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Abstract: Objective To screen key genes for ferroptosis in atherosclerosis (AS) using bioinformatics methods and analyze the
biological functions of key genes to gain an in-depth understanding of the pathogenesis of AS. Methods AS gene expression
profile chip dataset GSE100927 was downloaded from the Gene Expression Omnibus (GEO) database. P<0.05 and [logFC> 1|
were used as the conditions to screen the differential genes of AS. These genes were intersected with ferroptosis gene dataset to
screen out the genes related to AS ferroptosis. Gene ontology (GO) functional annotation and enrichment analysis of Kyoto
Encyclopedia of Genes and Genomes (KEGG) were carried out. The STRING online analysis tool combined with Cytoscape
visualization software was subsequently used to mine genes that play a key role in the biological process of AS, and the AS
dataset GSE9874 was used as the verification set to verify the expression of key genes. Blood samples from 30 confirmed AS

patients in the cardiovascular department of our hospital from January to March 2023 were collected as the experimental
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group, while blood samples from 20 healthy volunteers were collected as the control group. Sample RNA was extracted, and
quantitative real time polymerase chain reaction (QRT-PCR) was used to verify the selected genes. Results A total of 10
differential genes related to ferroptosis were screened by bioinformatics method. GO functional enrichment analysis showed that
differential genes were mainly involved in inflammation, apoptosis, oxidative stress and other biological processes, while KEGG
pathway enrichment analysis showed that differential genes were mainly involved in ferroptosis, HIF-1 signaling pathway, and
leukocyte migration pathway through endothelial cells. Seven key modules of gene construction were screened out through the
protein interaction network, which were FTL, SLC40A1, CYBB, NCF2, HMOX1, DPP4 and ALOXS5. GSE9874 was used for
verification, and 5 key genes including ALOXS, DPP4, FTL, SLC40A1 and NCF2 were finally screened out. The expression
detection of key genes in clinical samples by qRT-PCR showed that compared with the control group, the up-regulated genes in
blood of AS group were DPP4 (=1.795, P=0.046), FTL (=2.218, P=0.029) and SLC40A1 (=2.859, P=0.009), and the down-
regulated genes were ALOXS (#=8.039, P<0.001) and NCF2 (#=11.867, P<0.001), and the differences were significant. The
experimental results were consistent with the results of bioinformatics analysis. Subgroup analysis showed that DPP4 expression
in plaque group was higher than that in intima thickening group, and the difference was significant (¢=2.843, P=0.036).
Conclusion The key genes of ferroptosis screened by bioinformatics are AS, ALOXS5, DPP4, FTL, SLC40A1 and NCF2, which

may be potential targets for the diagnosis and treatment of AS, providing new ideas for the clinical diagnosis and treatment of AS.
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23 EFERBRARNGESH RN THEE AS KL
TAHOC2E Sk R W A AE 2 TR, A A A
PEAT GO & 443 Hr Ml KEGG i #7015 45 3%
R ILE 3A, 3B, Hii GO AR 4TI
( molecular function, MF ) £ 45 ;= 4= #8 & AL ¥ i)
NADPH %&b IG M . AL R G PE . H P iL i



BRI R e 5394 5 20244E9 H

J Mod Lab Med, Vol. 39, No. 5, Sept. 2024 115

EPESE, 42> (cellular component, CC) 7R
FEAE RN THA . WA/ . NADPH ALl E
HYREAGE R AT, AR (biological
process, BP) F 2 XA AR & RS MY

BRETFRIRN . A E 4R 8 FREE, I,
KEGG A9 #5347 2R AE T HIF-1 {5518 1 |

FI A2 N B AT A% 5
B
6 : .‘.’
4 ' o S M
2n o * :
T
= ! @® group2
2 -2 :

AN PCA K, B Jy UMAP [®l, C M kiLfE, D WK, groupl WA IEZH, group2 Jysciidd
Bl 1 GSE100927 fhzE REEFiE

A 40 F
20 |
Ia:é Group
s _ group1
% 0 group?
-20
-40
c PC1 (34.4%)
T =
| 1
30 ul l l
|
5 R
CtLq 20 | 3
E
§’ - 1Y
T 10 d o ¥
o} 1 " 4 1]
-4 -2 0 2 4
Logs (Fold Change)
GSE100927 FerrDB

2 ASERFRFEASHETHXERFEE

24 EOMBWHMERRELIRGH T HTIE
Rl kAR AR AL RO T A ¢ 25 57 FE TR 2 ] 9 A4 B
YEH, i STRING %k#is 22 UE 17 25 F AR B 4E H M
L8O HT . TRE T sl R 0 7 IR, Bl
FTL, SLC40A1, CYBB, NCF2, HMOXI, DPP4
T ALOXS. M4y LR AR - Hr 0, FLF D)6E
TEANMOR B SN . RAESNY . BT A ALN
B, 5 GO ®HEM KEGG BEMIRIEYIE. %
B AS (1% &AL T B & A R AL R . R MR N
KIRFEIHT- 524510, WA 4,
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FTL 2152+£1.244  2.036 +0.645 0.854 >0.05
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patterns, DAMPs) ) i FErp, &k B g UE 3 9 3%
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