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were selected by machine learning and otherbioinformatics methods. Differentially expressed genes (DEGs) were analyzed. Methods
Cuproptosis DEGs were screened based on GSE33000 data set and their correlation was analyzed. Pathway enrichment was performed by
cluster typing and gene set variation analysis (GSVA). The weighted gene co-expression network was used to analyze the genes closely
related to VaD and the intersection was used to obtain the important genes. The risk prediction nomogram model was constructed to screen
the risk factors of important genes. Based on the risk factors, a variety of predictive models of machine learning methods were constructed,
and the correlation analysis between them and copper death DEGs was carried out to obtain key genes, and clinical correlation analysis
and screening of prevention and treatment of traditional Chinese medicine were carried out. Results A total of nine cuproptosis DEGs
including ATPase copper transporting beta (47P7B) and lipoic acid synthetase (LI4S) were obtained. DEGs showed strong synergistic or
antagonistic effect between them. According to cuproptosis DEGs, VaD patients could be divided into two subtypes and the expression of
DEGs was different among the subtypes. The enrichment results of GSVA pathway after typing involved hedgehog signaling pathway, etc.
The turquoise module (37 differential genes) was highly correlated with VaD typing, and its intersection with the dataset differential genes
resulted in five important genes, among which XLOC 005471 may be a risk factor for VaD. The prediction performance of generalized
linear models (GLM) machine learning model is the highest. Lipoyltransferase 2 (L/P72), dihydrolipoamide S-acetyltransferase (DLAT),
dihydrolipoamide dehydrogenase (DLD), pyruvate dehydrogenase E1 subunit beta (PDHB) and metal regulatory transcription factor 1
(MTF1) were strongly correlated with risk factors, and could be used as key DEGs for cuproptosis. The expressions of MTF1 and PDHB
were negatively correlated with the age of VaD patients (P < 0.01). According to cuproptosis death DEGs, 29 traditional Chinese medicines
such as sea clam shells, icthyocolla were screened, and their four properties and five flavors were mainly cold, warm and flat, bitter, and
sweet, and belonged to the stomach, kidney, heart, liver channels and clearing heat and tonifying deficiency. Conclusion ATP7B, LIAS
and other 9 cuproptosis DEGs regulate each other and their related hedgehog signaling pathways may be an important link in the
pathogenesis of cuproptosis in VaD, among which TLIPT2, DLAT, DLD, PDHB and MTF are key cuproptosis genes. GLM machine
learning model can accurately diagnose VaD. ATP7B, LIAS and other cuproptosis DEGs may help to explain the parenteral mechanism of
VabD fire-heat internalization accompanied by ¢i deficiency or kidney essence deficiency syndrome. Sea clam shells, icthyocolla, and other
traditional Chinese medicines may be sources of potential molecular drugs to combat VaD.
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Fig. 11 Screening and analysis results of traditional Chinese medicines
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