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Donor group and sample
HC AAb- 1AAb+ Stagel Stage 2 ROTID LS T1D P value
Characteristics n =52 n=14 n=10 n=8 n=9 n=6 n=29
Median age, years (range) 26 (18-46) 33(2144) 34(1848) 34(2450) 31(1850) 29(22-44) 34 (18-66) 0.1
#Men (%) 19 (73,07) 4 4(44,44) 4(66,67) 6(54,54) 6 (20,69) 7
Median age men, years (range) 24 (18-36) 37(3144) 27(1844) 29(21-44) 31(1850) 29(22-26) 38 (18-66) 0.26
Type 1 diabetes duration (range) NA NA NA NA NA 33 (28-107) days 17 (1-49)
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sample 3;:::] stage ageinyrs sex relativesw/T1D Aab (atdiagnosis for T1D)
preT1D007 NA AAb- 21 F sister NA
preT1D049 NA AAb- 21 F uncle NA
preT1D680 NA AAb- 31 M sister NA
preT1D685 NA AAb- 24 F father NA
preT1D703 NA AAb- 30 F sister NA
preT1D706 NA AAb- 35 F son NA
preT1D709 NA AAb- 37 F son NA
preT1D710 NA AAb- 43 F father NA
preT1D712 NA AAb- 34 M son NA
preT1D713 NA AAb- 35 F son NA
preT1D1193 NA AAb- 33 F mother NA
preT1D1194 NA AAb- 44 M father NA
preT1D1195 NA AAb- 40 M father NA
preT1D1196 NA AAb- 38 F mother NA
preT1D009 NA 1 AAb+ 48 F daughter GADG65
preT1D0O52 NA 1 AAb+ 48 F daughter GAD65
preT1D053 NA 1 AAb+ 50 F daughter GADG65
preT1D229 NA 1 AAb+ 42 F brother GAD65
preT1D330 NA 1 AAb+ 22 F mother MIAA
preT1D326 NA 1 AAb+ 19 F sister GAD65
preT1D328 NA 1 AAb+ 22 M brother MIAA
preT1D541 NA 1 AAb+ 34 F son GAD65
preT1D690 NA 1 AAb+ 44 M son MIAA
preT1D801 NA 1 AAb+ 35 F son GAD65
preT1D022 NA Stage 1 20 F mother GADGS5, ICA, ZNTS8
preT1DO23 NA Stage 1 22 M brother GADG65, ZNT8
preT1D046 NA Stage 1 34 M mother and sister GADG65, ZNT8
preT1D280 NA Stage 1 44 M son GADG65, ZNT8, MIAA
preT1D315 NA Stage 1 23 F father GADG65, ZNT8
preT1D322 NA Stage 1 36 F mother GADG65, ICA
preT1D590 NA Stage 1 21 M twin GADGS5, ICA, ZNTS8
preT1D697 NA Stage 1 31 M son GADG5, ICA, ZNT8, MIAA
preT1D008 NA Stage 2 41 M sister GAD65
preT1D022 NA Stage 2 21 F mother GADG65, ZNT8
preT1D046 NA Stage 2 34 M  mother and sister GADG65, ZNT8
preT1DO51 NA Stage 2 49 M daughter GAD65
preT1D052 NA Stage 2 47 F daughter GADG65
preT1D315 NA Stage 2 22 F father GADG65, ICA, ZNT8, MIAA
preT1D321 NA Stage 2 22 M  brother and sister GADG65
preT1D332 NA Stage 2 21 M sister GADG65, ICA, ZNT8
preT1D483 NA Stage 2 41 F soh and uncle GADG5, ICA

