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[Abstract] Objective: To identify biomarkers and elucidate the underlying mechanisms of postmenopausal
osteoporosis (PMOP) with kidney—yang deficiency syndrome (KYDS) through multi—omics approaches, and to explore
potential traditional Chinese medicine (TCM) therapeutic strategies. Methods: PMOP-related microarray datasets
with KYDS were retrieved from the Gene Expression Omnibus (GEO) database. Differential gene expression

analysis was performed using the limma package in R. The MCODE plugin in Cytoscape 3.10.2 was employed
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to identify core gene clusters specific to KYDS-PMOP, with diagnostic efficacy of seed genes evaluated using
validation datasets. The IRnet algorithm analyzed pathway significance and interactions. Single—cell gene set
enrichment analysis was conducted for the core gene cluster. Biochemical markers from hospital records and
NHANES database were analyzed using seven machine learning methods. Potential TCM treatments were predicted
based on the core gene cluster. Results: A total of 341 differentially expressed genes specific to KYDS-PMOP
and one core gene cluster were identified, with HOXD3 as the seed gene demonstrating significantly upregulated
expression in the PMOP validation dataset and exhibiting high diagnostic efficacy. Single—cell gene set enrichment
analysis revealed predominant expression of the KYDS—-PMOP core gene cluster in osteocytes. Pathway analysis
identified crucial involvement of RNA degradation, drug metabolism—enzyme pathways, sphingolipid metabolism,
cysteine and methionine metabolism, as well as lysosomal —glycosaminoglycan degradation interactions in
KYDS-PMOP pathogenesis. Machine learning analysis indicated that creatine kinase (CK) and lactate dehydrogennase
(LDH) possess high diagnostic value for KYDS-PMOP. Additionally, 36 potential traditional Chinese medicine
(TCM) candidates were predicted for KYDS-PMOP treatment. Conclusion: KYDS-PMOP pathogenesis may
involve insufficient osteogenesis due to impaired mechanical coupling between bone and muscle mediated by
osteocytes. The predicted 36 TCMs provide valuable therapeutic references and offer important directions for inves—

tigating the mechanisms of TCM interventions in this condition.
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