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Abstract

Purpose: Ferroptosis plays a crucial role in the development and progression of atherosclerosis.
The aim of this study was to identify differentially expressed genes associated with ferroptosis in
atherosclerosis through bioinformatics analysis. Materials and Methods: First, the mRNA expres-
sion profile dataset GSE100927 was screened from the comprehensive gene expression database
and analyzed using R software (version 4.0.0) for potential differentially expressed genes asso-
ciated with atherosclerosis and iron death. Subsequently, protein-protein interaction analysis,
gene ontology enrichment analysis and Kyoto Gene and Genome Encyclopedia pathway enrich-
ment analysis were performed on the selected candidate genes, and finally the subject working
curve was constructed to predict their functions. Results: We identified 23 possible potential tar-
gets associated with ferroptosis through differential analysis. The function of these candidate
genes may be mainly related to oxidative stress through gene ontology enrichment analysis. Pro-
tein-protein interaction networks show close interactions at most candidate targets. Finally, we
selected two key genes, namely HMOX1 and NOX4, from the 23 candidate potential targets. Con-
clusion: Bioinformatics analysis identified 23 potential differentially expressed genes associated
with ferroptosis in atherosclerosis, two genes, HMOX1 and NOX4, may play a more critical role as
key genes in the process of atherosclerosis. The results of this study may help to further under-
stand the pathogenesis of atherosclerosis and provide an important basis for further clinical
treatment.
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JEEEH B FIIE R 3 K343 . GSE43292 3K [ TF &5 GPL6244., LA b Hidhi 45 1) /2 35k [R 253k 254 404 i (GEO)

HIATFBEE . GSEL100927 F1 GSE43292 73 IE NN ZRER AN IIESE . TFRI AR T HIE E P&
£ 259 A http://www.ncbi.nlm.nih.gov/geo/
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FITERMERE 1 (1IDHL). 2B AR FE(FTL). BH3 AHEAEH S M0 1233 771(BID) . H AL 20 A A i
KF 2 (NCF2). EWR4iffnmgE & H(CAPG). WK FHAE AR B (CTSB)MEMZ M+ 5-l8E &M
(ALOX5). i 9 AN NI 5 IE RN Z AR 5% 1 40 d Ji it 1 (NR1D1). NADPH A fb 4 (NOX4).
TR 2R (AR) BRI A3 58 45 & 25 11 2 (AEBP2) MR % FE iR B 1 %2 AR (VLDLR). & s & (1 4 (PLIN4).
T N-F LA BEINNMT) . BAEH S 6T A OC 28 1 (HILPDA) AT DNA 14515 S (5545 4 (DDIT4).
GSE100927 H(fs v 20 Jik ok A5 Al A 4HL RN 135 41 2 [R) 22 e 3R 1 23 AN T AH S BE ] 79 il e 7 £E BB (]
L(a)) Ak i B (1] 1(0))-

Volcano plot

I_[ Type LYPE
I 1 EE W PR oo 2 [ contral
[ | | I I I f, PRI werakn Treat
L] I 1 Rl F Lie

Iy IH
| jII‘II1II

|1 I m.l\ | s 1: S

| I H‘”I m I, ‘,IN I‘ i fl al MH m B i :‘» ,
Ll %E{I[ I o a - S
¥ I‘l h th I 1 i | AE | . %‘
IR L E

@ (b)

e BE AT R AR - AL A SRR . TR B ZE R BUARAE: P < 0.05 fl|logFC| > 0.5, Control: g ff
FEA Treat: ZhlkHREREILEEA

Figure 1. (a) Heat maps of 23 differentially expressed genes associated with ferroptosis in atherosclerotic and healthy sam-
ples; (b) Volcanic map of differentially expressed genes related to ferroptosis
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Figure 2. Gene ontology (GO) enrichment analysis bubble map of 23 differentially
expressed genes related to ferroptosis. Count: Number of enriched genes
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Figure 3. (a) Select the lowest standard tuning parameter (1) in the LASSO model. Display vertical dashed lines with optim-
al values using minimum criteria; (b) Seven important genes related to ferroptosis were selected by LASSO-Cox regression

analysis
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Figure 4. Box plots of seven differentially expressed important genes associated with ferroptosis in atherosclerotic and
healthy samples. “Expression” on the Y-axis represents the gene expression. The blue and red boxes represent Control (healthy

sample) and Treat (atherosclerosis sample), respectively
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Figure 5. PPI analysis of candidate differentially expressed genes associated
with ferroptosis. PPl networks of all 23 candidate genes associated with fer-
roptosis in atherosclerosis
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Figure 6. When GSE100927 was used as a training set, the function of 7 important candidate genes was detected, and the

receiver operating characteristic curve of them
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Figure 7. With GSE43292 as the external test set, the function of 7 important candidate genes was de-
tected, and the receiver operating characteristic curve of them
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7, A FEAMAETI[13] [33] [34]. MIERIET: O E AV 20 VB 1) S B R 25 [35] . Bl anfE 30
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