Banksy SpatialClustering Analysis
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[bookmark: OLE_LINK1]To jointly analyze gene expression and spatial context, we employed the Banksy R packages (version 0.99.13)[1], which constructs a multidimensional feature space by augmenting each cell’s intrinsic expression profile with spatially aggregated information from its local microenvironment. Banksy analysis across multiple samples within Seurat’s spatial framework was performed for joint dimensional reduction and clustering under k_geom=50. For cell clustering, we employed both the algo graph-based community detection algorithms. To achieve optimal integration of transcriptional profiles and spatial organization, a balance parameter λ(lambda) (λ ∈ [0,1]) was introduced to weight the relative contributions of gene expression (1-λ) and spatial proximity (λ) in the clustering process. Systematic evaluation determined that setting λ(lambda) > 0.5 (favoring spatial influence) yielded the most biologically meaningful clusters in the spatial transcriptomics data. The 分辨率parameter was adaptively tuned to obtain appropriate cluster numbers while maintaining spatial coherence, with values typically ranging between 0.4-1.2 depending on tissue complexity.


[1] Singhal, V., Chou, N., Lee, J. et al. BANKSY unifies cell typing and tissue domain segmentation for scalable spatial omics data analysis. Nat Genet 56, 431–441 (2024). https://doi.org/10.1038/s41588-024-01664-3
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