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Abstract: [ Objective] To screen out key genes and important signal pathways of ischemic stroke to predict potential
drugs that might be useful for stroke. [ Methods] We obtained GSE98319 Microarray data from GEO database which
contained sequencing results from control (Sham group) and experimental (middle cerebral artery occlusion, MCAO)
mice. Limma package of R language was used to analyze Microarray data. Differentially expressed genes were selected with
P <0.05 and llog,FCI>0.6 as the criteria. Protein—Protein Interaction Network (PPIN) of differentially expressed genes was
constructed by STRING online website and visualized by Cytoscape software. Quantitative real-time polymerase chain
reaction (qRT-PCR ) was performed to testify hub genes expression level. Gene Set enrichment analysis (GSEA) algorithm
was used in functional enrichment analysis of Kyoto Encyclopedia of Genes and Genomics (KEGG) and Gene Ontology
(GO) with FDR <0.05 as the enrichment standard. Finally, potential agents for stroke were predicted by Connectivity
Map. [Results] A total of 521 differentially expressed genes were identified, 421 up-regulated and 100 down-regulated.
Two hub genes: Drd4(P=0.000 019)and Hear2(P=0.000 094 ) expression level upregulated in stroke mice cortex validated

by qRT- PCR. Finally, four small molecule compounds: Esmolol, Methimazole, Cephaeline and Narciclasine were
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predicted to have potential therapeutic effects on ischemic stroke. [ Conclusions] Drd4 and Hear2 may be closely related to

the occurrence and development of ischemic stroke. Four potential therapeutic drugs are predicted, providing reference for

the subsequent research on drug therapy.
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Table 1 Primers used for qRT-PCR

Gene Forward Primer Sequence Reverse Primer Sequence
Hcear2 5'- CTGGAGGTTCGGAGGCATC -3’ 5'= TCGCCATTTTTGGTCATCATGT -3’
Drd4 5'= GCCTGGAGAACCGAGACTATG -3’ 5'= CGGCTGTGAAGTTTGGTGTG -3’

Actin 5'= GGCTGTATTCCCCTCCATCG -3’

5'= CCAGTTGGTAACAATGCCATGT -3’
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A: Boxplot of GSE98319 gene chip. B:MSD analysis plot of GSE98319 gene chip. C: Volcano map of GSE98319 gene chip. Red and blue spots rep-

resent differentially expressed genes, red dots represent up—regulated genes and blue ones represent down—regulated genes. D: Hierarchical clustering

showed IncRNA and mRNA expression profile between the MCAO groups and Sham group. The color from blue to red indicates that the level of tran-

scription is from low to high. (n=3/group)
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Table 2 Results of analysis of microarray data for differential expression of hub genes
Gene Symbol n Log,FoldChange S t P Value Regulation
Drd4 3 1.97 0.67 3.32 0.020 46 Up
Hcar2 3 2.66 0.42 7.63 0.000 57 Up
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Pink circles represent up—regulated DEGs and green ones represent down-regulated DEGs
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Fig.2 PPIN of DEGs

A: Sub-network consisted of top 10 genes in Degree Score calculated by Cytohubba. B=D: the first to third sub—networks rank in MCODE score re-
spectively.
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Fig.3 Sub-networks of PPIN
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A:KEGG pathway enrichment results. B: GO biological process enrichment results. C: GO cell component enrichment results. D: GO molecular
function enrichment results.
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Fig.5 Functional enrichment analysis results by GSEA algorithm
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Fig. 6 Functional enrichment analysis results by GSEA algorithm
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Table 3 Prediction Results from CMap
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Score Name Description

-89.71 esmolol Adrenergic receptor antagonist

-85.73 methimazole Antithyroid

-84.38 cephaeline Protein synthesis inhibitor

-81.92 narciclasine Coflilin signaling pathway , LIM kinase activator and Rho associated kinase activator

CMap: Connectivity Map
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