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[ Abstract] Objective To identify potential key targets of henagliflozin in the treatment of diabetic
kidney disease (DKD) using transcriptomic profiling combined with machine-learning algorithms, and to
construct a microRNA (miRNA)-messenger RNA (mRNA) regulatory network to elucidate its underlying
molecular mechanisms. Methods The action targets of henagliflozin were obtained from public databases and
subjected to pathway enrichment analysis using the DAVID platform. Transcriptomic data of DKD patients were
obtained from the the GEO database. Differentially expressed genes (DEGs) were screened using R software,
and three machine-learning algorithms-least absolute shrinkage and selection operator (LASSO) regression,
support vector machine-recursive feature elimination (SVM-RFE), and random forest-were applied to identify
consensus disease-related core genes. Upstream miRNAs were predicted using the ENCORI database, core
miRNAs were screened by the MCC algorithm in Cytoscape software, and the miRNA-mRNA regulatory
network was constructed subsequently. Results A total of 8,214 mRNAs expression data of DKD patients
were obtained, 69 DEGs were screened out, and 8 key genes were ultimately selected using machine learning
algorithms. Functional enrichment revealed substantial overlap between the core gene network and pathways
associated with henagliflozin, with major enrichment in the phosphatidylinositol 3-kinase (PI3K)/protein kinase
B (Akt) signaling pathway. Conclusion Henagliflozin may improve the progression of DKD by modulating the
PI3K/Akt signaling pathway and its associated miRNA-mRNA regulatory network. The identified core targets
provide potential value for disease monitoring and precision intervention. This study offers a molecular basis for

the precise clinical application of henagliflozin in patients with DKD.

[Keywords ] Henagliflozin; Diabetic kidney disease; miRNA-mRNA regulatory network; Differentially
expressed genes; Machine learning
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Figure 1. KEGG pathway enrichment analysis diagram
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