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Supplementary Figure 1. (A) Representative gating for IL-2/pSTAT5. Live, lymphocyte, 

CD4+CD25dimCD45RO+ gated cells analyzed for pSTAT5. (B) Representative gating for Teff 

resistance assay. CFSE dye-dilution of Teff alone (top) and in the presence of Treg (bottom) at a 1:4 

Treg:Teff ratio. CD4+CD25dim Teff were isolated from PBMC using a no touch Miltenyi CD4 T Cell 

Isolation Kit II and positive Miltenyi CD25 Microbeads II prior to staining with CFSE (Sigma Aldrich). 

CD25+CD127lo Treg from a single healthy donor were sorted, expanded, and frozen as described and 

used a constant source of Treg for all suppression assays as described . CD4+CD25- T cells (Teff) were 

cultured at 100,000 cells per well. Treg were added at ratios of 1:4 and 1:8 (Treg:Teff) and Dynabeads® 

CD3/CD28 T Cell Expander bead (Life Technologies) added at a ratio of 1:25 (beads:Teff cells). On day 

4, proliferation of live Teff was determined by CFSE dye-dilution after staining cells with CD25, CD4, 

and LIVE/DEAD Far-Red Dead Cell Stain Kit (ThermoFisher Scientific). 

 

 



SUPPLEMENTARY DATA 

©2019 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db18-1081/-/DC1 

Supplementary Figure 2. (A) Frequencies of memory, mature naïve, and transitional B cells (T1 and 

T2 subsets) were assessed by gating lymphocytes and CD19+ cells; Followed by memory 

(CD38lowCD24+CD27+), mature naïve (CD38midCD24mid), and transitional 

(CD38highCD24highCD10high) gating schemes. Representative gating strategy for BND B cells, 

defined as the CD19+CD27negIgD+IgMneg fraction. Peripheral blood B cells (CD19+) were first gated 

according to the absence of CD27 and then separated according to relative IgM vs. IgD expression. 

BND B cells comprise the CD27negIgD+IgMneg gate. (B)The frequency of total B cells, mature naïve 

B cells, and total memory B cells in the CD19+ gate is shown for ages ≤ 18 years for autoAbneg FDRs 

(Abneg), autoAb+ non-progressors (Ab+ NP), and autoAb+ progressors (Ab+ Prog,) at Time 1 and 

Time 2. 
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Supplementary Figure 3. (A) Gating and histograms of PLCγ2 activation following BCR stimulation. 

PBMC were thawed and rested for 1 hour at 37°C in RPMI supplemented with 1% human serum 

(Gemini Bio-Products, Sacramento, CA), then stimulated with F(ab′)2 fragment goat anti-human IgM 

(10 μg/ml) and F(ab′)2 goat anti-human IgD (10 μg/ml). Cells were fixed and permeabilized as above, 

then stained using antibodies against CD27, CD20, and pPLC-γ2 (Y759). Signaling was quantified as 

the fold change in MFI of the stimulated sample divided by the baseline media alone, except for memory 

B cells where there was a bi-modal shift in p-PLCγ2 levels. In this case, the positive peak was gated and 

the mean identified from the positive population. The positive peak MFI was divided by the baseline 

media alone to obtain the fold change. (B) Fold change MFI p-PLCγ2 in naïve and memory B cells at 

Time 1. (C) Raw MFI p-PLCγ2 in total, naïve and memory B cells at Time 1. autoAbneg FDRs 

(Abneg), autoAb+ non-progressors (Ab+ NP), and autoAb+ progressors (Ab+ Prog). Significance was 

determined Mann Whitney two-tailed tests. 
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Supplementary Figure 4. (A) Gating and histograms for IL-21/pSTAT3. Samples in from Cohort 3 

(Supplemental Table 3) were left untreated or stimulated with 0.1 or 50 ng/ml IL-21 for 10 min, 

followed by simultaneous staining for CD3, CD4, CD8, CD45RA, CD27, CD20, and pSTAT3 (Y705). 

Naïve B cells were identified within the live lymphocyte gate after doublet exclusion, and the naïve 

subset was defined as CD20+CD27neg. Cell stimulation with IL-21 resulted in a distinct population of 

responsive cells as measured by pSTAT3. (B) Raw MFI IL-21/pSTAT3 in unstimulated and IL-21-

stimulated (low and high dose IL-21) gated naïve B cells from subjects in Cohort 3 at Time 1. (C) 

Gating and histograms for IL-21R expression in naïve B cells from a unique cohort of subjects distinct 

from Cohort 3. Note IL-21 response and surface IL-21R expression was measured in the same samples 

from same subjects. IL-21/pSTAT3 staining panel was same as described in (A). IL-21R surface 

expression staining panel included CD3, CD4, CD19, CD45RA, CD27 and IL-21R. (D) Left panel: Fold 

change MFI pSTAT3 in naïve B cells; Right panel: IL-21R geometric MFI in naïve B cells. autoAbneg 

FDRs (Abneg), autoAb+ non-progressors (Ab+ NP), and autoAb+ progressors (Ab+ Prog). 

(Supplemental Table 3). Significance was determined by one-way ANOVA, Mann Whitney U test and 

paired analysis performed using a Wilcoxon matched-pairs ranked test. 
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Supplementary Figure 5. (A) Rituximab therapy in recent onset T1D does not reverse the Teff 

phenotypes. CD4 phenotypes including IL-2 response and Teff resistance as assayed in Figure 1 were 

measured prior to rituximab therapy and 3 months after therapy. All subjects  began treatment 3 months 

or less after diagnosis of T1D.  Significance was determined using a Wilcoxon matched-pairs rank test.  

(B) Composition of the B cell compartment in Responders and Non-Responders demonstrates a 

significant decrease in total CD19+ B cells (left panel) and significant increase in transitional B cells 

(right panel) in rituximab-treated groups at 52 weeks (Supplemental Table 4). Significance was 

determined using two-tailed Mann Whitney tests. B cell populations were enumerated as described in 

Supplemental Figure 1C. (C) Basal BCR signaling does not predict response to rituximab therapy. 

Signaling was quantified as in Supplemental Figure 2A.  
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Supplementary Table 1. Subject demographics for Cohort 1 for CD4+ T cell IL-2/pSTAT5 

response and Treg suppression studies. 
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Supplementary Table 2. Subject demographics for Cohort 2 for B cell immunophenotyping and 

BCR signaling studies 

 

 

 



SUPPLEMENTARY DATA 

©2019 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db18-1081/-/DC1 

Supplementary Table 3. Subject demographics for Cohort 3 for B cell IL-21/pSTAT3 response 

studies 
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Supplementary Table 4. Summary of Cohort Demographics at Time 1 
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Supplementary Table 5. Subject demographics for IL-21R cohort 
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Supplementary Table 6. Flow cytometry antibodies used in study. 

 

 


