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Supplementary Figure 1. Proteome analysis of pulsed DC by mass spectrometry. DC pulsed with 

GAD65 and IA-2 were lysed, digested with trypsin and proteome analysis was conducted using mass 

spectrometry. Peptides were identified derived from both islet-autoantigens. A: GAD65; B: IA-2. 
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Supplementary Figure 2. Spectrum validation of identified HLA-DQ eluted peptides. Peptides 

eluted from HLA-DQ2/8 and HLA-DQ8 were synthesized and analyzed by mass spectrometry for 

validation of the identified eluted peptide-spectra. Shown are the peptide-spectra of PPI17-24 (A), IA-2296-

311 (B) and IA-2319-333 (C) eluted from HLA-DQ2/8 (upper spectra) and the corresponding spectra of the 

synthesized peptides (lower spectra in gray). The peptide-spectra of eluted and synthesized peptides 

fully overlap. 
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Supplementary Table 1. Cytokine responses of T1D patients against IA-2 naturally epitopes eluted 

from high-risk HLA-DQ. Cytokine responses (IFN- and IL-10) against two immunogenic IA-2 

naturally epitopes (IA-2293-311 and IA-2318-333) were measured using ELISPOT. Data are expressed as the 

number (#) of spots in triplicate and are compared to the number of spots in triplicate in the presence of 

diluent alone. 

 

Patient Cytokine 
IA-2 

293-311 
IA-2 

318-333 
background SI IA-2 

293-311 
SI IA-2 
318-333 

HLA-DQ 

Diab 12 IFN-y 2 6 2 1 3.0 DQ4/8 

 IL-10 88 58 43 2.0 1.3  

Diab 13 IFN-y 7 5 5 1.4 1 DQ5/8 
 IL-10 331 372 184 1.8 2.0  

Diab 14 IFN-y 13 3 1 13 3.0 DQ2/8 
 IL-10 118 93 51 2.2 1.8  

Diab 15 IFN-y 295 238 15 19.5 15.6 DQ2/2 
 IL-10 40 51 213 0.2 0.2  

Diab 16 IFN-y 5 1 3 1.7 0.3 DQ2/8 
 IL-10 1152 542 167 6.9 3.2  

Diab 17 IFN-y 592 11 1 20 11 DQ6.4/8 
 IL-10 245 489 135 1.8 3.6  

Diab 18 IFN-y 1 0 2 0.5 1 DQ6.2/8 
 IL-10 30 63 116 0.3 0.5  

Diab 19 IFN-y 6 3 1 6 3 DQ4/8 
 IL-10 135 178 154 0.9 1.2  

Diab 20 IFN-y 5 8 3 1.3 2.7 DQ4/8 
 IL-10 283 72 70 4.0 1  

Diab 21 IFN-y 0 0 1 0 1 DQ2/5 
 IL-10 215 76 107 2.0 0.7  

Diab 22 IFN-y 39 39 2 19 19 DQ6.3/8 
 IL-10 194 185 112 1.7 1.7  

Diab 23 IFN-y 3 3 5 0.6 1 DQ5/8 
 IL-10 433 390 437 1.0 0.9  

Diab 24 IFN-y 31 45 3 10 15 DQ2/5 
 IL-10 107 133 66 1.6 2.1  

Diab 25 IFN-y 0 0 0 0 1 DQ2/2 
 IL-10 338 179 105 3.2 1.7  

Diab 28 IFN-y 3 1 1 3 1 DQ4/8 
 IL-10 30 24 7 4.3 3.4  

Diab 29 IFN-y 4 4 0 4 4 DQ2/8 
 IL-10 21 17 2 11 9  

Diab 30 IFN-y 1 1 0 1 1 DQ2.2/7 
 IL-10 13 2 4 3.3 0.5  

Diab 34 IFN-y 0 4 1 0 4.0 DQ2/6.4 
 IL-10 59 74 43 1.4 1.7  

Diab 35 IFN-y 1 0 0 1 1 DQ2/8 
 IL-10 81 151 74 1.1 2.1  

Diab 37 IFN-y 126 86 6 21 14 DQ5/5 
 IL-10 36 42 87 0.4 0.5  

Diab 38 IFN-y 11 3 3 3.7 1 DQ2/8 
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 IL-10 148 107 182 0.8 0.6  

