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ABSTRACT
The involvement of genetic engineering techniques in the development of novel biomaterials has a huge impact on a

vast range of applications. The capability of new genetically engineered material has achieved various innovative

scopes in the biomedical industry. Such materials are usually designed via chemical and physical methods of genetic

engineering. According to the genetic basis of sequence, molecular weight, folded structure, and stereochemistry,

protein polymers thus suggest a generous view for the architecture of protein-based genetically engineered

biomaterials.

The scopes of developing genetically engineered biomaterials are leading to improve biological features of materials

which can enhance the applicability and properties of materials. In the last five years, Genetic engineering research is

becoming closer to the mass consumer. Leading global geneticists predict that in the coming years, a boom will occur

in the genetic engineering market, comparable to the massive spread of personal computers in the 1980s. Thus

genetically modified biomaterials with upgraded biological properties, expanding towards mass-scale industrial

production, and the considerable consumption in regular universal activities.

The techniques used to develop new materials and to modify the properties of existing materials, are subjected to

different industries and fields of scientific researches. CRISPR is an authoritative research tool that facilitates

scientists to deal with the expression of a gene. It has shown tremendous potential in genome research due to its

ability to delete unwanted traits, and possibly even replace them with desirable traits. It is agile, worthwhile, and

more authentic than any preceding gene-editing techniques. Genetically engineered biomaterials have been an

enormous field of research over the last fifteen years and CRISPR has already initiated performing a significant aspect

in boosting biomaterial research.
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INTRODUCTION

People have applied biotechnology operations, such as selectively
breeding animals and fermentation, for thousands of years [1,2].
Late 19th and early 20th century explorations revealed how
microorganisms accomplish commercially advantageous
procedures and how they provoke disease contribute to the
industrial production of vaccines and antibiotics [3,4]. Upgraded
approaches for animal breeding have also emanated from these
ventures [5]. Scientists within the San Francisco Bay Area took a
large leap forward with the invention and development of
recombinant DNA techniques in the 1970s [6-9]. The area of

biotechnology proceeds to expedite with modern revelations and
unique applications predicted to aid the economy throughout
the 21st century [10-12].

Gene targeting is a particular technique that uses homologous
recombination to shift an endogenous gene and can be used to
eliminate a gene, omit exons, insert a gene, or include point
mutations [13]. Genetic engineering has applications in
medicine, research, industry, and agriculture and can be used on
different types of plants, animals, and microorganisms [9,14].

Genetic engineering has staged a collection of drugs and
hormones for medical use. One of its initial applications in
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Abstract
Background: The network-target-based network pharmacology is a promising approach for the next generation of drug re-
search and development for traditional as well as synthetic medicine. We report on the major in-depth molecular analysis 
of Osimertinib and provide new insight into molecular events involved in the progression of Non-small cell lung cancer.

Objective: Network pharmacology uses computational biology to develop our understanding of drug actions and to ad-
vance drug discovery. Here we apply network pharmacology to generate testable hypothesis about multi-target mechanism 
of Osimertinib against Non-small-cell lung cancer (NSCLC).

Methods: We reconstructed drug-target pathways and network to predict the protein targets of Osimertinib and inter-
actions between targets and the drug. Then we validated our prediction of five candidate targets (c-MET, EGFR, FGFR, 
VEGFR, ERR) by performing docking studies with Osimertinib.

Results: The results suggest that Osimertinib acts against NSCLC by regulating function of signaling proteins, including 
CREB, CDK-2, EGFR, TNF, BRPF-1, ErbB, PI3K/AKT, HIF-1, NFκB, CAMP, and HGF, which regulates the functions 
of various biological, molecular and cellular responses in NSCLC. Osimertinib is predicted to affect networks involved 
mainly in cancer viz., renal cell carcinoma, endometrial cancer, prostate cancer, and bladder cancer.

Conclusion: This approach of repurposing may be useful for multi-target drugs against complex diseases.

