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Fig. S1: Irf4 and Bcl6 transcript levels in cytokine-stimulated B cells under O-GlcNAc–modulating conditions
Real-time RT-qPCR analysis of Irf4 and Bcl6 mRNA expression levels in naive B (CD43-CD11b-) cells. The cells were stimulated for 72 hours with CD40L, IL-4, and IL-21 in the presence or absence of O-GlcNAcylation inhibitors, including Thiamet G (OGA inhibitor) or OSMI-1 (OGT inhibitor). The results were normalized to Gapdh. Data are presented as mean ± S.D. from three independent experiments. Statistical significance was determined by a two-tailed Student’s t-test (ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001).
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Fig. S2: Inhibition of O-GlcNAcylation by OGT inhibitor impairs the binding affinity of OCT-1 to the IgH gene promoter.
A Representative western blot showing O-GlcNAc levels in CH12F3-2A cells treated with or without OSMI-1(OGT inhibitor). B ChIP-qPCR assay using α-OCT-1 antibody, showing changes in OCT-1 binding to the IgH gene promoter in CH12F3-2A cells. Quantitative data for the enrichment of OCT-1 at the IgH gene promoter are presented as the relative input ratio following normalization against the Actg1 promoter region. Data are presented as mean ± S.D. from three independent experiments. Statistical significance was determined by a two-tailed Student’s t-test (ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001).
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Fig. S3: Proteasome inhibition prevents O-GlcNAc–dependent loss of OCT-1 and OCA-B in CH12F3-2A cells
Representative immunoblot showing O-GlcNAc, ubiquitin, OCT-1, and OCA-B protein levels in CH12F3-2A cells treated with or without the OGT inhibitor OSMI-1, in the presence or absence of the proteasome inhibitor MG132. Accumulation of ubiquitinated proteins was assessed to verify effective proteasome inhibition by MG132. These data support the involvement of proteasome-dependent degradation in the reduction of OCT-1 and OCA-B under O-GlcNAc–inhibited conditions.
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Fig. S4: O-GlcNAcylation maintains OCT-1 and OCA-B protein levels in activated primary B cells
A Representative immunoblot showing OCT-1 and OCA-B protein expression levels in naive splenic B cells (CD43⁻CD11b⁻) stimulated with LPS for 72 h in the presence or absence of O-GlcNAcylation-modulating compounds, including Thiamet G (OGA inhibitor) or OSMI-1 (OGT inhibitor). Quantification of relative band intensities is shown below. B Representative immunoblot showing OCT-1 and OCA-B protein expression levels in naïve splenic B cells stimulated with LPS and TGF-β for 72 h under the same treatment conditions as in (A). Quantification of relative band intensities is shown below. β-actin was used as a loading control for normalization. Data are presented as mean ± S.D. from three independent experiments. Statistical significance was determined by a two-tailed Student’s t-test (ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001).
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Fig. S5: OCA-B S130A mutation reduces protein abundance without affecting transcript levels in HEK293T cells
A Representative immunoblot showing overexpressed FLAG-tagged OCA-B wild-type (WT) or S130A mutant proteins in HEK293T cells. Quantification of relative band intensities is shown on the right. B Real-time RT–qPCR analysis of FLAG-tagged OCA-B–specific mRNA expression levels in HEK293T cells transfected with WT or S130A constructs. Transcript levels were normalized to Gapdh. All data are presented as mean ± S.D. from three independent experiments. Statistical significance was determined by a two-tailed Student’s t-test (ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001).
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Fig. S6: Shared transcriptional programs downregulated by O-GlcNAc inhibition and OCA-B depletion
A-C Heatmaps showing representative genes across selected biological programs that are commonly regulated in both OSMI-1–treated and siOCA-B–transfected B cells. Relative gene expression levels are displayed as log2 fold changes (log2 FC) compared with the corresponding control conditions (DMSO or siNC). The color scale indicates relative upregulation (red) or downregulation (blue).
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Fig. S7: Flow cytometric gating strategies and representative plots for splenic immune cell subsets
A Gating strategy used to identify major splenic immune cell populations. Total splenocytes were sequentially gated for singlets (FSC-H vs. FSC-A), CD45⁺ leukocytes, and subsequently subdivided into T cells (CD45⁺CD3ε⁺), myeloid-enriched cells (CD45⁺CD11b⁺), and B-cell subsets based on the indicated surface markers. B, C Flow cytometric quantification of major splenic immune populations. Shown are the percentages of CD45⁺CD3ε⁺ T cells (B) and CD45⁺CD11b⁺ myeloid-enriched cells (C) within total splenocytes. Data are presented as mean ± S.D. Statistical significance was determined by a two-tailed Student’s t-test (ns: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001). D Representative flow cytometric plots identifying germinal center (GC) B cells. Splenocytes were stained for B220, GL7, and CD95 (Fas), and GC B cells were defined as B220⁺GL7⁺CD95⁺. Individual plots from four representative mice per group (#1–#4) are shown. These data correspond to the quantification presented in Fig. 7J. E Representative flow cytometric plots identifying plasma cells. Splenocytes were stained for B220 and CD138, and plasma cells were defined as B220lowCD138⁺. Individual plots from four representative mice per group (#1–#4) are shown. These data correspond to the quantification presented in Fig. 7K.
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