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[Abstract] Objective To investigate the differentially expressed genes (DEGs) and their molecular interactions in unstable
carotid atherosclerotic plaques. Methods Gene expression datasets related to carotid atherosclerotic plaques (GSE41571,
GSE118481, and E-MTAB-2055) were downloaded from Gene Expression Omnibus (GEO) and European Bioinformatics Institute
(EBI) ArrayExpress databases. The co-regulated DEGs in at least two datasets of unstable carotid plaques were merged and analyzed
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using Gene Ontology Biological Process (GO-BP), Kyoto Encyclopedia of Genes and Genomes (KEGG), Protein-Protein Interaction
(PPI) Networks and subnetwork analysis, relationships between miRNAs/transcription factors and target genes, and drug-gene
interaction database. Quantitative real-time PCR (qRT-PCR) and enzyme-linked immunosorbent assay (ELISA) were used to detect
the expression levels of some DEGs in carotid plaques and plasma from 58 patients with carotid atherosclerosis. Results GO
enrichment analysis showed that DEGs in unstable carotid atherosclerotic plaques were mainly enriched in genes related to
inflammatory response and extracellular matrix structure genes. KEGG enrichment analysis indicated that upregulated DEGs in
unstable carotid plaques were enriched in extracellular matrix receptor (ECM-receptor) interaction, PI3K-Akt, Hippo and
transforming growth factor- B (TGF- B) signaling pathways, while downregulated DEGs were primarily enriched in Iysosomes,
phagosomes, and chemokines processes. PPI network analysis suggested that COL1A2, COL4A2, insulin-like growth factor binding
protein 6 (IGFBP6), COL4AS, C1QA, CXCL10, CXCL2, CXCR4, and CSFI1R may play important roles in PPI networks. Prediction
of drug-gene interactions revealed that CSF1R had the most drug interaction, CXCL2 was most antagonized by drugs, and IGFBP6
was most activated by drugs. qRT-PCR showed that the expression level of IGFBP6 in unstable carotid plaques group was significantly
lower than that in stable carotid plaques group (P<0.001). ELISA results showed that plasma concentration of IGFBP6 in unstable
carotid plaques group was significantly lower than that in stable carotid plaques group (P<0.0001). Receiver operating characteristic

(ROC) suggested that the area under the curve (AUC) for plasma IGFBP6 levels to identify unstable plaques was 0.894 (95%CI

0.810-0.977), with a cutoff value of 142.08 ng/ml. Conclusion

unstable carotid atherosclerotic plaques.
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Fig.1 Volcanic maps of up-regulation and down-regulation genes in stable and unstable carotid atherosclerotic plaques in three datasets
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Fig.2 Functional enrichment analysis results of differentially expressed genes in carotid atherosclerotic plaque
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Tab.2  Subnetworks of PPI networks of differentially expressed genes in carotid atherosclerotic plaque
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Fig.3 The analysis on PPI network and sub-network module of differentially expressed genes in carotid atherosclerotic plaque

I AR e
2.5 MR RE RIAE A SRR GE 080 Dk BXEBR A I 3 v i)
KA AREREH AR, R B
30 I FIASERE BESLA 28 (9] W2 A8 5 A B N 12
FRAE . SR bR S R PR I kel R A . PRSI
HhR AR I A 2E S TSR L (P>0.05, #4).
PEFE CSFIR, CXCL2 1 IGFBP6 1 1y 52 56 B 1E 1)
EVEHE N . QRT-PCRAGMZE R R, SEwBdkd]
o8, ASFa 5 BE e 4] IGFBP6 % ik /K 57 B . B A%
(P<0.001), CSFIR. CXCL23ik/KF2% ST 51t

2 X (P>0.05, KS).

2.6 W ZH 2905 ok o A A AL BE Bk A 1L K IGFBPG /K
P BLISATER IS B oR, AN B4 il
I IGFBP6 7K V- I I Ik T A2 B 41 [ (113 041£3710)
pg/ml vs. (157 359+6152) pg/ml, P<0.0001, [&l 6A].
ROC /TSR R, SR HTILIK IGFBP6 /K- %5 ji A AR
FE BEHL) AUC M 0.894(95%CI 0.810~0.977), fefd il
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Tab.3 KEGG and Go-BP enrichment analysis of differentially expressed genes in PPI network module in carotid atherosclerotic plaque (top S)

RE| (785 KEGG i % /BP-top S By i P
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Rk A N
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KEGG hsa04060: 24 i PRl F—4H i P 32 AR AH ELAE 4 3.31E-05
hsa05020: FEsik 2EBENR 3 4.54E-04
i C hsa04610: FMAFIEE I 25k 3 1.77E-03
hsa05322: FRGMELLHEARE 3 3.61E-03
GO: 0007155—4l ALk} 7 6.16E-07
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GO: 0030199—& )5 JF LT 4EZH 2 3 8.31E-04
GO: 0006952— i LI 8 2.62E-10
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BP i B GO: 0002526— =M RAE 7 3.52E-09
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Fig.4 Drug-gene interaction network of differentially expressed genes in carotid atherosclerotic plaque
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