Diab 39 IFN- 29 7 2 15 3.5 DQ2/8 

 IL-10 273 182 130 2.1 1.4  

Diab 40 IFN- 1 139 7 0.2 19.8 DQ6.4/9 

 IL-10 493 478 398 1.2 1.2  

Diab 41 IFN- 3 0 1 3 1 DQ5/8 

 IL-10 10 2 9 1.1 0.2  

Diab 43 IFN- 0 0 1 0 1 DQ8/8 

 IL-10 1 0 27 0 0  

Diab 44 IFN- 3 3 5 0.6 1 DQ2/8 

 IL-10 128 173 67 1.5 2.6  

Diab 45 IFN- 1 3 0 1 3 DQ2/2 

 IL-10 16 25 22 0.7 1.1  

Diab 46 IFN- 0 3 0 0 3 DQ2/8 

 IL-10 22 24 24 0.8 1  

Diab 47 IFN- 2 5 33 0.1 0.2 DQ8/8 

 IL-10 14 13 27 0.5 0.5  

Diab 48 IFN- 3 2 6 0.5 0.3 DQ2/6.4 

 IL-10 8 5 13 0.6 0.4  
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Supplementary Table 2. Cytokine responses of T1D patients against PPI naturally epitope eluted 

from high-risk HLA-DQ. Cytokine responses (IFN- and IL-10) against PPI17-24 was measured using 

ELISPOT. Data are expressed as the number (#) of spots in triplicate and are compared to the number of 

spots in triplicate in the presence of diluent alone. 

 

Patient Cytokine 
PPI 

17-24 
background SI PPI 

17-24 
HLA-DQ 

Diab 59 IFN-y 0 1 1 DQ2/8 
 IL-10 316 574 0.6  

Diab 60 IFN-y 0 1 1 DQ2/8 
 IL-10 1009 1524 1  

Diab 61 IFN-y 5 6 0.8 DQ2.2/8 
 IL-10 364 579 0.6  

Diab 63 IFN-y 3 1 3 DQ2/8 
 IL-10 724 236 3  

Diab 64 IFN-y 2 1 2 DQ5/8 
 IL-10 887 1050 0.9  

Diab 65 IFN-y 3 1 3 DQ2/2 
 IL-10 2201 1820 1.2  

Diab 66 IFN-y 0 1 1 DQ5/8 
 IL-10 272 326 0.8  

Diab 68 IFN-y 1 1 1 DQ2/8 
 IL-10 

708 
359 1.9  

Diab 69 IFN-y 3 1 3 DQ2/9 
 IL-10 648 562 1.2  

Diab 70 IFN-y 25 25 1 DQ2/8 
 IL-10 539 1185 0.5  

Diab 71 IFN-y 0 1 1 DQ2/8 
 IL-10 932 302 3.1  

Diab 72 IFN-y 0 1 1 DQ4/8 
 IL-10 166 631 0.3  

Diab 73 IFN-y 0 1 1 DQ2/2.2 
 IL-10 1971 1857 1.1  

Diab 74 IFN-y 1 1 1 DQ2/8 
 IL-10 1425 1684 0.9  

Diab 76 IFN-y 4 1 4 DQ2/8 
 IL-10 31 80 0.4  

Diab 77 IFN-y 5 1 5 DQ2/8 
 IL-10 914 1578 0.6  

Diab 79 IFN-y 0 1 1 DQ6/8 
 IL-10 473 483 1  

Diab 80 IFN-y 0 1 1 DQ2/5 
 IL-10 18 6 3  

Diab 82 IFN-y 6 1 1 DQ8/8 
 IL-10 820 1 820  

Diab 83 IFN-y 1 1 1 DQ5/8 
 IL-10 480 161 3  

Diab 84 IFN-y 0 1 1 DQ7/7 
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 IL-10 241 389 0.6  

