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 40 
Supplementary Figure 1. Gating scheme for T cell co-culture studies with (a) p31 and Eα specific T 41 
cells and (b) NRP-V7 specific T cells detailed in Figure 2.  42 
 43 
  44 
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Supplemental Figure 2. TEa mice have almost no endogenous TREG. Inguinal, axillary and brachial 47 
lymph nodes from C57/BL6 and TEa mice were analyzed for TREG frequency by flow cytometry. (a) 48 
representative flow cytometry plots of CD4 and foxp3 expression. (b) Summary data showing TREG 49 
frequency in each lymph node. N = 1, and Two tailed Welch’s t test was used for statistical comparison 50 
of TREG frequency. Mean ± s.d. is shown * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001, 51 
**** indicates p < 0.0001 52 
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 57 
Supplemental figure 3. 1mg of MPs in 10μL water can be injected into a murine inguinal LN. An 58 
inguinal LN from a NOD mouse was excised and injected with 1mg of DIO labeled MPs in 10μL. Bright 59 
field and green fluorescent images of a naïve LN or a DIO MP injected LN are shown. * indicates p < 60 
0.05, ** indicates p < 0.01, *** indicates p < 0.001, **** indicates p < 0.0001 61 
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Supplementary figure 4. i.LN p31/Rapa MPs promote superior tolerance in T1D compared to 67 
soluble p31 and Rapa given i.p. (a) Schematic representation of NRP-V7 adoptive transfer induced 68 
T1D experiment, where host mice were treated with i.LN p31/Rapa MPs, or i.p soluble p31 with soluble 69 
Rapa. The dose for p31/Rapa MPs was 0.2mg of MPs, which is 1/10th of the dose used in all other 70 
studies. The dose for p31 was 8μg of Rapa and 2μg of p31 for the i.p. treatment. N = 10 for each treatment 71 
group. (b) Survival curve indicating percent of mice remaining normoglycemic. (c) Individual blood 72 
glucose traces for mice in each group. Two tailed log-rank (Mantel-Cox) was used for all pairwise 73 
comparisons between each treatment. * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001, 74 
**** indicates p < 0.0001 75 
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Supplementary Figure 5. (a) Gating scheme to analyze CD69 and ps6 expression among p31 specific 79 
T cells in the experiment detailed in Figure 4. (b) Geometric mean fluorescence intensity of ps6 among 80 
p31 specific CD69+ cells from experiment detailed in Figure 4a. * indicates p < 0.05, ** indicates p < 0.01, 81 
*** indicates p < 0.001, **** indicates p < 0.0001 82 
  83 



 84 
 85 
Supplementary Figure 6. Gating scheme to analyze Foxp3 expression and CSFE dilution among p31 86 
specific T cells in the experiments detailed in Figure 5. 87 
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 90 
Supplementary Figure 7. Experimental details for these data are outlined in Figure 5. (a) Gating scheme 91 
for analysis shown in (b) and (c). (b) Representative flow cytometry traces showing CSFE dilution and 92 
average geometric mean fluorescence intensity among p31-specific TREG in treated LNs of mice treated 93 
with p31 MP or p31/Rapa MPs. (c) Representative flow cytometry traces showing CSFE dilution and 94 
average geometric mean fluorescence intensity among p31-specific non-TREG (determined by no Foxp3 95 
expression) from treated LNs of mice treated with p31 MP or p31/Rapa MPs. Two tailed Welch’s t test 96 
was used to compare p31 MP vs p31/Rapa MP treatment groups. (d) Representative flow cytometry plots 97 
of CSFE and Foxp3 fluorescence of antigen-specific CD4 T cells in LNs treated with vehicle, Rapa MP, 98 
p31 MP or p31/Rapa MP.  (e) Frequency of TREG among all CD4 T cells in treated LNs of mice treated 99 
LNs. (f) Number of antigen-specific TREG in treated LNs. One way ANOVA with Tukey’s post hoc test was 100 
used to compare treatment groups. * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001, **** 101 
indicates p < 0.0001  102 



