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Supplementary Figure 1. Batch-correction diagnostics and single-cell integration quality assessment.
A. PCA plots showing the distribution of TCGA and GTEx bulk RNA-seq samples before and after ComBat batch correction. TCGA samples are shown as red squares, and GTEx samples are shown as cyan circles.
B. t-SNE visualization of the integrated scRNA-seq dataset, showing cells from four public datasets.
C. t-SNE visualization stratified by tissue type and clinical stage.
D. t-SNE visualization of annotated major cell lineages.
E. Density maps of representative canonical markers, including EPCAM, CD3D, LYZ, MZB1, MS4A1, COL1A2, VWF, and CPA3, supporting the major cell-type annotations.
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Supplementary Figure 2. Independent scRNA-seq validation of epithelial transcriptional states and multivariable Cox regression analysis of Epi_4 signature in CRC cohorts.
A. UMAP visualization of 87039 cells from an independent CRC scRNA-seq validation dataset, colored by dataset source.
B. UMAP visualization showing major cell-type annotations in the independent validation dataset.
C. Heatmap showing the expression of canonical marker genes used to annotate major cell types in the independent validation dataset.
D. t-SNE visualization of tumor epithelial cells reclustered into 10 clusters, labeled C1–C10.
E. Heatmap showing the signature scores of the original Epi_1–Epi_11 epithelial subsets across the independent C1–C10 epithelial clusters. Signature scores were calculated using the top marker genes from each original epithelial subset.
F. Forest plots showing hazard ratios (HRs), 95% confidence intervals (CIs), and P values for Epi_4 signature, age, stage, and gender in multivariable Cox regression models for OS and RFS in the Bc_1 and Bc_2 cohorts. Models were adjusted for age, stage, and gender. The vertical dashed line indicates HR = 1, and HR > 1 indicates increased risk.
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Supplementary Figure 3. Validation of FOSL1 binding to the GPRC5A promoter and a positive-control target in LoVo cells.
[bookmark: _GoBack]ChIP-qPCR analysis showing FOSL1 enrichment at predicted binding sites within the GPRC5A promoter and at a positive-control target locus in LoVo cells. IgG was used as the negative control. Results are presented as percentage of input. Data are shown as mean ± SD. ***P < 0.001; ns, not significant.
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Supplementary Figure 4. Individual-channel multiplex immunofluorescence images of GPRC5A and POSTN in CRC tissue.
Representative DAPI, GPRC5A, and POSTN single-channel images are shown to support the co-localization assessment presented in Figure 7F. Scale bars, 50 μm.
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Supplementary Figure 5. Multivariable Cox regression analysis of the POSTN⁺Fib_high–GPRC5A⁺Epi_high group in CRC cohorts.
Forest plots showing hazard ratios (HRs), 95% confidence intervals (CIs), and P values for the POSTN⁺Fib_high–GPRC5A⁺Epi_high group and clinical covariates in multivariable Cox regression models for OS and RFS in the Bc_1 and Bc_2 cohorts. Models were adjusted for age, stage, and gender. The POSTN⁺Fib_low–GPRC5A⁺Epi_low group was used as the reference group. The vertical dashed line indicates HR = 1. HR > 1 indicates increased risk.
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