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Molecular mechanism and prognosis of Xihuang Pill intervening breast cancer with
bone metastasis based on miRNA-mRNA

DENG Xianguang, LIU Lifang, YUAN Bo*
(Mammary Department, The First Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410007, China)

(Abstract] Objective Based on the miRNA-mRNA interaction model, this study clarified the molecular mechanism of
Xihuang Pill intervening breast cancer with bone metastasis and analyzed the prognosis, so as to provide a theoretical basis for the
determination of drug intervening targets and biomarkers of breast cancer with bone metastasis. Methods Synthesizing databases of
GEO, TCGA, TargetScan, GeneCards, OMIM, TCMSP, STRING and HPA, protein—protein interaction (PPI) analysis, Hub gene

topology analysis, gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were carried by R
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language and Cytoscape software, through which the miRNA-mRNA interaction relationship for the molecular targets of Xihuang Pill
intervening breast cancer with bone metastasis were constructed. Further, TCGA database was used to analyze the differential
expression of molecular targets in tumor tissue and normal tissue, and HPA database was used to corroborate the immunohistochemical
results. Finally, combined with patients” clinical information, the prognostic relevance of the molecular targets after Lasso regression
was analyzed, and univariate Cox regression was used to analyze the clinical information and the prognosis of the molecular targets.
Then a risk prediction model for breast cancer with bone metastasis was developed. Results Multiple components of Xihuang Pill
acted on 135 molecular targets of breast cancer with bone metastasis, and these targets constructed 2964 groups of miRNA-mRNA
interactions with 196 differential miRNAs. Moreover, 10 Hub genes and 95 miRNAs were anchored, which constructed 175 groups
of miIRNA-mRNA core relationships. Lasso regression focused on ADRBI as an independent prognostic factor for breast cancer with
bone metastasis, which had good diagnostic value and predictive value for survival prognosis. Cox regression found that the M stage
of breast cancer and age were the main risk factors, while the high expression of ADRB1 was a protective factor. They were
significantly related to the patient’s overall survival. Finally, based on 8 miRNAs (hsa—miR-500a—5p, hsa-miR-629-3p, hsa—miR—
4665-5p, hsa—miR-3615, hsa—let-7d-5p, hsa—miR-93-3p, hsa-miR-141-3p, hsa—miR-183-3p), a prognostic model was developed
that can predict the poor prognosis of breast cancer with bone metastasis. Conclusion This study explained the molecular
mechanism of Xihuang Pill intervening breast cancer with bone metastasis. The mechanism is related to multiple components of
Xihuang Pill regulating various targets such as ADRBI, and participating in multi-life processes. Besides, the miRNA-mRNA
interaction model regulates the prognosis of breast cancer with bone metastasis. More importantly, a predictive model has been
developed in the study, which provides potential value for the exploration of medication and the determination of biomarkers for
breast cancer with bone metastasis.
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