Keywords: Network pharmacology, Osimertinib, non-small cell lung cancer (NSCLC), and Molecular Docking.
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Introduction
Epidermal  Growth  Factor  Receptor  (EGFR)  is  a  mem-
brane-bound  glycoprotein  which constitutes  one  of  the  four  
members  of  ErbB  family  of  tyrosine  kinase  receptors (1).  
Uncommon activation of the EGFR is a dynamic force for tumor 
progress in a sub-group of non-small cell lung cancer (NSCLC) 
patients (2). Autophosphorylation  of  receptor  tyrosine  kinase  
occurs by activation  of  EGFR  which leads  to initiate  a  cascade  
of  downstream  signaling  pathways involved in regulating cellu-
lar proliferation, differentiation, and survival. EGFR is activated  
by mechanisms which  are  associated  with  the  development  of  
variety  of  human cancers  like  over-expression,  mutation,  li-
gand-dependent  receptor  dimerization, and ligand-independent  
activation. Currently, the most established therapeutic target is 
the EGFR which also includes HER-2, HER-3, and HER-4. One 

of the vital targets for tumor chemotherapy is EGFR inhibition. 
Four EGFR-TK inhibitors (EGFR-TKIs) (Gefitinib, Erlotinib, Af-
atinib, and Icotinib, the latter to be used China only) have consis-
tently demonstrated with superior efficacy as compared with plat-
inum-based chemotherapy in phase 3 trials of EGFR mutation 
positive advanced NSCLC, thus emerging as standard first-line 
treatment in this context (3). Gefitinib and Erlotinib were the ear-
liest EGFR-TKIs to be developed for clinical use, and are generally 
referred to as first-generation or reversible EGFR-TKIs. Afatinib 
is a second-generation EGFR-TKI, which blocks EGFR in an irre-
versible manner, also inhibiting other members of the EGFR fam-
ily (HER-2 and HER-4). Osimertinib is a third-generation, orally 
available, irreversible, mutant-selective, EGFR inhibitor, with po-
tential antineoplastic activity (4). Oncogenic mutations in EGFR 
usually increase the kinase activity of EGFR, thus leading to hy-
per activation of the pro-survival signaling pathways (5). Signaling 
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through EGFR can be divided in two main categories: kinase-de-
pendent and kinase-independent signaling. Kinase-dependent sig-
naling results in the activation of several downstream pathways. A 
first activated pathway is Ras-Raf-MEK-ERK and JNK signaling, 
that promotes cell survival and proliferation. A second signaling 
pathway is the activation of PI3K/AKT through the association of 
Her-3. Thirdly, activation of EGFR also leads to STAT-3 dimeriza-
tion and translocation to the nucleus. Lastly, PLCκ signaling is 
activated through Src. Kinase-independent functions includes 
the stimulation of DNA synthesis, activation of mitogen-activated 
protein kinase (MAPK) signaling through hetrodimerzation, and 
anti-autophagic effects (6).

In the present study, we have focused on prediction and analysis 
of the potential novel targets associated with anticancer of the 
EGFR kinase domain. Here, SAR, molecular docking, virtual 
screening, and ligand-based pharmacophore screening and com-
putational system biology tools were used as rational strategies for 
the elucidation of molecular basis similarity of structural analogs 
of Osimertinib. Additionally, increasing demands on to reduce 
animal testing, cost, and time and laboratory wastages are another 
reason to develop in silico models. Therefore, most of the regu-
lators and stakeholders include pharmaceutical industries found 
to use these programs to evaluate structural analogs for specific 
therapeutic targets to potentiate them as for further in vitro or 
in vivo approaches (7); so that, our findings could provide cru-
cial viewpoints and give a platform for researchers to design new 
methods for novel scaffolds envisaging towards EGFR models for 
moderating the NSCLC and other human malignant diseases. 
Thus, to reveal the mechanism and to study the structural aspect 
of Osimertinib, a brief synthetic approach has been highlighted 
along with the SAR. Our findings may give a fruitful aspect to syn-
thetic chemists and biologists to design and synthesize new and 
potent compounds as the initial virtual screening process. 

