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Abstract: Objective Based on the theory of “the same treatment for different diseases™ (37 [F]7f), this study aims to explore the key
genes and mechanisms of dry eye disease (DED) from the perspective of premature ovarian failure (POF) using bioinformatics methods,
and to search for natural active ingredients for treating DED, with the goal of expanding targeted treatment strategies and drug development
avenues for DED. Methods POF- and DED-related genes and datasets were identified from the gene expression omnibus (GEO)

database. Weighted gene co-expression network analysis (WGCNA) was performed on the obtained datasets. A protein-protein interaction
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(PPI) network was constructed to screen key genes, followed by gene ontology (GO) and Kyoto encyclopedia of genes and genomes
(KEGG) enrichment analyses. Machine learning methods and receiver operating characteristic (ROC) analysis were used to identify
diagnostically significan characteristic genes. These genes were applied to predict natural active ingredients, and a natural active ingredient-
target network was constructed. Molecular docking was employed to observe natural active ingredients with potential therapeutic effects.
In vitro experiments were conducted to validate the predicted natural active ingredients. Results The GSE44101 and GSE39501 datasets
were selected as the basis for analysis. A total of 151 shared genes between POF and DED were identified, and 37 key target genes were
obtained. These genes were primarily enriched in biological processes such as cell cycle, DNA repair, and oocyte meiosis. Machine learning
and ROC analysis revealed seven characteristics genes. Genistein was predicted as a key natural active ingredient. The verification results
of cell experiments showed that 12.5 pmol/L genistein significantly enhanced the viability of corneal epithelial cells in a DED model at 24
h, mechanistically linked to downregulation of Polo-like kinase 1 (PLK1), DNA methyltransferase 1 (DNMT1), and mitogen-activated
protein kinase kinase 4 (MAP2K4) and upregulation of cell division cycle 20 (CDC20). Conclusion POF may comorbidly occur with

DED, where shared mechanisms involve inflammatory dysregulation and aberrant apoptosis. Genistein can reduce the occurrence of

inflammatory damage and aberrant apoptosis, thereby achieving the therapeutic effect of treating POF complicated with DED.

Key words: same treatment for different diseases; premature ovarian failure; dry eyes; genistein; bioinformatics
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51475 (5°-3°)
F: GCTTTGAACCTGAACGGTTTTG
R: TCTGGCGCATTTTGTGGTTTT
PLK1 F: CACCAGCACGTCGTAGGATTC
R: CCGTAGGTAGTATCGGGCCTC

EIK/ BRI
CDC20

DNMT1 F: AGAACGGTGCTCATGCTTACA
R: CTCTACGGGCTTCACTTCTTG

MAP2K4 F: GACGAGGAGCTTATGGTTCTGT
R: TTTTCATCCACTGTTGACCGAA

p-actin F: AAGATGGTGAAGGTCGGTGT

R: AGCACAGCCTGGATAGCAAC
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17Oy ISR 2, WAEANAE, M RIPA 2
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