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[ ABSTRACT] Aim The key genes for necroptosis in atherosclerosis were screened by bioinformatics methods and
verified with the help of in vitro experiments to provide new strategies for the prevention and treatment of atherosclerosis
from the perspective of necroptosis. Methods Genes related to atherosclerotic plaques were downloaded from GEO da-
tabase, and genes related to necroptosis were downloaded from GeneCards database and intersected to obtain atherosclerotic
necroptosis genes, and the mechanism of action and signalling pathways of the genes were further analysed by GO and
KEGG enrichment analysis, and the protein-protein interaction ( PPI) network was constructed and screened for key genes.
Finally, macrophages were treated with oxidized low density lipoprotein ( ox-LDL) at a final concentration of 100 mg/L,
and the expression of key genes was detected by RT-PCR and Western blot. Results A total of 81 atherosclerotic nec-
roptosis genes were obtained. GO and KEGG enrichment analyses revealed that they were mainly enriched in the positive

regulation of endopeptidase activity, IkB kinase (IKK)/nuclear factor-kB (NF-kB) signalling, and autophagy signalling
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pathway.
tional methods of Cytoscape software cytoHubba plug-in.

Five key genes including HSPA8, STAT3, HMOX1, SQSTM1 and FAS were obtained by using five computa-
Compared with the normal control group, the HMOX1 gene was

highly expressed in THP-1 macrophages treated with ox-LDL ( P<0.05), while the expression of the HSPA8, STAT3,
SQSTM1 and FAS genes showed no significant changes ( P>0. 05) ; the HMOX1 and SQSTMI1 genes were highly expressed
in RAW264. 7 macrophages treated with ox-LDL ( P<0.05), while HSPA8, STAT3 and FAS genes showed no significant

changes (P>0.05).

The expression of HMOXI1 protein in THP-1 macrophages was also increased.

Conclusion

HMOX1 may be the key gene of atherosclerotic necroptosis, and it is expected to become a new target for the prevention and

treatment of atherosclerosis.
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A JE M THP-1 20 i Fn /N B RAW264. 7 B ¥ 20
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M, THP-1 40 j JF 4 10% f& 2F i 3%t RPMI-1640
RFRHEA 3T C 5%CO, WA FRFFPRER, AL
W E A 100 pg/L i % BE 5 5 48 h Jg 4k & THP-
1 B =% 28 8 ; RAW264. 7 B % 20 8 & 10% fg 24 i
7% B DMEM %5 3= 2542 37 °C 5% CO, g 40 1 5 5~ 46
B SR R4 B 100 me/L B AL AUK E E fE A
& (oxidized low density lipoprotein, ox-LDL) 4t ¥ 41
12 h, REHATEE ER,
1.2 SEIgikF

RPMI-1640 %5 = # ( C11875500BT, Gbico ) ; DMEM
F 72 2 (C11995500CP , Gibeo ) ; & 4 i 3% ( 10270-106,
Gibco) ; f# % B¢ ( HY-18739, MedChemExpress ) ; ox-
LDL( YB-002, Yiyuan Biotechnologies) ; % RNA
K A (15596026CN, Invitrogen ) ; % B #h & ¥ &
(CI10010500BT, Gibco ) 5 & %5 ¢ 3 7| & (HY-KO511A,
MedChemExpress ) ; % & & PCR & 7| & ( HY-KO501A,
MedChemExpress ) ; 2 # 7 (9806, Cell Signaling) ;
BCA % & & &l % X 7 & ( GK10009, Glpbio ) ; k7
%% 9% i (GF1811, Genefist) ; GAPDH ( AF7021 , Affini-
ty) ; HMOX1 ( A11102, ABclonal ) ; PMLKL ( AF7420,
Affinity) .
1.3 XWigHE

