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ABSTRACT Objective: To find the key therapeutic targets involved in Sparstolonin B-regulated human coronary arterial endothelial
cells (HCAECs) by using a bioinformatics analysis. Methods: Based on the GEO public database, the original expression profile data
(GSE44598) were obtained, and a series of analysis, including differential expression gene screening, function annotation, pathway cluster-
ing, pathway-net and signal-net analysis were conducted to find the key genes and signaling pathways related to Sparstolonin B. Results:
Compared with control group, 5224 genes were found in Sparstolonin B group, including 2628 up-regulated genes and 2596 down-regu-
lated genes, respectively. Gene function annotation and signaling pathway enrichment analysis manifested that the differently expression
genes were primarily involved in cell cycle regulation process. Network analysis indicated that the MAPK signal pathway, cell cycle sig-
nal pathway and PLCG2, PRKACA and ADCY4 were the key pathways and genes. Conclusions: Our findings revealed that Sparstolonin
B played a key role in regulating the function of HCAEC by affecting the expression of many genes, like PLCG2, PRKACA and ADCY4,
which were involved in MAPK and cell cycle signaling pathways. These key genes and pathways were identified as potential therapeutic
targets of Sparstolonin B on cardiovascular disease.
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Fig. 1 The differentially expressed genes between the HCAEC stimulated with SsnB and control group. A. Hierarchical clustering for the differentially

expressed genes; B. Volcano plot of the microarray data
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Fig. 4 Pathway-net analysis of the significant pathways associated with SsnB
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Table 1 The top 10 key pathways according to the degree size

Pathway Name Outdegree Indegree Degree
MAPK signaling pathway 4 31 35
Pathways in cancer 27 0 27
Apoptosis 3 21 24
Cell cycle 3 20 23
p53 signaling pathway 2 15 17
Pyruvate metabolism 7 8 15
Glycolysis / uconeogenesis 3 11 14
Adherens junction 6 8 14
ErbB signaling pathway 7 6 13
Whnt signaling pathway 7 6 13

Note: Outdegree indicates the down-stream pathway numbers; Indegree indicates the up-stream pathway numbers; Degree indicates the sum of outdegree

and indegree.
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Fig.5 Signal-net analysis of differentially expressed genes related to SsnB
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Table 2 The top 10 key genes according to the betweenness

Gene Symbol Gene Description Betweenness

PLCG2 phospholipase C, gamma 2 (phosphatidylinositol-specific) 45112.04
PRKACA protein kinase, cAMP-dependent, catalytic, alpha 31788.18
ADCY4 adenylate cyclase 4 30369.87
IGFIR insulin-like growth factor 1 receptor 22701.78
DGKH diacylglycerol kinase, eta 20167.41
EGFR epidermal growth factor receptor 19057.24
GSTM4 glutathione S-transferase mu 4 15891.50
ALOXS arachidonate 5-lipoxygenase 15506.52
CBLB Cbl proto-oncogene, E3 ubiquitin protein ligase B 15385.38
GPX3 glutathione peroxidase 3 (plasma) 15105.99

Note: Betweenness indicates the mediation center of signaling, the larger the value, the stronger the ability of the gene in signal transmission process.
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