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[ Abstract] Objective To screen the core genes of ferroptosis in atherosclerosis (AS) based on weighted gene
co—expression network analysis (WGCNA) , and analyze their relationship with immune infiltrating cells. Methods AS

transcriptome dataset GSE100927 was downloaded from the gene expression omnibus (GEO) database [41 carotid vascular
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samples were screened, including 12 healthy carotid vascular samples (control group) and 29 AS carotid vascular samples (AS
group) | . After downloading ferroptosis related genes (FRGs) from the FerrDb database and removing duplicate genes, 564
FRGs were eventually included. R software (version 4.2.3) was used for data preprocessing, differentially expressed genes (DEG)
screening, and WGCNA. Protein—protein interaction networks (PPI) analysis and identification of core genes were performed using
an online String database. The expression levels of core genes were compared between control group and AS group in GSE100927,
and the expression levels of core genes in GSE20129 and GSE226790 were analyzed. At the same time, single sample gene set
enrichment analysis (ssGSEA) and immune infiltration analysis were performed. Results A total of 508 DEGs were screened.
The result of network topology analysis showed that the soft threshold was 2. A total of 5 gene modules were identified, among
which the turquoise gene module had the strongest correlation with AS (r=—0.96, P < 0.001) . This gene module contained a total
of 15 087 genes. By intersecting the genes in the turquoise gene module, FRG, and DEG, a total of 17 intersecting genes were
obtained. The PPI analysis results showed that a PPI network diagram with 17 nodes and 60 edges had been constructed; the core
genes were IL1B, CTSB, HMOX1, CDKN2A, and ALOXS, respectively. In GSE100927, the expression levels of IL1B, CTSB,
HMOX1, CDKN2A and ALOXS5 in AS group were higher than those in control group (P < 0.05) . In GSE20129, the expression
levels of IL1B and HMOX1 in AS group were higher than those in control group (P < 0.05) . In GSE20129, there was no significant
difference in the expression levels of CDKN2A and ALOXS between control group and AS group (P > 0.05) . In GSE226790, there
was no significant difference in CTSB expression levels between control group and AS group (P > 0.05) . The results of ssGSEA
showed that IL1B, CTSB, HMOX1, CDKN2A and ALOXS5 were mainly involved in the mechanism of iron death, fat digestion
and absorption. The expression levels of resting CD, memory T lymphocytes and plasma cells in AS group were lower than those
in control group, and the expression levels of activated mast cells, monocytes, follicular helper T lymphocytes and memory B
cells in AS group were higher than those in control group (P < 0.05) . Correlation analysis showed that the expression level of
IL1B was positively correlated with the expression levels of activated mast cells and neutrophils, and negatively correlated with
the expression levels of follicular T-helper lymphocytes, memory B cells and MO macrophages (P < 0.05) ; there was no linear
correlation between the expression levels of CTSB and HMOXT1 and the expression levels of 22 kinds of immune infiltrating cells
(P > 0.05) ; the expression level of CDKN2A was negatively correlated with the expression level of neutrophils (P < 0.05) ; the
expression level of ALOXS was negatively correlated with the expression levels of activated CD, memory T lymphocytes, activated
dendritic cells and M2 macrophages, and positively correlated with the expression levels of activated mast cells, regulatory T
lymphocytes and M1 macrophages (P < 0.05) . Conclusion In this study, five core genes of iron death in AS are screened out
based on WGCNA, namely IL1B, CTSB, HMOX1, CDKN2A and ALOXS respectively, among which the expression levels of IL1B,
CDKN2A and ALOXS are linearly correlated with the expression levels of some immune infiltrating cells, while there was no linear
correlation between the expression levels of CTSB and HMOX1 and the expression levels of 22 kinds of immune infiltrating cells.
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Figure 2 Network topology analysis results
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Table 1 Comparison of core genes expression levels between control group and AS group in different datasets
a5 GSE100927 GSE20129 GSE226790
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pogiEil 12 610£098 8.83+0.67 843+1.00 6.17+051 7.77+1.02 79 9.16+0.18 7.85£034 6.70+0.10 6.59+0.09 3 5.87+1.03
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1 9.87 11.46 7.54 11.81 8.56 2.79 3.20 0.58 L1 0.25

P <0.001 <0.001 <0.001 <0.001 <0.001 0.015 0.006 0.574 0.287 0.817

TE: AS=ghiktiteatifl.
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Table 2 Comparison of expression levels of 22 types of immune infiltrating cells between the control group and the AS group
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