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[ Abstract] Objective To screen the core genes of acute myocardial infarction (AMI) based on bioinformatics
technology and machine learning algorithm, and verify the core genes by cell experiments. Methods The study period was
2021 to 2022. Three mRNA microarray data sets (GSE34198, GSE66360 and GSE83500) related to AMI were downloaded
from the Gene Expression Omnibus (GEO) database of the National Center for Biotechnology Information (NCBI) . Among
them, GSE66360 and GSE83500 were test sets, and GSE34198 was validation set. Differentially expressed genes in GSE66360
and GSE83500 were screened using the "limma package" in R 4.2.0 software. The LASSO regression method was used to
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narrow the range of differentially expressed genes, and then the support vector machine—recursive feature elimination (SVM-
RFE) method was used to find characteristic genes in differentially expressed genes. The intersection of the two machine
learning algorithms was the core gene. The expression levels of core genes in test sets were compared between the AMI
group and the control group in the test set, and the ROC curve was drawn to evaluate the predictive value of core genes for
AMI in subjects in the test set and validation set. The senescent cardiomyocytes were randomly divided into normal oxygen
group and hypoxia/reoxygenation group. Myocardial cells in normal oxygen group were routinely cultured. Myocardial cells
in hypoxia/reoxygenation group were subjected to hypoxia for 3 h and reoxygenation for 2 h to prepare AMI cell model. The
relative expression level of ILIR2, NR4A2 and TREM1 mRNA in myocardial cells was detected by qPCR. Results A
total of 145 differentially expressed genes of AMI were screened from GSE66360 and GSE83500. Among the differentially
expressed genes, 10 characteristic genes were screened by LASSO regression analysis, 10 characteristic genes were screened
by SVM-RFE method, and 9 core genes were obtained by intersection, which were NFIL3, IL1R2, NR4A2, IRAK3, VCAN,
CCL20, TREM1, LYZ, ITLNI. In test set, only the expression levels of ILIR2, NR4A2 and TREM1 in the AMI group
were higher than those in the control group (P < 0.05) . The results of ROC curve analysis showed that the AUC of IL1R2,
NR4A2 and TREMI1 expression levels in predicting AMI in subjects in the test set was 0.648 [95%CI (0.534-0.756) |,
0.623 [95%CI (0.511-0.728) ] and 0.622 [95%CI (0.502-0.730) | , respectively. The AUC of IL1R2, NR4A2 and TREMI
expression levels in predicting AMI in subjects in the validation set was 0.834 [95%CI (0.761-0.898) |, 0.866 [95%CI (0.802-
0.923) | and 0.808 [95%CI (0.729-0.880) | , respectively. The relative expression levels of ILIR2, NR4A2 and TREM1 mRNA in
myocardial cells of hypoxia/reoxygenation group were higher than those of normal oxygen group (P < 0.05) . Conclusion [L1R2,

NR4A2 and TREM1 are the core genes of AMI, which are expected to be potential biomarkers of AMI.
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