2.DESIGNING AND STRUCTURAL ACTIVITY RELA-
TIONSHIP OF OSIMERTINIB

Osimertinib Mesylate chemically belongs to mono-anilino-pyrim-
idine small molecule with log P value of 4.49. The basic scaffold 
of Osimertinib is N-(3-(pyrimidin-2-ylamino) phenyl) acrylamide 
and the pyrimidine forms two hydrogen bonds with the main-
chain nitrogen and carbonyl of Met-793 in the hinge region. The 
indole group is present at the adjacent of the gatekeeper residue, 
the amine moiety placed in the solvent channel and the covalent 
bond formed to Cys-797 via the acrylamide group of Osimertinib. 
The mechanism of action against EGFR is determined by irrevers-
ible binding through a covalent bond with the C797 amino acid 
which is ligand-induced EGFR activation in NOX-2-dependent 
sulfenylation of a cysteine residue. Binding of EGFR to its ligand 
leads to hetrodimerisation with its family member’s viz., Her-2, 
Her-3, and Her-4. As a result of EGFR inhibition, different path-
ways, in particular RAS/RAF/MAPK and PI3K/AKT, involved 
in DNA synthesis and proliferation, are inhibited (8) (Figure 1).

  

FIGURE 1: Designing and structural activity relationship of Osimertinib 

 

3.MATERIALS AND METHODS

3.1. Data preparation

NSCLC genes were obtained from Gene card human gene da-
tabase (https://www.genecards.org/) which provides information 
related to all annotated and predicted human genes. Among the 
GeneCards categories only protein-coding class was selected for 
the interactions. Information about the drug i.e., Osimertinib 
were obtained through Pubchem (https://pubchem.ncbi.nlm.
nih.gov/). Protein-protein interaction (PPI) is important aspect to 
study the involvement of proteins in various biochemical process-
es as well as to understand the cellular organization, bioprocess, 
and functions. This can be done by using the virtual screening 
database called STRING (9).

3.2. Construction of PPI of selected genes

The genes of the selected components were uploaded to STRING 
(https://string-db.org/cgi/network.pl) to get the information 
about PPIs. The setting for generating the PPI network was in ac-
cordance with ‘Homo Sapiens’ and the confidence in the interac-
tion between the target protein was set to the highest confidence 
data >0.9. The network nodes represent proteins whereas the edge 
represents associated protein-protein (10). 

3.3. Prediction of Compound-target pathway

Once the protein-protein interaction was carried, the next step 
is to understand the molecular mechanism which is achieved by 
constructing the compound-target network using Cytoscape visu-
alization software v_3.7.1. The compound-target network helps to 
understand and analyze the mechanism of the components with 
target as well as the pathways involved. 

Enrichment Analysis of NSCLC Target Gene Ontology (GO) En-
richment 

In order to find the ontology terms associated with molecular, cel-
lular, biological, and KEGG pathway enrichment analysis was car-
ried out. The analysis was performed by Cytoscape plug-in called 
ClueGO and Cluepedia. Pathways and networks were ranked 
according to the amounts of the molecules participating in path-
ways and networks, respectively. Pathways and networks shared by 
targets related to NSCLC and the potential Osimertinib targets 
were identified (11).

3.4. Docking of Osimertinib 

Docking study was carried out to find the affinity as well as orien-
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tation of the selected active components by docking them against 
the selected receptors as c-MET, EGFR, FGFR-κ/κ, VEGF, and 
ERR using Glide v_7.6 program interfaced with Maestro v_11.3 
of Schrödinger 2017 (Schrodinger, LLC, New York, NY, USA). 
The crystal structure for c-MET (PDB Id: 5EYD), EGFR (PDB 
Id: 1XKK), FGFR-κ/κ (PDB Id: 4QQC), VEGFR (PDB Id: 1Y6B), 
and ERR (PDB Id: 1ERR) were taken from RCSB Protein Data 
Bank (https://www.rcsb.org/).The structures of compounds were 
built using Maestro build panel and optimized to lower energy 
conformers using Ligprep v_3.3.

