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Figure S1. Workflow for experimental design and analysis.
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Relationship between RAB32 and GPRCSA in COPD.
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Figure S2. Mfuzz expression pattern clustering results.
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Figure S3. (A) Bar plot showing the number of alveolar epithelial cells included in the analysis for each
sample. (B) Number of cells in non-COPD and COPD groups. (C) PCA displaying potential differentiation

trajectories of alveolar epithelial cells. (D) Heatmap presenting pseudotime results of alveolar epithelial

cells.
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Figure S4. (A) UMAP plot of AT1s and AT2s from single-cell analysis. (B) Bubble plot displaying marker

genes for AT1s and AT2s.



