SUPPLEMENTARY DATA

Supplementary Table 1. Proteinsidentified by LC-M S/M S analysisin EV preparations from rat pancreatic
idets, INS-1E cellsand human pancreatic islets
The right column shows references for identification of each protein in exosomal preparations from other cell

types.

Pathway Protein Uniprot Matched Uniprot Matched Reference
Accession Unique Peptides Accession Unique Peptides
Number Number
Rat islets INS-1E Human islets

Cytoskeleton

associated Beta tubulin P69897 26 22 P68371 20 1)
Alpha Tubulin Q6P9V9 27 16 P68363 18 )
Actin P63259 44 24 P63261 30 ©)]
Moesin F1LP60 19 1 P26038 17 3)
Ezrin P31977 3 0 P15311 35 @
Profilinl P62963 5 3 P07737 6 (5)
Cofilin1 P45592 5 8 P23528 9 (@]
Signaling 14-3-3 protein zeta/delta P63102 26 12 P63104 12 1)
14-3-3 protein epsilon P62260 12 8 P62258 8 ®3)
Elongation factor 1-alpha 1 P62630 16 14 P68104 18 (6)
Membrane trafficking Annexin 2 Q07936 11 0 P07355 25 (6)
Annexin 6 D4ABR6 15 0 P08133 35 @)
Rab1l E9PU16 5 3 P62820 3 ®)
Rablla P62494 10 2 P62491 4 9)
Rab27a P23640 2 0 H3BN55 3 (10)
Rab27b Q99P74 5 0 000194 0 (10)
Rab35 Q5U316 2 1 F5H157 2 (11)
Flotillin1 Q9Z1E1 2 0 075955 0 (12)
Clathrin heavy chain F1M779 67 89 Q00610 52 )
Tetraspanins CD9 P40241 1 0 ABNNI4 2 (13)
CcD81 Q6P9V1 3 5 A6NMH8 3 (6)
Late endosome/

Lysosome LAMP1 P14562 1 1 P11279 4 (13)
Enzymes GAPDH P04797 13 16 P04406 22 2)
Pyruvate kinase M2 isoform P11980-2 18 17 P14618 29 )
Heat shock response Hsc70 P63018 24 37 E9PKE3 19 1)
Hsp70 Q07439 12 2 P08107 15 4)
Hsp90alpha P82995 3 4 P07900 18 ©)]
Hsp90beta P63018 7 14 P08238 13 ©)]

Beta cell islet antigen Insulinl P01322 7 12 P01308 20

Insulin2 P01323 4 11
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Supplementary Figure 1. Analyses of protein expression in exosomes isolated from primary islets or
insulinoma cells

(A) Uncropped scan related to the cropped scan of a Western blot showing GAD65/GADG67 in rat and human
islets and exosomes in Figure 1. The uncropped Western blot shows rat, mouse and human islet proteins, rat and
human exosome proteins and rat and mouse insulinoma protein immunostained using the GAD1701 antiserum
that recognizes both GAD65 and GAD67. Rat islets express both GAD65 and the non-autoantigenic isoform
GADG67 (left panel), while human islets only express the GAD65 isoform of GAD (right panel). Mouse islets and
rat INS-1E cells only express GAD67, while mouse MING6 cells express neither GAD isoform (left panel). Human
recombinant GAD65, rat brain lysate and rat islet lysate were used as positive controls. (B) Uncropped scan
related to the cropped scan of a Western blot showing human [A-2 in human islets and exosomes in Figure 1E.
The Western blot of human islet and exosome proteins was immunostained with the 76F-B4 mouse monoclonal
antibody to IA-2. (C) Western blot of rat islet exosome proteins, rat islet proteins, and rat insulinoma cell line
INS-1E exosome proteins immunostained with a monoclonal antibody to the exosomal marker Alix. (A-C) Data
are representative of 2-5 independent experiments.
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Supplementary Figure 2. Uptake of islet exosomes by BMDCsand PriessB cells

Pancreatic islet derived-EVs were labeled with Bodipy-Ceramide and added at the concentration of 25 pg/ml to
100,000 CFSE-labeled DR4™* BMDCs (A, C) or DR4™ human Priess B cells (B, D). After five hours of
incubation, cells were analyzed by live cell imaging (A, B) and flow cytometry (C, D). Confocal acquisitions of
CFSE (green), Bodipy-Ceramide (red) and bright field channels show that both DCs (A) and B cells (B) are
positive for Bodipy-Ceramide. In addition, a very high percentage (around 99%) of BMDC:s cells (C) and B cells
(D) are Bodipy-Ceramide-positive by flow cytometry. Analyses of BMDCs were performed on the cell population
positive for the CD11c¢ antigen expressed by mature dendritic cells. Scale bars: 30 um.
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Mice

DR4"*NOD mice were obtained from Dr. Grete Senderstrup, Stanford University. These mice are homozygous
for the human T1D MHC-class II susceptibility haplotype DRA1*0101, DRB1*0401 (hereafter referred to as
DR4) and express DR4 antigens as well as human CD4 in lymphoid cells, and human proinsulin in pancreatic 3
cells. The mice are negative for expression of murine MHC-class II IA and IE antigens (14). They do not develop
T1D.