4. RESULTS

4.1. NSCLC -related gene pathways and networks

A total of 17363 human genes associated with NSCLC were iden-
tified in the Gene Bank database. Genes obtained from Swiss 
target prediction was found to be 101 for Osimertinib. After fil-
tering out 56 genes were used for constructing the network of 
Osimertinib with respect to NSCLC. The results for PPI were as: 
number of nodes: 56; number of edges: 191; average node degree: 
6.82; average clustering coefficient: 0.783 and PPI enrichment 
value: <1.0 e-16 (Figure 2). Among these, CREB, CDK-2, EGFR 
AND BRPF-1 is located in the network which indicates the role 
of protein in the pathogenesis of NSCLC. Basically, ERBB and 
EGFR activation is a forthcoming starting point to discover the 
mechanisms of non-small cell lung cancer. So, PPI network anal-
ysis and pathway analysis of novel genes were carried out for the 
recognition of critical genes related to the NSCLC.

 
 

Figure 2: Protein-protein interaction network of Osimertinib in non-small cell lung cancer (NSCLC) targets obtained from 

STRING v_11.0 database 

 

 

 

 

Figure 2: Protein-protein interaction network of Osimertinib 
in non-small cell lung cancer (NSCLC) targets obtained from 

STRING v_11.0 database.

4.2. Compound-target Network and network analysis 

The signaling pathways and functions of the selected target 
genes were examined by importing data to Cytoscape in order 
to construct compound-target network. The compound and tar-
get disease interaction network was constructed which elucidate 
the mechanisms of action of drugs in the treatment of NSCLC 
(Figure 3). 

 
Figure 3: Compound-target-NSCLC network constructed by Cytoscape v_3.7.1 

 

 

 

 

 

Figure 3: Compound-target-NSCLC network constructed by Cy-
toscape v_3.7.

This fact inferred that the Osimertinib might influence these 
targets synergistically; as a result it may have therapeutic effects 
on other disease or disorder in addition to NSCLC. The details 
of three topological parameters i.e. Betweenness Centrality (the 
shortest path between other nodes), Closeness Centrality (the 
shortest paths between all nodes), and Degree (is a count of the 
number of unique edges that are connected) are given in Table 1 
which gives an important role of each target in the network struc-
ture. The connectivity of a drug in the networks represents the 
drug’s effects, either therapeutic, in the context of the pathway 
networks, or toxic, in the case of the ADR network. In the case 
of drug-pathway networks, node degree is a measure of connec-
tivity; high-degree drugs in these networks affect more functional 
pathways. Some drugs were found to have no significant effects 
on pathways, appearing as drugs with a degree of 0. Markedly, 
this does not mean that these drugs have no pharmacological 
effects; rather, it is indicative of no observable activity at the gene 
expression level, making them comparatively less likely to exhibit 
other system-wide effects than other more connected NSCLC 
drugs. In the context of ADRs, there are two complementary 
connectivity measures for each drug: degree indicates the num-
ber of possible side effects of a given drug, while node strength 
is a measure of relative risk for any side effect. The use of net-
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work-based metrics allows for a simple and generalizable catego-
rization of these drugs based on their possible biological effects.

Table 1: The degree information of compound-target network ob-
tained with network analysis

 

Name Betweenness centrality Closeness centrality Clustering coefficient Topological coefficient 
MDM4 0 0.242718 0 0 
MDM2 0.129613 0.318471 0.133333 0.263889 
INSR 0 0.26178 0 0 
IGF1R 0.13897 0.352113 0 0.285714 
CREBB 0.050492 0.282486 0.4 0.35 

ESR1 0.200183 0.340136 0.2 0.287879 
ABL1 0.090536 0.3125 0.333333 0.416667 

NR3C1 0.04 0.271739 0.5 0.444444 
PRKCD 0.238397 0.403226 0.190476 0.192547 
PRKCQ 0 0.34965 1 0.428571 
BIRC2 0 1 1 1 
RIPK3 0 1 1 1 
CDK2 0.04 0.268817 0.333333 0.428571 
XIAP 0 1 1 1 

