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Supplementary Figure 1. Systemic T-cell depletion and follicular T-cell enrichment across multiple lymphoid and non-lymphoid organs. (A) Multi-organ absolute cell counts: Absolute counts of CD45.2+ lymphocytes, CD3+ T cells, CD4+ T cells, and CD8+ T cells in peripheral blood (IVS+), bone marrow (IVS-), thymus (IVS-), spleen (IVS-), mesenteric LNs (IVS-), inguinal LNs (IVS-), mandibular LNs (IVS-), lumbar LNs (IVS-), Peyer’s patches (IVS-), and lungs (IVS-) across PBS (n = 6), Iso-IT (n = 3-4), 15 g CD3-IT (n = 6), and 25 g CD3-IT (n = 5) cohorts. Exact Welch's t-test p-values are shown above bars. (B) Enrichment of TFH and TFR: Hierarchical gating for CD4+Foxp3-CXCR5+PD-1hi (TFH) and CD4+Foxp3+CXCR5+PD-1hi (TFR) in PBS vs. CD3-IT. Fractions of TFH and TFR cells (% of CD4+ T cells) are shown for PBS (n = 6 - 8) and CD3-IT (n = 10 - 14 for 15 ug) across 8 anatomical sites. In these experiments, mice were immunized by OVA/CFA and an OVA/IFA boost one week later. (*p < 0.05; unadjusted p-values using two-sided Welch’s t-tests; Bars show mean ± SEM).
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Supplementary Figure 2. In vivo T-cell depletion correlation and homeostatic proliferation. (A) Sub-lethal dose comparison of CD3epsilon MFI vs. in vivo depletion: Fold-reduction of indicated T-cell subsets plotted against basal CD3epsilon MFI in mice treated with 15 g CD3-IT (n = 6 mice) across peripheral blood, spleen, mesenteric LNs, mandibular LNs, and Peyer’s patches. (B) Subset-specific homeostatic proliferation: Summary bar graphs showing percentage of BrdU+ cells among CXCR5-PD-1neg/dim, CXCR5-PD-1hi, CXCR5+PD-1neg/dim, and GC-TFH (CXCR5+PD-1hi) populations across all 8 organs in PBS- (n = 4), 15 g - (n = 4), and 25 g-treated animals (n = 4) (* p < 0.05).
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Supplementary Figure 3. Complete cell counts, subset distributions, and depletion slopes in CD40L combination studies. (A) Proportions of surviving CD3+ T cells (% in CD45), CD4+ T cells (% in CD45), and CXCR5+PD-1hi TFH cells (% in CD4) in peripheral blood (IVS+).  (B) Absolute leukocyte and T-cell subset counts: Absolute counts of CD45.2+ lymphocytes, CD3+, CD4+, and CD8+ T cells in peripheral blood (IVS+), spleen (IVS-), and mesenteric LNs (IVS-) across PBS (n = 6), CD40L-mAb alone (n = 6), 15 g CD3-IT (n = 5-6), 25 g CD3-IT (n = 4), and combination cohorts (n = 5-6). (C) Detailed sub-phenotype distribution: Frequencies of CXCR5-PD-1-, CXCR5-PD-1+, CXCR5+PD-1-, and GC-TFH (CXCR5+PD-1hi) within surviving CD4+ T cells (n = 4 - 6 mice per group). 
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Supplementary Figure 4. Organ weights, antigenic modulation, and subset dynamics in CD4-iDTR mice. (A) Relative organ weights: Organ weight expressed as % of body weight for spleen, mesenteric LNs, bone marrow, thymus, lung, inguinal LNs, mandibular LNs, mediastinal LNs, lumbar LNs, and Peyer’s patches across PBS (n = 7 - 8), CD3-IT (n = 6 - 7), DT (n = 10 - 11), and S-CD3-mAb (n = 4) treated CD4-iDTR mice (*p < 0.05, ** p < 0.01, *** p < 0.001, ns = not significant). (B–D) Tissue T-cell subset frequencies: Proportions of total CD3+ T cells (B), CD4+ T cells without CD3 gating (C), and CD8+ T cells without CD3 gating (D) across all harvest sites (n = 4 - 11 mice per treatment group). (E) Tissue TFH frequencies: Proportion of CXCR5+PD-1hi TFH cells (% in CD4) in Peyer’s patches (n = 4 - 7), bone marrow (n = 4 - 8), and lung (n = 4 - 8). (F) Flow cytometric profiling of CD3epsilon modulation vs. cell depletion: Histograms showing cell-surface CD3epsilon expression on CD4+ and CD8+ T cells across peripheral blood (IVS+), spleen (IVS-), lung (IVS-), and mesenteric LNs (IVS-) in PBS (n = 7), S-CD3-mAb (n = 4), DT (n = 11), and CD3-IT (n = 7) groups, highlighting complete antigenic modulation by mAb versus physical depletion by toxins. (G) In vivo proliferation profiles: Percentage of BrdU+ cells among follicular and non-follicular T-cell subsets across all 8 tissues in CD4-iDTR mice following challenge with DT (n = 4), CD3-IT (n = 4), or S-CD3-mAb (n = 4).
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Supplementary Figure 1. CXCR5+ PD-1+ Tfr and Tfh enrichment after otherwise
ef{ective depletion of CD3+ cells
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Supplementary Figure 2. in-vivo cell proliferation
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Supplementary Figure 3.
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‘Supplementary Figure 4. The effect of each protein reagent on organs.

(A) Impact on organ weight
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‘Supplementary Figure 4. The effect of each protein reagent on organs.
(F) Antibody CD3e modulation vs. CD3e+ T-cell killing with toxins
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(G) The proliferation of CXCR5+ T cells following DT or S-CD3e-IT treatment.
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