A 422 A AR (1374, Thermo ) 5 28 1832 75 48 (Thermo ) ;
—4 °C %k 45 (HYC-390, Haier) ; —20 °C 1% I8 1% 7 K 48
(DW-401L508] , Haier) ; % i 16 ( Eppendorf) ;10 mm 3%
# I (TCD010100,JETBIOFIL) ;75 T #& ( TCF012250,
JETBIOFIL) ; 7 FL # ( TCP011006, JETBIOFIL ) ;
35 mm ¥ % L (430165, CORNING ) ; — 3K 4 40 #f it
B (JSP-GMO10, BodBoge ) ; 48 Al it %t L ( JSY-FL-
045N, BodBoge ) ; & R i % 4 #L. (GENIUS 5K-C) ;
B & XA K B O L ( Centrifuge 5810R) ; 7 i & &
# (MET VX200-T) ; % 4 4 o 5% & £ ( Thermo nano-
drop one) ;& i# PCR 3 { ( Bio-Rad T100) ; % %
PCR 1L ( Bio-Rad CFC-CONNEC ) ; ® ik L ( Bio-
Rad) ; % fit /& 1% 1 ( ChemiDoc ) .
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TR A B4 2R 45K cDNA, & J& UL GAPDH £ %
W%, #H AT K K EE PCR, KB %:2xSYBR
qPCR Master Mix 10 pL,RNase Free ddH,0 7.2 pL,
IR 5 4% 0.4 pL, cDNA 2 pL; R B2 .
95 C A& 30 s, fEE0 1 7k, 3B K AZEf# 55 °C 30 s,
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Table 1. Primer sequences
B Gk 2l WKL/ bp B JGHEE/C
A GAPDH F 5"-CCTCAAGATCATCAGCAATGCC-3’ 101 59.71
R 5"-TGGTCATGAGTCCTTCCACGAT-3’ 101 61.15
A HSPAS F 5"-ACCTACTCTTGTGTGGGTGTT-3’ 87 58.88
R 5'"-GACATAGCTTGGAGTGGTTCG-3’ 87 58.73
A STAT3 F 5'-ACCAGCAGTATAGCCGCTTC-3’ 124 59.89
R 5'-GCCACAATCCGGGCAATCT-3' 124 60.75
A HMOX1 F 5'-AAGACTGCGTTCCTGCTCAAC-3’ 247 61.14
R 5'-AAAGCCCTACAGCAACTGTCG-3’ 247 60. 88
A SQSTM1 F 5'-GACTACGACTTGTGTAGCGTC-3’ 139 58.50
R 5"-AGTGTCCGTGTTTCACCTTCC-3’ 139 60.47
A FAS F 5'-TCTGGTTCTTACGTCTGTTGC-3’ 197 58.25
R 5'-CTGTGCAGTCCCTAGCTTTCC-3’ 197 60. 68
/NEL. GAPDH F 5'-TGACCTCAACTACATGGTCTACA-3’ 85 58.59
R 5'-CTTCCCATTCTCGGCCTTG-3’ 85 58.21
/INEL HSPAS F 5’-CCAAGGTCCAAGTGGAATACAAA-3’ 111 58.80
R 5'-TCTTTCCGAGGTACGCTTCTG-3’ 111 59.80
/INER STAT3 F 5'-AATATAGCCGATTCCTGCAAGAG-3’ 95 58.43
R 5'-TGGCTTCTCAAGATACCTGCTC-3’ 95 59.83
/IR HMOX1 F 5'-CACAGCACTATGTAAAGCGTCT-3’ 80 58.75
R 5"-GTAGCGGGTATATGCGTGGG-3’ 80 60.39
/IR SQSTMI F 5"-GAGGCACCCCGAAACATGG-3' 79 61.05
R 5'-ACTTATAGCGAGTTCCCACCA-3’ 79 58.54
/N FAS F 5'"-GCGGGTTCGTGAAACTGATAA-3’ 61 58.93
R 5'"-GCAAAATGGGCCTCCTTGATA-3’ 61 58.61
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Figure 1. Visualisation of DEG in the GSE41571 dataset
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Figure 3. GO and KEGG enrichment analysis
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Table 2. The scores of 5 different algorithms for key genes
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HSPA8 13 33 725 2 398 17
STAT3 16 35 1 180 3 348 34
HMOX1 7 29 653 1676 6
SQSTM1 11 31 538 1 606 14
FAS 9 31 416 1 960 7

r HMOX1 3[R & 53 2R 3K (P <0.05) , 1M HSPAS |
STAT3 .SQSTMI1 £ FAS 3K #3k Jo W A1k (P>
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Figure 4. PPI network and key gene screening
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Figure 6. Expression levels of HMOXI1 and pMLKL proteins in THP-1 macrophages(n=3)
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