BIRC3 0 1 1 1 
EGFR 0.169843 0.378788 0 0.35 

PARP1 0 0.221239 0 0 
GNRHR 0 0.352113 1 0.564103 
OPRD1 0 0.387597 1 0.530504 
OPRK1 0 0.387597 1 0.530504 

F2 0.041469 0.357143 0.780952 0.54359 
GSK3B 0 0.214592 0 0 
ELANE 0.04 0.294118 0.333333 0.428571 
MMP1 0 0.228311 0 0 
ADRA2 0.215539 0.431034 0.675 0.399621 

ESR2 0 0.255102 0 0 
HRH3 0 0.387597 1 0.530504 
CASR 0.14407 0.446429 0.53 0.450323 

TACR3 0 0.352113 1 0.564103 
BRPF1 0 0.221239 0 0 
CHRM1 0.11972 0.381679 0.780952 0.525926 
CHRM2 0.170639 0.416667 0.857143 0.495074 
NPY1R 0 0.387597 1 0.530504 
DRD1 0 1 1 1 

CCKBR 0 0.352113 1 0.564103 
TACR2 0 0.352113 1 0.564103 

AVPR1A 0 0.352113 1 0.564103 
CHRM3 0 0.352113 1 0.564103 
BDKRB 0.14407 0.446429 0.53 0.450323 
PAK4 0.099924 0.328947 0 0.5 
CCR4 0 0.387597 1 0.530504 
DPP7 0 0.292398 1 0.625 
BAD 0 0.289017 0 0 

 

Table 1: The degree information of compound-target network obtained with network analysis 

 
4.3. Gene Ontology (GO) Enrichment and Network Analysis
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As far as NSCLC is considered, over-expression of ErbB receptor 
may lead to Ras activation (13). GO and KEGG analysis deter-
mined the signaling pathway as MAPK, ErbB, Ras, cAMP, HIF-1, 
FoxO, sphingolipid, PI3K-Akt, AMPK, VEGF, JAK-STAT, TNF, 
insulin, GnRH, estrogen signaling pathway, prolactin signaling 
pathway, thyroid hormone signaling pathway, and relaxin signal-
ing pathway. Osimertinib can be used for the treatment of other 
conditions also as hepatitis B, influenza, Epstein-Barr virus in-
fection, Kaposi sarcoma-associated herpes virus infection. As the 
constituents of Osimertinib was selected to examine the effects 
on NSCLC but via KEGG analysis it was found responsible in 
many cancers as colorectal, breast, renal cell carcinoma, pancre-
atic, endometrial, prostate, melanoma, bladder, hepatocellular 
carcinoma, and gastric cancer. Owing to the facts and visualiza-
tion Osimertinib may be used as novel drug for the treatment of 
various diseases and disorder.
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scopes in the biomedical industry. Such materials are usually designed via chemical and physical methods of genetic

engineering. According to the genetic basis of sequence, molecular weight, folded structure, and stereochemistry,

protein polymers thus suggest a generous view for the architecture of protein-based genetically engineered

biomaterials.

The scopes of developing genetically engineered biomaterials are leading to improve biological features of materials

which can enhance the applicability and properties of materials. In the last five years, Genetic engineering research is

becoming closer to the mass consumer. Leading global geneticists predict that in the coming years, a boom will occur

in the genetic engineering market, comparable to the massive spread of personal computers in the 1980s. Thus

genetically modified biomaterials with upgraded biological properties, expanding towards mass-scale industrial

production, and the considerable consumption in regular universal activities.