 103 
Supplementary Figure 8. Release kinetics of p31/Rapa Mps. N = 3 batches of p31/Rapa MPs. The 104 
mean ± s.d of percentage of total cargo release at each timepoint is shown. 105 
 106 
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 109 
Supplemental figure 9. MPs loaded with p31 expand antigen-specific T cells in treated LNs when 110 
adoptively transferred 3 weeks after MP injection. NOD mice were injected i.LN with vehicle, Rapa 111 
MPs, P31 MPs or P31/Rapa MPs, and 3 weeks after treatment CSFE labeled BDC2.5 T cells were 112 
adoptively transferred into host NOD mice. 4 days after adoptive transfer, proliferation of transferred T 113 
cells in treated LNs was quantified. (a) Representative flow cytometry plots showing proliferation of 114 
BDC2.5 T cells in treated LNs by CSFE dilution. (b) Aggregate data showing proliferation of transferred 115 
T cells. N = 5 mice for all groups, and paired inguinal LNs were pooled for each mouse. The mean ± s.d. 116 
is shown. One way ANOVA with Tukey’s post hoc test was used to compare each treatment within 117 
individual lymph nodes. * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001, **** indicates 118 
p < 0.0001 119 
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 125 
Supplementary Figure 10. Representative images including merge of all channels for data summarized 126 
in Figure 7. (a) corresponds to Figure 7a-d, 7h-k (b) corresponds to Figure 7g-j. 127 
  128 
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 130 
Supplementary Figure 11. (a) Schematic representation of experiment summarized in panels b-e. 131 
Percent area of laminin α4 in HEVs (c) and CRs (d) of treated LNs from mice treated with indicated 132 
groups. Percent area of laminin α5 in HEVs (e) and CRs (f) of treated LNs from mice treated with indicated 133 
groups. One way ANOVA with Tukey’s post hoc test was used to compare treatment groups. 134 
Experimental details for these data are outlined in Figure 7. * indicates p < 0.05, ** indicates p < 0.01, 135 
*** indicates p < 0.001, **** indicates p < 0.0001 136 
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 139 
Supplementary Figure 12. Gating scheme for data summarized in Figure 9a-d. 140 
 141 
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Supplementary Figure 13. Gating scheme for data summarized in Figure 9f-k. 146 
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 150 
Supplementary Figure 14. Experimental details for these data are described in Figure 9. (a) Schematic 151 
representation of experiment summarized in panels b-j. (b) Frequency of BDC2.5-thy1.1 T cells in treated 152 
LNs. Number (c) and frequency (d) of Foxp3 expressing cells among all antigen-specific (BDC2.5-thy1.1) 153 
in treated LNs. Frequencies of (e) CD44+CD62L+, (f) Bcl-2, and (g) CD127 expressing cells among all 154 
antigen specific (BDC2.5-thy1.1) in treated LNs. Frequencies of (h) CD44+CD62l+, (i) Bcl-2, and (j) CD127 155 



expressing antigen-specific TREG in treated LNs.  For panels b-j, one way ANOVA with Tukey’s post hoc 156 
test was used to compare treatment groups. * indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 157 
0.001, **** indicates p < 0.0001 158 
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Supplemental figure 15. i.LN p31/Rapa MPs promote durable tolerance in T1D compared to 171 
soluble p31 and Rapa given i.p. (a) Schematic representation of NRP-V7 adoptive transfer induced 172 
T1D experiment, where host mice were treated with i.LN p31/Rapa MPs, or i.p soluble p31 with soluble 173 
Rapa 10 days before adoptive transfer of activated NOD8.3 T cells. N = 10 for each treatment group. The 174 
dose for p31 was 80μg of Rapa and 20μg of p31 for the i.p. treatment (b) Survival curve indicating percent 175 
of mice remaining normoglycemic. (c) Individual blood glucose traces for mice in each group. Two tailed 176 
log-rank (Mantel-Cox) was used for all pairwise comparisons between each treatment. * indicates p < 177 
0.05, ** indicates p < 0.01, *** indicates p < 0.001, **** indicates p < 0.0001 178 
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 181 
Supplemental table 1. Physical properties of microparticles used throughout the studies. Particle size 182 
was measured via laser diffraction. Loading of all peptide antigens were measured by microBCA,and 183 
loading of rapamycin was measured by UV/vis spectrophotometry and are reported per mass of particles. 184 
All measurements are reported as averages of 3 or 4 batches of each particle formulation. 185 
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 188 
Supplemental table 2. Statistical comparisons of frequencies of antigen-specific TREG in mice 189 
treated with Rapa MPs and mice treated with p31/Rapa MPs in treated and all untreated lymph 190 
nodes. One way ANOVA with Tukey’s post test used to compare treatment groups. This table relates to 191 
Figure 5 in the main text. 192 
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