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Mining lipid metabolism hub genes and targeted traditional Chinese medicine predic-

tion in patients with acute myocardial infarction based on artificial neural networks
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[ ABSTRACT] Aim  To establish an artificial neural network ( ANN) model based on the GEO database for lipid
metabolism-related genes in patients with acute myocardial infarction and evaluate its effectiveness, while predicting
targeted traditional Chinese medicines for hub genes. Methods  Six acute myocardial infarction chip data were
obtained from the GEO database, and GSE48060, GSE60993 and GSE66360 were merged as training datasets, GSE34198 ,
GSE61144 and GSE12288 were used as validation datasets, respectively. LASSO, random forest and SVM-RFE machine
learning algorithms were used to screen hub genes related to lipid metabolism in patients with acute myocardial infarction,
subsequently, an ANN model was constructed based on the selected hub genes.  The effectiveness of the model was valida-

ted in independent validation sets GSE34198, GSE61144 and GSE12288, the clinical application value of ANN model was
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evaluated through area under the curve (AUC) analysis.  Subsequently, a nomogram was constructed to predict the proba-

bility of disease occurrence, and RT-qPCR was used to validate the expression levels of hub genes.  Finally, targeted tra-
ditional Chinese medicines were predicted based on hub genes, and the prediction results were validated through molecular
docking technology. Results A total of 17 differentially expressed genes related to lipid metabolism were screened,
Four hub genes (ACSLI, DGAT2, MBOAT2 and CH25H)

were further screened using three machine learning algorithms: LASSO, Random Forest and SVM-RFE, and an ANN diag-

including 14 upregulated genes and 3 downregulated genes.
nostic model was constructed. The ROC curves for the diagnosis of the training and validation groups were plotted using
The AUC value for the training set was 0.936 (P<0.001), while the AUC values for the validation sets
GSE34198, GSE61144 and GSE12288 were 0. 786 (P<0.001), 0.821 (P<0.01), and 0.900 (P<0.001), respectively.

A nomogram was constructed based on four lipid metabolism related hub genes, and the calibration curve showed that the

this model.

prediction probability of the nomogram model was almost consistent with the ideal model. RT-qPCR experiments further

validated the reliability of the above results.  Based on the hub genes, 27 traditional Chinese medicines were screened,
with the four natures and five flavors mostly belonging to warm, calm, cold, bitter, spicy and sweet, and mostly returning
to the liver, spleen, lungs and heart meridians. ~ Their functions were mainly to clear heat and detoxify, promote blood cir-
culation and unblock meridians, and drain dampness and eliminate phlegm.  The molecular docking results showed that
the binding energies of Ruta graveolens, Coconut and Ambergris Fish Bone were —6.9 kcal/mol, —7.4 kcal/mol and
—8.2 kcal/mol, respectively, indicating a good interaction between the small molecule compounds they contain and the tar-
get protein. Conclusions This study employed machine learning methods to identify four lipid metabolism-related hub
genes (ACSL1, DGAT2, MBOAT2 and CH25H) in acute myocardial infarction patients, and constructed an ANN model
with high diagnostic efficacy. ~ Furthermore, targeted traditional Chinese medicine prediction was performed based on these

hub genes, providing new bioinformatics evidence for the early identification and potential intervention strategies of acute

myocardial infarction.
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Table 1. Primer sequence of genes
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Figure 1. Analysis of DEG expression in AMI
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Figure 2. Identification of hub genes related to lipid metabolism in AMI patients by machine learning algorithms
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Figure 4. ROC curve verification results
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Figure 5. Nomogram construction and evaluation results
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Figure 6. RT-qPCR verification results of four hub genes
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Table 2. Prediction of traditional Chinese medicine targeting lipid metabolism-related hub genes in AMI patients
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