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[ Abstract] Objective To explore the mechanism of ferroptosis participating in diabetic heart disease (DHD) based on
bioinformatics analysis methods and machine learning algorithms. Methods The dataset GSE4745 (rat cardiomyocyte sequencing
data) and dataset GSE26887 (human cardiomyocyte sequencing data) were downloaded from the Gene Expression Omnibus (GEO)
database of National Center for Biotechnology Information (NCBI) . The ferroptosis gene dataset were selected from ferroptosis
database. The "limma" package in R software (version 4.2.1) was used to analyze the differentially expressed genes of DHD in the
dataset GSE4745; the "WGCNA" package was used to construct a weighted gene coexpression network to screen DHD related gene
modules; the "Venn" package was used to package the intersection of differentially expressed genes, DHD-related gene modules
and ferroptosis gene datasets, that DHD-related ferroptosis gene. Then LASSO regression analysis was performed on DHD—
related ferroptosis genes to screen DHD—related ferroptosis core genes. Finally, the DHD related ferroptosis core genes was verified
by dataset GSE26887, proteomics raw data and previous studies. Results A total of 491 DHD differentially expressed genes
were obtained from the dataset GSE4745, including 252 up-regulated genes and 239 down regulated genes. DHD differentially
expressed genes were constructed into an adjacency matrix with a soft threshold of 7. Finally, magenta and blue modules were

selected as DHD related gene modules, with a total of 1 092 genes. Further analysis obtained DHD related ferroptosis genes. LASSO
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regression analysis results showed that six DHD related ferroptosis core genes were obtained from 28 DHD related ferroptosis

genes, which were H19, Nr4al, Decrl, Gstm1, Sle3a2 and Por, respectively. H19, Nr4al, Decrl and Por were finally identified as

the DHD related ferroptosis core genes according to the dataset GSE26887, the proteomics raw data and previous research results.

Conclusion The mechanism of ferroptosis participating in DHD may be related to the up regulation of H19, DECR1 and Por

expression and the down regulation of NR4A1 expression, which provides new evidence for ferroptosis participating in DHD.
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Figure 1 Volcano map of DHD differentially expressed gene
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Figure 2 Weighted gene co—expression network analysis results
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Figure 5 Box plot of the expression of DHD—-related ferroptosis core gene
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Table 1 Screening results of DHD-related ferroptosis core genes
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