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[ Abstract]  Objective To analyze the related pathways and key genes in elderly spontaneous intracerebral hemorrhage
based on bioinformatics technology. Methods From September to October 2021, the GSE24265 dataset was downloaded from

gene expression omnibus (GEO) , and 4 samples from the surrounding area of the hematoma were selected as the experimental
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group, and the corresponding 4 contralateral gray matter samples were used as the control group. R software and related
installation packages were used for data preprocessing, differential gene screening and GO function, KEGG pathway enrichment
analysis and gene set enrichment analysis (GSEA) . The STRING database was used to construct a protein—protein interaction
networks (PPI) for differential genes, MCOD and cytoHubba plug—ins were used to screen key genes, and the Venn diagram online
tool was used to determine the key genes of senile spontaneous intracerebral hemorrhage. Results The box plot analysis results
show that the median of each sample was basically on the same horizontal line, indicating that the degree of normalization between
samples was good; the principal components analysis (PCA) scatter plot and uniform manifold approximation and projection (UMAP)
plot analysis results show that, the samples of each group were basically separated, suggesting that there may be more meaningful
results in subsequent differential analysis. There were a total of 415 differential genes in the comparison of the two groups of
sample data, of which 53 were highly expressed and 362 were low expressed. A total of 226 GO items with significant differences
were obtained by GO functional enrichment analysis, including 145 biological process (BP) items, 44 cell composition (CC) items,
37 molecular function (MF) items. BP mediated by differential genes was mainly enriched in the regulation of chemical synaptic
transmission, the regulation of synaptic signal transduction, the regulation of neuronal projection development, etc. CC was mainly
enriched in synaptic membrane, postsynaptic density protein, glutamatergic synapse, etc. MF was mainly enriched in cation
channel activity regulation, gated channel activity regulation, calcium ion transmembrane transporter activity regulation, etc. The
results of KEGG pathway enrichment analysis showed that the differential genes were mainly enriched in 17 pathways including
axon guidance signaling pathway, oxytocin signaling pathway and hypertrophic cardiomyopathy. The GSEA results showed that
there were a total of 734 gene sets, of which 364 were significantly enriched, including the human complement system, nonsense—
mediated decay, and influenza infection. Finally, the key genes of elderly spontaneous intracerebral hemorrhage were screened out
as RPS6, RPLS, FAU, RPL35, RPS5, RPS19, and RPLP1. Conclusion The signaling pathways related to the pathogenesis of
elderly spontaneous intracerebral hemorrhage include axon guidance signaling pathway, oxytocin signaling pathway, hypertrophic
cardiomyopathy, etc. And its key genes are RPS6, RPL8, FAU, RPL35, RPS5, RPS19, and RPLP1.
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Figure 1 Boxplots of two sets of sample data

Figure 2 PCA scatter plot of two sets of sample data

Figure 3 UMAP plot of two sets of sample data
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Figure 4 Volcano map of differential genes
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Figure 5 Heatmap of differential genes
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Figure 7 Visualization of significantly enriched gene sets
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