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Semen using network pharmacology and molecular docking techniques. Methods: Active ingredients and corresponding
targets of Euryales Semen and Nelumbinis Semen were obtained from databases such as Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform (TCMSP) and Universal Protein Resource (UniProt). Breast
cancer—related targets were retrieved from the Human Gene Database (GeneCards) and Online Mendelian Inheritance in
Man (OMIM) databases. Common targets were identified using Venny 2.1.0. Gene Ontology (GO) function and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were performed using the Database for
Annotation, Visualization, and Integrated Discovery (DAVID). A protein—protein interaction (PPI) network and a
"drug-active ingredient—disease target" network were constructed using STRING and Cytoscape. Molecular docking
validation was conducted using AutoDock and PyMOL. TIMER2.0 was employed to analyze correlations between the
expression of core targets, immune cell infiltration, and prognosis. Results: Five active ingredients from Euryales
Semen and Nelumbinis Semen were identified: [ —carotene, vitamin E, N—Nornuciferine, anonaine, and (+)-
amepavine. Among 2 510 breast cancer-related targets, 101 potential targets for the anti-breast cancer effect of
Euryales Semen—Nelumbinis Semen were obtained. Key targets were identified as estrogen receptor 1 (ESR1), estrogen
receptor 2 (ESR2), androgen receptor (AR) , Rho-associated coiled—coil containing protein kinase 2 (ROCK2) ,
phosphoinositide—3—kinase catalytic subunit gamma (PIK3CG) , cytochrome P450 1A2 (CYP1A2), prostaglandin—
endoperoxide synthase 2 (PTGS2) , and mitogen—activated protein kinase 8 (MAPK8). GO and KEGG analyses
indicated that the targets were significantly enriched in pathways related to cell proliferation, apoptosis, angiogenesis,
and immune responses. Molecular docking confirmed strong binding affinity between the main active ingredients and core
targets. Immune infiltration analysis revealed that low expression of ESR2, PIK3CG, and PTGS2, as well as high
expression of ESR1, all commonly targeted by Euryales Semen and Nelumbinis Semen, were associated with reduced
CD8" T cell infiltration and shorter survival. In contrast, low expression of AR and ROCK2, along with high expression
of CYP1A2, were associated with increased CD8" T cell infiltration and prolonged survival. Moreover, high expression
of AR was associated with reduced resting mast cell infiltration, which was linked to longer survival. Furthermore, high
expression of CYP1A2 and MAPKS8 both correlated with increased CD4'T cell infiltration; whereas high expression of
CYP1A2 and PTGS2 both correlated with reduced regulatory T cell (Tregs) infiltration. Conclusion: Euryales Semen
and Nelumbinis Semen may exert anti-breast cancer effects by regulating tumor cell biological behaviors through
multiple targets and remodeling the tumor immune microenvironment.

Keywords: Breast cancer; Euryales Semen—Nelumbinis Semen; Tumor immune microenvironment; Network

pharmacology ; Molecular docking; Mechanism of action
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