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[ Abstract] Objective To investigate the potential biomarkers and key pathways in regulation implicated with diabetic cardiomyopathy
(DCM) by analyzing the gene chips in gene expression omnibus ( GEO) database. Methods GSE26887 was selected from GEO
database to identify the differentially expressed genes ( DEGs). DAVID was applied to perform gene ontology ( GO) and the Kyoto
encyclopedia of genes and genomes (KEGG) analyses. A protein-protein interaction ( PPT) network was also constructed to visualize
the interactions among these DEGs using bioinformatics statistics STRING 10. 0. Results GSE26887 contained 7 DCM patients and 5
healthy individuals. A total of 236 DEGs were captured, including 134 upregulated and 102 downregulated genes. The top-5 upregulated
DEGs were NPPA, SFRP4, DSCI, NEB and FRZB, and the top-5 of down-regulation were SERPINE1, SERPINA3, ANKRD?2,
XRCC4 and S100A8. The results of GO and KEGG disclosed that these DEGs were significantly enriched in inflammation, immune
disorders, metabolic disturbance and mitochondrial dysfunction in the development of DCM. The top 15 hub genes with the highest
connectivity in the PPI network were IL-6, MYC, ACTA2, SERPINEI, ASPN, SPPI1, KIT, TFRC, FMOD, PDE5A, MYH6, FPRI,
C3, CDKNIA and SOCS3 in order. Conclusion Our obtained DEGs are closely associated with inflammation, immune disorders and
metabolic disturbance in DCM. The top 5 upregulated and the top 5 downregulated DEGs may be regarded biomarkers for DCM diagnosis,
and the 15 hub genes be the target for the treatment.
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Figure 1 Volcano plot of DEGs between two groups

DEGs: differentially expressed genes; FC: fold change.
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Figure 2 Heatmap of DEGs between two groups
DCM: diabetic cardiomyopathy; DEGs: differentially expressed genes.
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Table 1  Biological function of DEGs

Gene Log, FC Biological function
NPPA 3.53 Extracellular fluid volume and electrolyte homeostasis
SFRP4 2.71 Soluble modulators of Wnt signaling
DSC1 2.44 Calcium-dependent glycoprotein
NEB 2.4 Cytoskeleton
FRZB 2.36 Soluble modulators of Wnt signaling
SERPINE1 —2.48 Inhibitor of fibrinolysis
SERPINA3 —2.44 Anti-inflammatory and antioxidant effects
ANKRD2 -2.16 Modulator of NF-kB-mediated inflammatory
XRCC4 -2.05 DNA repair
S100A8 -1.98 Regulating inflammation and oxidative stress, activating TLR4 signaling

DEGs: differentially expressed genes; FC: fold change; NF-kB: nuclear factor kappa-B; TLR: Toll like receptor.
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Table 2 GO analysis of DEGs in cardiac tissue between two groups

Category

GO

Upregulated
GOTERM_BP_DIRECT

0035589-G-protein coupled purinergic nucleotide receptor signaling pathway

GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
Downregulated

GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_BP_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_CC_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT
GOTERM_MF_DIRECT

0007155-fatty acid metabolism

0001501 -mitochondrial membrane potential
0030198-extracellular matrix organization
0007409-mitochondrial permeability transition
0016021-integral component of membrane
0005886-plasma membrane
0070062-extracellular exosome

GO .:0005615-extracellular space
0005576-extracellular region
0008270-glucose transporter
0005509-calcium ion binding

0008201 -heparin binding
0005518-collagen binding

0050661-NADP binding

0006954-inflammatory response
0008284-lipid intake
0042493-response to drug
0006955-immune response
0002576-platelet degranulation
0005886-plasma membrane
0005615-extracellular space
0005576-extracellular region
0070062-extracellular exosome
0005789-endoplasmic reticulum membrane
0005515-protein binding
0008083-mitochondrial uncoupling
0005125-cytokine activity
0003779-actin binding

0016791 -phosphatase activity

GO gene ontology; DEGs: differentially expressed genes; NADP: nicotinamide adenine dinucleotide phosphate.

*®3 2@HEOHEALR DEGs ) KEGG B&ES#T
Table 3 KEGG pathway analysis of DEGs in cardiac tissue between two groups

Ttem Signaling pathway P value Gene
Downregulated
hsa04151 PI3K-Akt 0.01 FGFI8, CDKNIA, IL-6, FGF7, TNC, LAMC2, MYC, SPPI
hsa04010 MAPK 0.03 DUSP5, FGFIS, FGF7, MAP2K3, FLNC, MYC
hsa04066 HIF-1 0.03 CDKNIA, IL-6, TFRC
hsa04668 TNF 0.04 IL-6, SOCS3, MAP2K3, SELE
hsa04620 Toll-like receptor 0.04 IL-6, LY96, MAP2K3, SPP1
Upregulated
hsa00982 Drug metabolism-cytochrome P450 <0.01 FMO04, FMO2, FMO3, ADHIB, UGT2B4

DEGs: differentially expressed genes; KEGG: Kyoto encyclopedia of genes and genomes; PI3K-Akt: phosphatidylinositol-3 kinases/serine-threonine

kinase; MAPK: mitogen-activated protein kinase; HIF-1. hypoxia-inducible factor-1; TNF: tumor necrosis factor.
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Figure 3 PPI network of DEGs between two groups

DEGs: differentially expressed genes; PPI. protein-protein interaction.
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