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Abstract: Objective To explore the key energy metabolism-related genes (EMRGs) in age-related macular degeneration (AMD) and
the potential regulated traditional Chinese medicine compounds. Methods The AMD related Bulk RNA sequencing dataset
GSE135092 was obtained from GEO, and the differentially expressed genes (DEGs) were screened by R software. Next, the
intersection of DEGs with EMRGs downloaded from the GSEA was conducted to obtain AMD differentially expressed EMRGs, and
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protein-protein interaction (PPI), transcription factor (TF), and microRNA (miRNA) network were constructed using Cytoscape
software. Then, LASSO regression was performed to screen AMD markers in differentially expressed EMRGs and construct a risk
score. Meanwhile, the AMD related single-cell RNA sequencing dataset GSE188280 was used to conduct principal component analysis
(PCA) and uniform manifold approximation and projection (UMAP) analysis for dimensionality reduction and cluster, and making cell
type annotation, and further evaluating the expression levels of key differentially expressed EMRGs in AMD among different cell
types. Finally, key differentially expressed EMRGs were imported into the Coremine Medical database for prediction of relevant
traditional Chinese medicine active ingredients, molecular docking and molecular dynamics verification. Results A total of six key
differentially expressed EMRGs were screened in AMD: FOXO3, GSK3B, MEF2A4, NCOA1, HDACI and PPARG. Corresponding PPI
network, TF-mRNA and mRNA-miRNA regulatory networks were constructed. LASSO regression showed that the expression of
NCOAI, MEF24, FOX03, and GSK3B was positively correlated with AMD, while the expression of HDAC1 was negatively correlated
with AMD. A total of 32 714 cells from AMD related single-cell RNA sequencing analysis were classified into 19 clusters, and the cell
clusters were identified as nine cell types using marker genes. Furthermore, it was found that HDAC1, MEF2A4, FOX0O3 and NCOAI
were highly expressed in endohelial cells. Finally, a total of 285 active ingredients from nine traditional Chinese medicines were
screened through key genes HDAC1, MEF2A and FOXO3. After molecular docking and molecular dynamics simulation, danshenol B

was the most potential therapeutic compound in the treatment of AMD. Conclusion HDAC! and danshenol B are potential key energy

metabolism-related gene and compound in AMD.
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