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Fig. S1 Transcriptomic enrichment analysis reveals dysregulation of ubiquitination-related pathways. (A) GO enrichment analysis based on DEGs between NESCs and EESCs indicates significant alterations in biological processes. (B-D) GSEA conducted reveals enrichment of gene sets involved in ubiquitination-related pathways, NES: normalized enrichment score.
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Fig. S2 UBE2S forms a protein complex with GLUT1. (A-B) Co-IP analysis of whole-cell lysates from HEK293T cells transfected with the indicated plasmids. (C) Diagram of UBE2S truncated mutants. (D) Co-IP and Western blot analyses of whole-cell lysates from HEK293T cells transfected with the indicated plasmids.
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Fig. S3 Expression levels of UBE2S and GLUT1 in EM. (A) IHC demonstrating the expression of UBE2S and GLUT1 in ectopic (EM), eutopic (Eu), and normal (NM) endometrial tissues. Quantification of staining intensity was performed using ImageJ software. (B) Western blot analysis of GLUT1 expression in NM, Eu, and EC tissue. (C) Western blot analysis of GLUT1 expression in NESCs, EuSCs, and EESCs.
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Fig. S4 Efficiency of GLUT1 knockdown in EESCs.
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Fig. S5 UBE2S modulates glycolysis under glucose-deprived conditions. (A-B) Lactate levels in EESCs transfected with the indicated plasmids and cultured in glucose-free medium supplemented with 0, 5, or 25 mM glucose. ns: not significant, * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001.
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Fig. S6 Exogenous lactate rescues M2 macrophage polarization in UBE2S- or GLUT1-knockdown co-cultures. (A) Representative Western blot images of CD206, Arg1, and CD163 expression in macrophages co-cultured with UBE2S-shRNA cells with or without sodium lactate supplementation (10 mM). (B) Similar analysis performed in GLUT1-shRNA co-cultures. β-Tubulin was used as a loading control. Quantification of band intensities is indicated on the right. * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001.
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Fig. S7 UBE2S overexpression enhances glycolysis and promotes TGF-β1 expression in M2 macrophages. (A) qRT-PCR analysis of TGF-β1 protein expression in macrophages co-cultured with EESCs transfected with different plasmids. (B) TGF-β1 protein expression levels in macrophages treated with conditioned media from EESCs overexpressing UBE2S and treated with CPM or 2-DG for 24 h. * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001.
[image: ]
Fig. S8 Validation of CPM specificity for UBE2S. (A) Molecular docking analysis of CPM with UBE2S. (B) Relative lactate production in UBE2S WT and UBE2S–/– EESCs treated with or without CPM (100 µM, 24 h). (C) Western blot analysis of FMT markers in EESCs after 48 h of CM treatment. ns: not significant; * p < 0.05; ** p < 0.01.
[image: ]
Fig. S9 UBE2S regulates GLUT1-associated macrophage polarization and fibrosis in vivo. (A) Immunofluorescence staining of lesion tissues from UBE2S WT and UBE2S–/– mice using GLUT1 (green), CD163 (red), and DAPI (blue). Right panel: Quantification of CD163⁺ and GLUT1+ fluorescence intensity. (B) Immunofluorescence staining of lesion tissues from UBE2S WT and UBE2S–/– mice using GLUT1 (green), α-SMA (red), and DAPI (blue). Right panel: Quantification of α-SMA⁺ and GLUT1+ fluorescence intensity. ** p < 0.01. Scale bars: 50 μm.
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