Diab 89 IFN- 1 1 1 DQ2/8 

 IL-10 3 3 1  

Diab 90 IFN- 1 1 1 DQ2/4 

 IL-10 0 1 0  

Diab 93 IFN- 1 1 1 DQ2/8 

 IL-10 1512 1261 1.2  

Diab 94 IFN- 0 1 0 DQ5/5 

 IL-10 1339 1359 1  

Diab 95 IFN- 0 1 1 DQ2/5 

 IL-10 2 785 1  

Diab 96 IFN- 0 1 1 DQ2/8 

 IL-10 59 20 3  

Diab 97 IFN- 1 1 1 DQ4/7 

 IL-10 19 48 0.6  

Diab 98 IFN- 0 1 0 DQ2/7 

 IL-10 3 1 3  

Diab 99 IFN- 0 1 0 DQ2/8 

 IL-10 5 1 5  
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Supplementary Table 3. Cytokine responses of healthy controls against PPI and IA-2 naturally 

epitope eluted from high-risk HLA-DQ. Cytokine responses (IFN- and IL-10) against PPI17-24, IA-

2293-311 and IA-2318-333 were measured using ELISPOT. Data are expressed as the number (#) of spots in 

triplicate and are compared to the number of spots in triplicate in the presence of diluent alone. 

 