T1D341 49 days RO 51 M NA GADG65, IA2, ZNT8, MIAA

T1D350 45 days RO 26 M NA GADG65, ZNT8

T1D351 107 days RO 44 F NA GADG65, IA2, ZNT8, MIAA

T1D353 72 days RO 23 M NA ZNTS8, ICA, GAD, IA2

T1D372 28 days RO 22 M NA ZNTS8, IA2, IAA

T1D472 1year RO 23 F sister ZNT8, GAD65, IA2, ICA

T1D339 1 years LT 33 M NA NA

T1D340 2 years LT 50 F NA GADG5, IA2, ZNT8, MIAA

T1D344 10 years LT 28 F NA MIAA

T1D345 13 years LT 56 M NA MIAA

T1D349 14 years LT 38 F NA NA

T1D352 10 years LT 27 F NA NA

T1D354 1year LT 25 F NA GADG65, IA2, ZNT8, MIAA

T1D356 3 years LT 38 F NA GADG5, I1A2, MIAA

T1D357 5 years LT 42 F NA MIAA

T1D358 18 years LT 37 F NA GADG65, IA2, ZNT8

T1D363 18 years LT 27 F NA 1A2, MIAA

T1D364 17 years LT 25 M NA 1AA

T1D365 3 years LT 20 F NA GAD65

T1D397 14 years LT 27 F NA 1AA

T1D398 27 years LT 33 M NA 1AA

T1D399 18 years LT 29 F NA 1AA

T1D400 19 years LT 33 F NA NA

T1D401 49 years LT 66 M NA 1AA

T1D403 5 years LT 63 F NA ICA, GAD65

T1D404 47 years LT 38 M NA ND

T1D469 21 years LT 22 F NA ICA, GAD65

T1D470 ND LT ND ND NA GADGS5, 1A2

T1D471 16 years LT 25 F sister GADGS5, IA2, MIAA, ICA

T1D473 15 years LT 24 F mother ICA, GADG65, IA2

T1D474 30 years LT .48 NA NA

T1D495 13 ye?@r Pegr Revigy OnEy sister NA

T1D496 27 years LT 28 F sister NA

T1D497 6 years LT 18 M sister GADG5, ICA

T1D498 10 years LT 22 F brother GADG65, IA2, ZNT8, MIAA
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Supplementary Table 3

Characteristics of T1D and nondiabetic donors, PBMC, spleen and PLN
Donor group and sample

HC PBMC non diabetic spleen non diabetic PLN  T1D PBMC T1D spleen TIDPLN P value
Characteristics n=23 n=15 n=15 n=35 n=7 n=7
Median age, years (range) 26 (18-46) 56 (39-64) 56 ( 39-64) 32 (18-66) 30 (20-57) 30 (20-57 <0.0001
# Men (%) 19 (73,07) 11 (19,64) 11 (73,33) 13 6 (20) 6 (20)
Median age men, years (range) 24 (18-36) 57 (39-64) 57 (39-64) 33 (18-66) 30 (20-57) 30 (20-57 <0.0001
Type 1 diabetes duration, years (range) NA NA NA RO+LS 16 (1-38) 16 (1-38)
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S upplementary Table 4
nPOD and HSR spleen and PLN cases used in flow cytometry

Diabetes

Source Case# Sex Age BMI HLA Years with T1D E thnicity
6322 M 22 23.6 ND 17 CAUCAS IAN
6325 F 20 31.2 DR4/DR15 and DQ6 6 AA
6328 M 39 24 ND 20 HL
6330 M 22 22.6 ND 18 CAUCAS IAN

nPOD 6367 M 24 25.7 DR4DR7 2 CAUCAS IAN
6414 M 23.1 28.4 DR4DR11 0.4 AA
6418 M 24.9 26.4 ND 11 CAUCAS IAN
6419 M 57 27.5 ND 38 CAUCAS IAN
6422 M 22.8 25.1 ND 21 CAUCAS IAN
BD141 F 59 59 DR1DR12 NA CAUCAS IAN
BD142 M 60 25.9 DR11DR15 NA CAUCASIAN
BD143 M 50 22.7 DR7DR13 NA CAUCAS IAN
BD144 F 52 25.6 DR4/DR13 NA CAUCAS IAN
BD145 F 52 20.5 DR3DR11 NA CAUCASIAN
BD146 M 39 27 DR1DR14 NA CAUCASIAN
BD147 M 62 21.8 DR7DR11 NA CAUCASIAN

