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[Abstract] Objective: To explore the potential molecular mechanism of Nelumbinis Plumula alkaloids

(NAPs) in the prevention and treatment of non-small cell lung cancer (NSCLC) based on network
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pharmacology and cell experiment. Method: The main active components of NAPs were obtained by searching
Traditional Chinese Medicine System Pharmacology Database and Analysis Platform (TCMSP) and
Bioinformatics Analysis Tool for Molecular Mechanism of Traditional Chinese Medicine (BATMAN-TCM) ,
and their main targets were predicted and analyzed by employing Swiss Target Prediction. The main target genes
of NSCLC were retrieved from GeneCards, Online Mendelian Inheritance in Man (OMIM) and DrugBank
databases. The resulting common targets were imported into STRING platform for constructing the protein-
protein interaction (PPI) network, followed by gene ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analysis based on Database for Annotation, Visualization, and Integrated
Discovery (DAVID). The NAPs-common target -pathway network was constructed by Cytoscape 3.7.1. After
NSCLC cell line A549 was treated with isoliensinine, the cell morphology was observed under an inverted
fluorescence microscope. The effect of isoliensinine on A549 vitality was detected by cell counting kit-8
(CCK-8) assay and the target protein changes were verified by Western blot. Result: The main active
components for NAPs against NSCLC were lysicamine, liensinine, and isoliensinine. The phosphatidylinositol-
3-kinase-protein kinase B (PI3K-AKT) , RAS-related protein 1 (Rapl), epidermal growth factor family of
receptor tyrosine kinases (ErbBs), and hypoxia inducible factor-1 (HIF-1) pathways were mainly involved for
binding adenosine triphosphate (ATP) and regulating protein kinase activity. The main targets included protein
kinase B-1 (AKT1), alpha catalytic subunit of phosphoinositol-3-kinase (PIK3CA), cyclin-dependent kinase 2
(CDK2), mitogen-activated protein kinase-1 (MAPK1), epidermal growth factor receptor (EGFR), adenosine
triphosphate-binding cassette Bl (ABCB1), mammalian target of rapamycin (mTOR) , tyrosine kinase (Src),
Janus kinase 1 (JAK1), and Gl-phase-specific gene cyclin-D, (CCND1). The in vitro cell experiment also
revealed that isoliensinine down-regulated the expression of phosphorylated AKT (p-AKT) and phosphorylated
mTOR (p-mTOR) in a concentration- and time-dependent manner and inhibited the growth of A549 cells.
Conclusion: NAPs exert the preventive and therapeutic effects against NSCLC through multiple components,
multiple targets, and multiple pathways, especially the PI3K-AKT pathway.

[Key words] Nelumbinis Plumula alkaloids (NAPs) ; network pharmacology; non-small cell lung
cancer (NSCLC); phosphatidylinositol-3-kinase/protein kinase B (PI3K/AKT) pathway
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Table 1 Main active components and topological parameters of Nelumbinis Plumula alkaloids
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Table 3 Main targets and network node parameters of
Nelumbinis Plumula alkaloids for prevention and treatment of

NSCLC

BB B Nz PR L
AKTI 24 0.034 058 14 0.461 318 05
PIK3CA 24 0.025 058 4 0.463 976 95
CDK2 13 0.024 572 92 0.458 689 46
MAPK1 22 0.024 360 72 0.436 314 36
EGFR 18 0.022 229 18 0.431 635 39
ABCBI1 12 0.018 488 75 0.418 181 82
MTOR 14 0.015 800 35 0.438 692 1
SRC 11 0.014 795 07 0.431 635 39
JAK1 9 0.014 541 56 0.427 0557
CCND1 17 0.013 253 58 0.427 0557
MAPKS 12 0.011 10 93 0.427 0557
PIK3R1 21 0.010 578 72 0.413 881 75
PIK3CG 21 0.010 578 72 0.413 881 75
PIK3CB 21 0.010 578 72 0.413 881 75
RAF1 20 0.010 181 84 0.411 764 71
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Fig. 7 Effect of isoliensinine on predicted targets in A549
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