Control Cytokine 
PPI 

17-24 
IA-2 

293-311 
IA-2 

318-333 
background PPI 

17-24 
SI IA-2 

293-311 
SI IA-2 
318-333 

HLA-DQ 

HC01 IFN-y 4 4 0 0 4.0 4.0 0.0 DQ5/6.4 
 IL-10 2 3 5 6 0.3 0.5 0.8  

HC03 IFN-y 5 1 5 1 5.0 1.0 5.0 DQ5/6.2 
 IL-10 10 17 3 11 0.9 1.5 0.3  

HC04 IFN-y 1 3 1 1 1.0 3.0 1.0 DQ5/8 
 IL-10 1 1 3 1 1.0 1.0 3.0  

HC05 IFN-y 0 0 1 4 0.0 0.0 0.3 DQ5/5 
 IL-10 2 2 3 4 0.5 0.5 0.8  

HC06 IFN-y 7 2 7 18 0.4 0.1 0.4 DQ2/6.4 
 IL-10 1 1 1 0 1.0 1.0 1.0  

HC07 IFN-y 1 1 0 0 1.0 1.0 0.0 DQ2/5 
 IL-10 4 4 3 3 1.3 1.3 1.0  

HC08 IFN-y 0 0 0 0 0.0 0.0 0.0 DQ2/8 
 IL-10 4 2 2 3 1.3 0.7 0.7  

HC09 IFN-y 0 0 0 0 0.0 0.0 0.0 DQ3/5 
 IL-10 0 1 1 0 0.0 1.0 1.0  

HC10 IFN-y 6 14 14 16 0.4 0.9 0.9 DQ3/5 
 IL-10 4 3 12 11 0.4 0.3 1.1  

HC11 IFN-y 7 1 2 3 2.3 0.3 0.7 DQ5/8 
 IL-10 2 1 0 2 1.0 0.5 0.0  

HC12 IFN-y 1 0 1 1 1.0 0.0 1.0 DQ3/5 
 IL-10 1 4 0 0 1.0 4.0 0.0  

HC13 IFN-y 1 0 0 0 1.0 0.0 0.0 DQ2/8 
 IL-10 1 1 3 0 1.0 1.0 3.0  

HC14 IFN-y 1 0 1 0 1.0 0.0 1.0 DQ8/9 
 IL-10 2 3 3 5 0.4 0.6 0.6  

HC15 IFN-y 3 4 2 0 3.0 4.0 2.0 DQ2/8 
 IL-10 1 2 5 5 0.2 0.4 1.0  

HC16 IFN-y 0 0 0 1 0.0 0.0 0.0 DQ2/8 
 IL-10 6 6 5 2 3.0 3.0 2.5  

HC17 IFN-y 0 0 0 0 0.0 0.0 0.0 DQ8/8 
 IL-10 0 0 0 0 0.0 0.0 0.0  

HC18 IFN-y 0 1 0 0 0.0 1.0 0.0 DQ7/7 
 IL-10 0 4 2 1 0.0 4.0 2.0  

HC19 IFN-y 0 2 1 2 0.0 1.0 0.5 DQ2/7 
 IL-10 0 1 0 0 0.0 1.0 0.0  

HC20 IFN-y 1 25 19 11 0.1 2.3 1.7 DQ2/8 
 IL-10 1 10 3 3 0.3 3.3 1.0  

HC21 IFN-y 5 7 11 15 0.3 0.5 0.7 DQ3/5 
 IL-10 2 3 3 3 0.7 1.0 1.0  

HC22 IFN-y 161 127 110 92 1.8 1.4 1.2 DQ2/2 
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 IL-10 3 18 8 18 0.2 1.0 0.4  

HC23 IFN- 8 11 12 10 0.8 1.1 1.2 DQ5/8 

 IL-10 0 3 2 5 0.0 0.6 0.4  

HC24 IFN- 5 6 12 5 1.0 1.2 2.4 DQ3/5 

 IL-10 3 7 7 3 1.0 2.3 2.3  

HC25 IFN- 4 1 1 0 4.0 1.0 1.0 DQ2/6.2 

 IL-10 7 10 6 10 0.7 1.0 0.6  

HC26 IFN- 3 8 10 4 0.8 2.0 2.5 DQ6.2/8 

 IL-10 4 3 1 3 1.3 1.0 0.3  

HC27 IFN- 0 0 1 0 0.0 0.0 1.0 DQ2/7 

 IL-10 2 4 4 1 2.0 4.0 4.0  

HC28 IFN- 0 1 1 3 0.0 0.3 0.3 DQ8/8 

 IL-10 2 4 0 3 0.7 1.3 0.0  

HC29 IFN- 1 0 1 2 0.5 0.0 0.5 DQ6.3/8 

 IL-10 0 0 0 0 0.0 0.0 0.0  

HC31 IFN- 3 0 4 0 3.0 0.0 4.0 DQ2/2 

 IL-10 0 0 5 0 0.0 0.0 5.0  

HC32 IFN- 3 1 0 0 3.0 1.0 0.0 DQ2/6.3 

 IL-10 0 1 0 1 0.0 1.0 0.0  

HC33 IFN- 1 3 1 0 1.0 3.0 1.0 DQ3/5 

 IL-10 0 5 1 1 0.0 5.0 1.0  

HC34 IFN- 6 3 1 4 1.5 0.8 0.3 DQ6.3/8 

 IL-10 2 10 4 8 0.3 1.3 0.5  

HC35 IFN- 2 5 9 7 0.3 0.7 1.3 DQ2/2 

 IL-10 10 16 8 23 0.4 0.7 0.3  

HC36 IFN- 6 5 2 3 2.0 1.7 0.7 DQ2/5 

 IL-10 15 30 19 10 1.5 3.0 1.9  

HC37 IFN- 8 14 11 11 0.7 1.3 1.0 DQ2/6.2 

 IL-10 29 39 18 42 0.7 0.9 0.4  

HC38 IFN- 3 2 9 5 0.6 0.4 1.8 DQ2/6.4 

 IL-10 1 1 1 0 1.0 1.0 1.0  

 