HSR BD148 M 64 27.5 DR7DR11 NA CAUCAS IAN
B D149 M 62 25.7 DR8DR11 NA CAUCAS IAN
BD150 F 52 31.2 DR3DR4 NA CAUCAS IAN
BD151 M 52 29.1 ND NA CAUCASIAN
BD152 M 52 24.4 DR7DR14 NA CAUCAS IAN
BD153 M 63 25.9 DR11DR14 NA CAUCAS IAN
BD154 M 61 27.8 DR7DR14 NA CAUCAS IAN
BD155 M 62 27.8 DR7DR11 NA CAUCASIAN
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Supplementary Table 5
nPOD and HSR PLN cases used in immunofluorescence microscopy

Diabetes

Source Case # Sex Age Years with T1D Ethnicity
6138-02 F 492 41 CAUCASIAN
6240-02 F 58 22 CAUCASIAN
6246-02 F 41 27 AA
6325-02 F 20 6 AA
nPOD 6328-01 M 39 20 H/L
6330-02 M 22 18 CAUCASIAN
6418-02 M 249 11 CAUCASIAN
6422-02 M 228 21 CAUCASIAN
BDL 162 F 28 NA CAUCASIAN
BDL 167 F 54 NA CAUCASIAN
BDL 172 M 47 NA CAUCASIAN
HSR BDL 173 F 49 NA CAUCASIAN
BDL 176 M 42 NA CAUCASIAN
BDL 178 F 50 NA CAUCASIAN
BDL 179 F 26 NA CAUCASIAN
BDL 196 M 60 NA CAUCASIAN
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Supplementary Table 6

Antibodies and immunostaining panels used for flow cytometry

Page panel Antbody  Dighefex Clone Manufacturer
TH/Tfr cell panel (A) FOXP3 FITC 259D BioLegend
(PBMC) CD45RA PE HI100 Mittenyi

CD4 PerCP SK3 Mittenyi
CD25 APC 2A3 BD
PD-1 PE-Cy7 eBioJ105 eBioscience
CD3 APC-Cy7 SK7 Miktenyi
CXCR5 BV421 RF8B2 BD Horizon
CD19 PO 4G7 Mikenyi
CcD8 PO BW135/80 Miktenyi
CD14 PO TUK4 Miktenyi
TH/Tfr cell panel B) FOXP3 FITC 259D BioLegend
(Spleen) PD-1 PE eBioJ105 eBioscience
CD4 PerCP SK3 Miktenyi
CD25 APC 2A3 BD
Icos PE-Cy7 ISA-3 eBioscience
CcD3 APC-Cy7 SK7 Mikenyi
CXCR5 BV421 RF8B2 BD Horizon
CD19 PO 4G7 Miltenyi
CD14 PO BW135/80 Miltenyi
CcD8 PO TUK4 Miltenyi
Highly functional Tfh cell panel  (C) CD45RA FITC REA562 Mikenyi
(whole blood) cD4 PerCP SK3 Mikenyi
Icos PE-Cy7 ISA-3 eBioscience
CXCR3 APC icé BD
PD-1 PE eBioJ105 eBioscience
CD3 APC-Cy7 SK7 Miltenyi
CXCR5 Bv421 RF8B2 BD Horizon
CD45 PO REA747 Miltenyi
Tth subsets panel (D) CD45RA FITC REAS562 Mittenyi
(whole blood) CD4 PE SK3 Miltenyi
CCR6 PerCP GO34E3 BioLegend
CXCR3 APC icé BD
Icos PE-Cy7 ISA-3 eBioscience
CD3 APC-Cy7 SK7 Miltenyi
CXCR5 Bv421 RF8B2 BD Horizon
CD45 PO REA747 Miltenyi
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Supplementary Table 7
Antbodies and immunostaining panelused for immunofiuorescence

