Supplementary Fig 1. Additional Correlation Analyses of Ferroptosis-Related Genes in AKI. 
(a) Correlation heatmap showing pairwise relationships among 17 ferroptosis-related DEGs in both control and IR-AKI samples. 
(b) Correlation heatmap of the same 17 DEGs in IR-AKI samples alone. 
(c) Correlation heatmap of ferroptosis-related genes in control and AKI groups.

Supplementary Fig 2. Validation and Clustering Analyses of the Ferroptosis-Based Diagnostic Model.
(a) Calibration curve assessing the model’s sensitivity in predicting AKI risk based on 1,000 bootstrap resampling.
(b) Calibration curve evaluating the model’s specificity, indicating consistent agreement between predicted and observed outcomes. 
(c) Heatmap showing expression profiles of ferroptosis-related genes across the three patient clusters. Predicted AKI probability from the diagnostic model is also displayed. 
(d) Boxplots showing the expression levels of 17 differentially expressed genes among the three patient clusters.

Supplementary Fig 3. Construction and Module Detection Using WGCNA to Identify IR-AKI-Associated Gene Networks.
(a) Sample clustering to detect outliers before filtering. Hierarchical clustering dendrogram showing the sample relationships before filtering. The plot visualizes the clustering of samples based on gene expression data, allowing the detection of outlier samples for removal.
(b) Sample clustering to detect outliers after filtering. Hierarchical clustering dendrogram showing the sample relationships after filtering out low-quality samples and genes. This plot reflects the revised sample clustering, where outliers have been removed to ensure robust analysis.
(c) Soft threshold (power) analysis for WGCNA. The figure displays two scatter plots: (left) the relationship between the soft threshold (power) values and the scale-free topology model fit (signed R²), with a red horizontal line at 0.8 indicating the threshold for choosing the optimal power value; (right) the relationship between the soft threshold (power) values and the mean connectivity of the network, which helps evaluate network connectivity as a function of the power value. Both plots provide insights into selecting the appropriate power for network construction. 

Supplementary Fig 4. Supplementary Analysis of Single-cell RNA-seq Data.
(a) Quality control metrics of single-cell RNA-seq data. Violin plots showing the distribution of quality control metrics: gene counts (nFeature_RNA), UMI counts (nCount_RNA), and the percentages of mitochondrial (percent.mt) and hemoglobin (percent.HB) transcripts. These metrics were used to exclude low-quality cells from downstream analysis.
(b) Identification of highly variable genes. Scatter plot showing gene variability across cells. The top 2,000 highly variable genes were identified for downstream dimensionality reduction and clustering. The top 10 most variable genes are labeled in the plot.
(c) Principal component analysis (PCA) of highly variable genes. (left): PCA plot showing sample clustering by dataset. (right): Elbow plot showing variance explained by each principal component, used to determine the number of components for downstream analysis.
(d) tSNE and UMAP plots showing clustering of single cells based on the top principal components.
(e) UMAP plot showing cell clustering across different tissue types.
(f) tSNE and UMAP plots showing annotated cell types.
(g) UMAP plots showing expression patterns of selected genes (Slc39a14, Tfrc, Hmox1, Txnrd1, Gclm) across different tissue types.

Supplementary Fig 5. Supplementary Analysis of Spatial Transcriptomics.
(a) UMAP plot displaying transcriptional clusters. 
(b) Spatial mapping of clusters over tissue sections, preserving spatial context.
(c) Dot plot showing the expression levels of selected genes across clusters.
(d)Cell-cell interaction heatmap showing the strength of communication between different cell types. 
(e) Network diagram illustrating the interactions between cell types. 