The techniques used to develop new materials and to modify the properties of existing materials, are subjected to

different industries and fields of scientific researches. CRISPR is an authoritative research tool that facilitates

scientists to deal with the expression of a gene. It has shown tremendous potential in genome research due to its

ability to delete unwanted traits, and possibly even replace them with desirable traits. It is agile, worthwhile, and

more authentic than any preceding gene-editing techniques. Genetically engineered biomaterials have been an

enormous field of research over the last fifteen years and CRISPR has already initiated performing a significant aspect

in boosting biomaterial research.
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INTRODUCTION

People have applied biotechnology operations, such as selectively
breeding animals and fermentation, for thousands of years [1,2].
Late 19th and early 20th century explorations revealed how
microorganisms accomplish commercially advantageous
procedures and how they provoke disease contribute to the
industrial production of vaccines and antibiotics [3,4]. Upgraded
approaches for animal breeding have also emanated from these
ventures [5]. Scientists within the San Francisco Bay Area took a
large leap forward with the invention and development of
recombinant DNA techniques in the 1970s [6-9]. The area of

biotechnology proceeds to expedite with modern revelations and
unique applications predicted to aid the economy throughout
the 21st century [10-12].

Gene targeting is a particular technique that uses homologous
recombination to shift an endogenous gene and can be used to
eliminate a gene, omit exons, insert a gene, or include point
mutations [13]. Genetic engineering has applications in
medicine, research, industry, and agriculture and can be used on
different types of plants, animals, and microorganisms [9,14].

Genetic engineering has staged a collection of drugs and
hormones for medical use. One of its initial applications in
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4.4. Binding mode 

The mechanism of Osimertinib was reflected by interaction of 
compound and target. The crystal structure for c-MET (PDB Id: 
5EYD), EGFR (PDB Id: 1XKK), FGFR-κ/κ (PDB Id: 4QQC), VEG-
FR (PDB Id: 1Y6B), and ERR (PDB Id: 1ERR) were taken from 
RCSB Protein Data Bank and prepared for docking using ‘protein 
preparation wizard’ (Table 5 and Figure 5). Water molecules were 
removed then the receptor was prepared for docking. In order to 
enhance the docking score the protein constraints were defined 
using protein preparation wizard. We found hydrogen bonding 
and π-π stacking was the main forms of interaction. For instance, 
the amine modification and pyrimidine groups of Osimertinib 
formed hydrogen bonds with the proteins, while with the aromat-
ic ring and benzene ring of Osimertinib engaged in π-π stacking.

Table 5: Docking results of Osimertinib with selected tyrosine 
kinase

Table 5: Docking results of Osimertinib with selected tyrosine kinase 

 

1.  EGFR (PDB ID: 1XKK) -8.64 MET 793 

ASP 800 

2.  c-MET (PDB ID: 5YED) -7.591 TYR 1230 

GLU 1082 

3.  VEGFR (PDB ID: 1Y6B) -8.876 PHE 919 

PHE 1045 

ASN 921 

ARG 1049 

4.  FGFR (PDB ID: 4QQC) -9.122 GLU 475 

GLE 560 

ALA 553 

5.  ERR (PDB ID: 1ERR) -8.632 LYS 753 

PHE 864 

PHE 1004 

 

 

 

 
 

 

 

 

 

 
 

Figure 5: Docking analysis of targets i.e., (A) EGFR (PDB Id: 1XKK) (B) FGFR (PDB Id: 

4QQC) (C) ERR (PDB Id: 1ERR) (D) VEGFR (PDB Id: 1Y6B) (E) c-Met (PDB Id: 5EYD) 