Human islet donors

Human islets, obtained through the European Consortium for Islet Transplantation (ECIT) Islets for Basic
Research Program, were from six non-diabetic donors, four males and two females, age 36-59 years with a body
mass index of 20-29 kg/m”. The causes of death were stroke (3 donors), cerebral bleeding (1 donor) and cardiac
arrest (1 donor). At reception, islets were purified to 95-100% by gravity sedimentation through complete medium
and by handpicking under a stereo microscope. Humans islets were cultured in Connaught Medical Research
Laboratories 1066 (CMRL) medium with 2 mM L-Glutamine, 25 mM HEPES, 1% P/S at 25°C in 5% CO,.

M ass spectrometry

Preparation of protein samples for MS was carried out as previously described (15). In brief, EV samples were
digested in solution and peptides were desalted using StageTips and dried in a vacuum concentrator. For LC-
MS/MS analysis, resuspended peptides were separated by reverse phase chromatography on a Dionex Ultimate
3000 RSLC nano UPLC system connected in-line with an Orbitrap Elite (ThermoFisher Scientific). Database
search was performed using Mascot 2.5 (Matrix Science) and SEQUEST in Proteome Discoverer v.1.4. against a
human or rat Uniprot protein database. Data were further processed and inspected in Scaffold™ 4.2.1 (Proteome
Software). Normalized quantitative values were utilized to compare the protein profile in exosomes from three
different preparations of untreated and cytokine-treated rat islets. The normalization scheme in Scaffold adjusts
the sum of the selected quantitative value for all proteins in the list within each MS sample to a common value:
the average of the sums of all MS samples present in the experiment. This is achieved by applying a scaling factor
for each sample to each protein or protein group adjusting in this way the selected value to a normalized
“Quantitative Value”. Normalized quantitative values were utilized to compare the protein profile in exosomes
from untreated and cytokine-treated rat islets. For proteomic detection of GAD65 and IA-2, exosomal proteins
were separated by SDS-PAGE (Invitrogen). Proteins were eluted from gel slices corresponding to the relative
mobility of GAD65 and [A-2 and subjected to LC-MS/MS analyses (15).

SDS-PAGE and Western Blot analysis

Cell lysates were prepared by extraction of 200 islets or 2 x 10° INS-1E or MING6 cells in 200 pl of RIPA buffer
(Sigma). Brain extracts from P5 rats were obtained by collagenase D (Roche) digestion on a 40 um cell strainer.
After centrifugation at 600xg for 5 minutes at 4°C, the pellet was extracted in RIPA buffer. The BCA protein
assay kit (ThermoFisher Scientific) was used to measure the protein concentration of cell extracts. A total of 5-15
ng protein per lane was analysed SDS-PAGE and Western blotting (WB), as described (16). Recombinant human
GADG65 used for standard was from FIRS Laboratories RSR. Primary antibodies were: GAD1701 (rabbit anti-
GADG65/GADG67) (17), 1:5000; rabbit anti-flotillinl (donated by G. Van der Goot), 1:2000; mouse anti-CD9
antibody (Santa Cruz, sc-13118), 1:100; 76F-B4 (mouse anti-IA-2, donated by E. Bonifacio) (18), 1:20; mouse
anti-beta actin (Sigma, A1978), 1:2000; chicken anti-Calreticulin (Abcam, ab14234), 1:1000; rabbit anti-Gp96
(Abcam, ab13509), 1:1000; mouse anti-PDI (BD Transduction Laboratories, 610947), 1:500; and mouse anti-Alix
(Cell Signaling, 2171), 1:1000.
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Cianciaruso et al.,
Primary human and rat beta cells release the intracellular autoantigens GADGE5, 1A-2 and proinsulin in
exosomes together with cytokine-induced enhancer s of immunity

Justification for Online Supplemental M aterial:

Supplementary Table 1. shows a list of proteins identified by LC-MS/MS in EV preparations from primary
human and rat islets and from the rat insulinoma cell line INS-1E. Information about the matched unique peptides
identified and uniprot accession number are provided for each protein. References in which the same proteins
were identified in exosomes from other cell types are listed in the last column. This information is non-essential
for comprehension of the main text but relevant for showing the main categories of proteins in islet-EV
preparations and that they are shared with exosomal proteins isolated from other cells.

Supplementary Figure 1. shows the uncropped scans of Western blots of GAD65 and IA-2 reported in Figure 1E
and 1F respectively. It also shows the lack of detection of the exosomal protein Alix in rat islet exosomes. Part A,
left panel is important because it reveals the presence of GAD65 in rat islet exosomes and rat islet and brain
lysates, while it is absent in mouse islet, rat insulinoma INS-1E cell, and mouse MIN6 insulinoma cell lysates.
Thus, it emphasizes the importance of selecting primary human or rat islet cells for studies on the GAD65 protein.
Part A, right panel is important because is reveals the specificity of detection of GAD65 in human islet exosomes.
Part B is important because it reveals the specificity of detection of IA-2 in human islet-exosomes. Part C is
important because it reveals that while Alix is present in INS-1E cell exosomes, it is not detected in rat islet
exosomes providing evidence that primary beta cell and insulinoma cell exosomes diverge in protein composition.

Supplementary Figure 2. provides data on live cell imaging and flow cytometry analyses of uptake of Bodipy-
labeled islet-exosomes by BMDCs and by Priess cells. This information expands the data shown in Figure 3A and
provides evidence for uptake of islet exosomes by not only DR4-positive BMDCs but also by the DR4-positive
human B cell line Priess.

Supplementary Data, provide details of DR4"“mice, human islet donors, mass spectrometry, SDS-PAGE and
WB analysis.

©2016 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db16-0671/-/DC1



