions demonstrate that the lung cancer gene, CHRNA3 

peptidecontains the regions where it interacts with Oleic acid (LEU10 LEU15 PRO17 VAL20 GLN21 

LEU23 GLN24 GLY25 GLY26 LEU27 PRO28 LEU29 ARG32).H-bond interactions demonstrate that 

CHRNA3 peptide contains the regions where it interacts with the control drug, 5-fluorouracil(LEU10 

LYS11 GLU13 LEU14 LEU15 GLN16 PRO17 GLY31 ARG32).These interactions suggest that the 

oleic acid molecule interacts with the functional motif region of the CHRNA3 peptide. 

CONCLUSION 

 

Oleic acid, a chemical substance, suppresses the expression of the protein that causes lung 

carcinoma by directly binding to the identified antigenic peptide ofCHRNA3. Based on docking scores, 

the 3D molecular interaction between the CHRNA3 peptide and the test compound, oleic acid shows a 

higher score when compared to that between CHRNA3 peptide and the control drug, 5-Fluorouracil. 

Thus, we conclude that the oleic acid molecule can be used as an extra medication to manage lung 

carcinoma in Homo sapiens. In this research work, we clearly show how the derived lung cancer peptide 

inhibits the natural compound, Oleic acid.Thus, it can be demonstrated that oleic acid potentially down 

regulates CHRNA3 and that it has pharmacological actions against the human susceptible lung-cancer 

gene, CHRNA3. The docking data and modelled structures are available inPDB-Devat the following 

link: https://www.modelarchive.org/doi/10.5452/ma-m1plw).  To sum up, our research unequivocally 

demonstrated that oleic acid is a promising treatment for lung cancer.  
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