against Osimertinib 
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C D 

E 

5. DISCUSSION

Identification of drug target is taken into account to be a crucial 
principle in any new drug discovery. This will be achieved through 
system pharmacological approach by analyzing network interaction 
between biological entities (14). Network pharmacology approach 
helps to know the mechanism of medicine by considering its 
action and side effects in context with regulatory networks, within 
which drugs targets and disease gene products function well. 
Moreover, it focuses to know complex organism by studying genes 
and protein through network pharmacology that participate in 
gene-gene, protein-protein, and gene-protein interaction (15). This 
interaction of biological entities is often studied through network 
visualizing software like Cytoscape. Osimertinib were reported to 
inhibit cancer activity, but its efficiency and mechanism remain 
unclear till today. Mutations or over-expression of EGFR results in 
proliferation and abnormal fusion of ALK. EGFR plays a crucial 
role in carcinogenesis. ALK activation, which ultimately causes cell 
proliferation, invasion, and inhibition of apoptosis as an example, 
the epidermal protein receptor (EGFR) may be a transmembrane 
receptor that belongs to the family of receptor tyrosine kinases 
(RTK) (16). The mechanisms of E2/ERs interactions mainly 
involve ligand binding, receptor dimerization and activation of 
estrogen response elements (ERES) in target genes (17). EGFR 
binds to the ligands of EGF family and activates several signaling 
cascades to convert extracellular signal into appropriate cellular 
responses. Estrogen receptor beta class of nuclear hormone 
receptor which binds to estrogens with an affinity almost like that 
of ESR1 resulting in the activation expression of genes containing 
estrogen response elements (ERE) in an estrogen-dependent 
manner (18). Melanocortin 4 receptors (MC4R) activated by 
melanocortins like melanocyte-stimulating hormone (κ -MSH). 
MC4R are shown to switch the activity of multiple kinases like 
PKA, AMP-activated kinase, c-jun kinase, phosphatidylinositol-3-
kinase and protein kinase C15 (19). Down-stream of those kinases, 
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MC4R signaling regulates ion channel activity and organic 
phenomenon (20). Effects of MC4R on organic phenomenon 
have thus far been attributed to cAMP-mediated PKA activation 
resulting in subsequent phosphorylation of the transcription 
factor CREB and CRE-dependent transcription (21). Indeed, 
within the first tumor microenvironment, the stromal cells 
provide potent oncogenic signals, like TGF-κ, HGF, epidermal 
growth factor (EGF), Wnt, and κ-fibroblast growth factor (FGF), 
which stimulate cancer cell proliferation, survival, and invasion, 
thus facilitating metastasis (22). Therefore, in context, we have 
evaluated Osimertinib and studied their interaction with NSCLC 
protein through network pharmacology via molecular docking 
analysis.

In this study, we’ve used Cytoscape to explore and assess anticancer 
activity of Osimertinib with reference to NSCLC. Indeed, our 
drug-target-pathway network supported the target prediction and 
GO/KEGG pathway analysis showed that Osimertinib possesses 
multiple protein targets that involve in an array of interactive 
pathways. Basically the pathways involved within the current 
studies are pathways in cancer, calcium signaling pathway, cAMP, 
p-53, NF-KB, ErbB, EGFR,VEGFR, JAK-STAT, MAPK, HIF-1, 
FoXo, GnRH, hormone signaling pathway, RAS, RAP-1, estrogen, 
TNF, and cGMP-PKg signaling pathways (Figure 6). 

 
 

Figure 6: A comprehensive pathway map of epidermal growth factor receptor signaling pathway. 

 

 

The genes were selected consistent with the centrality within the 
constructed network. The obtained mentioned pathways aren’t 
only important in NSCLC but also found in other cancers as 
renal, CRC, gastric, prostate, bladder, and carcinoma. Thus it are 
often put into limelight that Osimertinib isn’t useful in cancer 

except for other diseases and disorders as hepatitis B, influenza, 
Epstein-Barr virus infection, and Kaposi’s sarcoma-associated 
herpes infection. Lastly, we’ve utilized both the docking software 
to predict and confirmed more reliable and versatile ligand/
drug binding mode and affinity towards the cancer. The 
docking results may provide an important aspect for analyzing 
the structural relationship with respect to the residues of the 
drug targets.  Hence, we’ve reasons to believe that Osimertinib 
is associated with a spread of pharmacological activities against 
many diseases. Thus, our methods help to improvise the present 
knowledge of drug proteins interaction, making it possible to 
relate pharmacological space with genomic space so as to better 
the line of treatment cancer disease.

CONCLUSION

In this current investigation, we accessed a computational 
approach to predict targets for cancer by exploring network 
pharmacology, integrating information from space analysis, 
docking of Osimertinib with NSCLC proteins. The binding mode 
and affinity of Osimertinib was also confirmed from Schrodinger 
docking program. Our present study suggested that the network 
target-based approach can be used for elucidating inter-relationship 
between complex disease and drugs intervention, which in turn 
can be used as booming and safe permutation of drugs for cancer 
management in the upcoming years.
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