Diabetes
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Immunofluorescence panel Antibody Fluorochrome Clone Manufacturer
Tth/Th cellpanel PD1 EPR4877 Abcam
(PLN) Donkey x Rabbit BV421 Biolegend
LAG3 polyclonal Goat IgG R&D
Donkey x Goat AxX546 Life Technologies
CD20 EF615 eBio
CD4 Ax488 polyclonal Goat IgG R&D
KI67 BV510 Biolegend
FOXP3 Ax647 Biolegend
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SUPPLEMENTARY ONLINE REPOSITORY

SUPPLEMENTARY FIGURE 1. Blood Tfh and Tfr cells in human T1D. (A) The non-
parametric (Spearman) two-tailed test was used for correlation analyses between percentage of
Tth, Tfr, CXCRS5" Treg cells and years with T1D in living subjects with symptomatic T1D. (B)
Percentage of Tfr (CXCR5FOXP3¥), CXCR5Treg (CXCR5FOXP3%), and Tth
(CXCR5"FOXP3") cells in single AAb* (n = 7), stage 1 (n = 6) and stage 2 (n = 9). (C) Graph
shows Tfr (CXCR5"FOXP3"), cells in other (non-DR3 or DR4 HLA) (n = 6), DR3/DRX (n = 9),
DR4/DRX (n = 4) and DR3/DR4 (n = 4). (D) The non-parametric (Spearman) two-tailed test was
used for correlation analyses between percentage of Tth, Tfr, CXCRS5- Treg cells and Tth/Tfr ratio

with plasma CXCL13 concentration.

SUPPLEMENTARY FIGURE 2. Distribution of Tfh subsets in patients with pre-
symptomatic and symptomatic T1D. (A) Representative flow cytometry plots (B) and graph for
Tth2 (CXCR3-CCR6%), Tfhl7 (CXCR3-CCR6"), Tth1/17 (CXCR3*CCR6") and Tthl
(CXCR3*CCR6), gated on singlets, lymphocytes, CD3*CD19- and CD4*, CD4"CXCRS5™ cells.
(C) Representative flow cytometry plots for CXCR3-PD-1" Tth cells, gated on singlets,
lymphocytes, CD3"CD4*, CD4"CXCRS5" cells. (D) Percentage of CXCR3- PD-1" Tth cells from
patients with presymptomatic and symptomatic T1D. Tth cell subsets in AAb~ (n = 14), AAb* (n
=23)and T1D (n = 31). In all graphs, each point represents an individual donor with the median
indicated by a black line. Asterisks indicate statistical significance as calculated by Kruskal-

Wallis. *p< 0.05 **p< 0.005

SUPPLEMENTARY FIGURE 3. Expression of CD25 and functional properties of tissue-
resident CXCR5*FOXP3* Tfr cells. (A) gating strategy for sorting Tth (CXCR5*CD25"), Tfr
(CXCR57CD25%), Tconv (CXCR5-CD25) and Treg (CXCR5-CD25%) cells sorted from spleen of
BDC2.5 mice. (B) Representative gating and (C) frequencies of Tth (CXCR5"FOXP3-), Tfr
(CXCR5*FOXP3*) and CXCR5 Treg cells (CXCRS5 FOXP3*) from spleen and BDC2.5 mice (n =
4). (D) Representative gating and (E) frequencies of Tth, Tfr and CXCRS5 Treg cells from

peripheral blood of adoptively transferred mice at day 12 post injection. In all graphs, points

For Peer Review Only



Diabetes Page 42 of 41

represent individual mice. Asterisks indicate statistical significance as calculated by paired-t test.

*4p< 0.01.
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