[image: ]


Using WGCNA and multiple machine learning algorithms (such as Elastic Net, Lasso regression, Ridge regression, and Random Forest), data from the GEO database on ischemic stroke (IS) was analyzed to identify feature genes. Combining single-cell transcriptome sequencing data and immune infiltration analysis, Hub genes were determined. Through drug molecular docking prediction, potential markers for IS diagnosis and treatment were provided.



WGCNA
WGCNA (https://cran.r-project.org/web/packages/WGCNA/index.html)
Co-expression Genes Set Enrichment Analysis
ClusterProfiler (https://bioconductor.org/packages/release/bioc/html/clusterProfiler.html)
Selection of Machine Learning Algorithms and Identification of Feature Genes
glmnet (https://cran.r-project.org/web/packages/glmnet/index.html), randomForest (https://cran.r-project.org/web/packages/randomForest/index.html)
Single-cell Sequencing Data Analysis
Seurat (https://cran.r-project.org/web/packages/Seurat/index.html), Harmony (https://github.com/immunogenomics/harmony), SingleR (https://bioconductor.org/packages/release/bioc/html/SingleR.html)
DEGs Enrichment Analysis and Hub Genes
Seurat (https://cran.r-project.org/web/packages/Seurat/index.html), DAVID (https://david.ncifcrf.gov/)
Immune Infiltration and Immune Correlation Analysis of Hub Genes
CIBERSORT (https://cibersort.stanford.edu/), MCP-counter (https://bioconductor.org/packages/release/bioc/html/MCPcounter.html), corrplot (https://cran.r-project.org/web/packages/corrplot/index.html)
Hub Gene Single-Cell Transcriptome Expression Analysis
SingleR (https://bioconductor.org/packages/release/bioc/html/SingleR.html), Seurat (https://cran.r-project.org/web/packages/Seurat/index.html)
Immune Cell Development Trajectories and Pseudo-time Analysis
Monocle 3 (https://cole-trapnell-lab.github.io/monocle3), UMAP (integrated in Monocle 3)
Prediction of Potential Drugs and Molecular Docking
CMap (https://portals.broadinstitute.org/cmap/), PDB (https://www.rcsb.org/), PubChem (https://pubchem.ncbi.nlm.nih.gov/), PyMOL (https://pymol.org/2/), AutoDock (http://autodock.scripps.edu/)
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