Supplementary Figure Legend

Supplementary Figure 1. SATB2 ChIP-seq binding at the SELENBP1 promoter.
IGV genome browser view of SATB2 ChIP-seq signal (GSE167287) at the SELENBP1 locus in wild-type and Satb2-knockout colonic epithelium. 

Supplementary Figure 2. Baseline colonic morphology in intestinal epithelial-specific Selenbp1 knockout mice before irradiation.
(A) Gross morphology of the colon from Selenbp1f/f;VilcreER mice and control Selenbp1f/f mice before irradiation (0 dpi). All mice were male, 6-8 weeks of age. (B) Quantification of colon weight-to-length ratios in Selenbp1f/f;VilcreER and control Selenbp1f/f mice at 0 dpi. Data are shown as mean ± SEM. (n = 3 per group; Mann–Whitney test, *P < 0.05).

Supplementary Figure 3. Analysis of Wnt target gene expression in colonic epithelial cells following Selenbp1 deletion.
(A-B) RT-qPCR analysis of Wnt target gene expression (Sox9, Cyclin D1, Hopx, Lrig1, Axin2, Lgr5, Ascl2, and mTert) in the colonic mucosa of Selenbp1f/f;VilcreER and control mice at baseline (A) and 5 days post-irradiation (5 dpi) (B). Data are shown as mean ± SEM. (t test, *P < 0.05). (C) RT-qPCR analysis of the same Wnt target genes in irradiated colonic organoids derived from Selenbp1f/f;VilcreER and control mice at 10 days post-irradiation. Data are shown as mean ± SEM. (Mann–Whitney test, *P < 0.05).

[bookmark: _GoBack]Supplementary Figure 4. SELENBP1-depleted epithelial cells promote M1 polarization of THP-1-derived macrophages. 
(A–B) Co-culture of SELENBP1-depleted SW480 or DLD-1 cells with THP-1-derived macrophages in a Transwell system, followed by RT-qPCR analysis of M1 markers (CD64, CD86) and M2 markers (CD163, CD206) (A) and Western blot analysis of CD64, CD86, CD163, and CD206 (B). RNA and protein were extracted exclusively from the macrophage fraction in the lower chamber. Data represent three independent biological replicates with three technical replicates each, shown as mean ± SEM. For Western blot, representative images from three independent experiments are shown. Molecular weight markers are indicated. (Mann–Whitney test, *P < 0.05).

Supplementary Figure 5. Histological changes of colonic mucosa after methionine dietary intervention.
(A-B) Representative H&E images of colonic tissue from MS and MR mice before irradiation, with quantification of mucosal thickness. Data are shown as mean ± SEM. (t test; n = 8; *P < 0.05). (C) Representative H&E images of colonic tissue from MS and MR mice at 3 dpi following irradiation (damage phase). Representative images from n = 3 mice per time point are shown. (D) Representative H&E images at 5 dpi (repair phase), showing goblet cell morphology and mucosal regeneration in MS and MR mice. Representative images from n = 3 mice per time point are shown. (scale bar: 50 μm).

Supplementary Figure 6. RNA-seq analysis of colonic tissue after methionine dietary intervention.
(A) Principal component analysis (PCA) of colonic epithelial RNA-seq data from MS and MR mice (n = 5 per group). (B) Volcano plot showing differentially expressed genes between MS and MR groups. Blue: downregulated; red: upregulated; gray: no significant change. (C) GO enrichment analysis of differentially expressed genes, highlighting significant enrichment in inflammatory response pathways (red boxes).

Supplementary Figure 7. High methionine promotes pro-inflammatory responses in colonic epithelial cells.
(A-B) RT-qPCR analysis of Selenbp1 (A) and TNF-α (B) mRNA in SW480 and DLD-1 cells cultured in complete medium (Ctrl) or supplemented with methionine (MS). Data are shown as mean ± SEM from three independent experiments. (t test, *P < 0.05). (C) SW480 and DLD-1 cells cultured with MS medium and co-cultured with THP-1-derived M0 macrophages. RT-qPCR analysis of macrophage M1 markers (CD86, CD64) and M2 markers (CD206, CD163). Data are shown as mean ± SEM from three independent experiments. 

Supplementary Figure 8. Temporal expression patterns of SUMO1 and SUMO2/3 during radiation-induced intestinal injury and repair.
Immunohistochemistry showing dynamic changes of SUMO1 and SUMO2/3 across homeostasis, injury (3 dpi), and repair (5 dpi). Representative images from n = 3 mice per time point are shown.

Supplementary Figure 9. Immunohistochemical analysis of SATB2 expression in the colonic mucosa of mice subjected to methionine-supplemented or methionine-restricted diets in the irradiation-induced intestinal injury model. 
Representative images from n = 3 mice per group are shown. 

Supplementary Figure 10. SELENBP1 expression is decreased in clinical radiation-induced colonic injury.
Immunohistochemistry of SELENBP1 in normal colonic mucosa and radiation-induced colitis samples, and immunofluorescence analysis of SELENBP1 and MUC2 co-expression in radiation-injured mucosa. Representative images are shown. 

Supplementary Figure 11. Scatter plots showing the correlation between immunofluorescence staining intensity and the Nancy Histology Index in colonic biopsies from 26 ulcerative colitis patients. 
(A) SELENBP1/SATB2 co-staining intensity vs. NHI (r-squared = 0.869, P < 0.05). (B) SATB2/SUMO2/3 co-staining intensity vs. NHI (r-squared = 0.786, P < 0.05). Each dot represents one patient sample. Pearson correlation analysis.

