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Supplementary Figure 1. Background modeling with Rag2-/- and µMT mice. A. Percent of 
reads mapping to human and mouse GFAP positive control peptides after two and three rounds of 
panning. B. Number of enriched peptides identified with a z-score greater than 3 and fold-change 
greater than 2 compared to mockIP in each experimental sample (mock IP) or mouse strain (Rag2-

/-, µMT, OB1, B6, and IgD+/- Lyn-/-). C. Heatmap of top peptide log 10 fold change over mock IP in 
Rag2-/- or µMT mice compared to B6 mice. Exact p-value is reported, each dot corresponds to a 
mouse or mockIP replicate; Kruskal Wallis test with Dunn post-hoc. D. Heatmap of Pearson 
correlation of two technically replicated peptide enrichments in Lyn-/- IgD+/- mice by PhIP-seq. 
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Supplementary Figure 2. Autoreactive peptides in Lyn-/- IgD+/- mice. Heatmap of log10 fold 
change over MBM in A. top 50 peptides ranked by fold change in Lyn-/- IgD+/- versus B6 mice. 
Peptide enrichments were identified by PhIP-seq in A and annotated by their corresponding protein. 
Male (M) or female (F) mouse sex indicated on x-axis. Log10 fold change over MBM or normalized 
intensity of B. Snrp/SmD C. Collgen VI, D.  or Laminin in Lyn-/-IgD+/- (left) or Lyn-/- (right) or wildtype 
control mice as detected by PhIP-seq (left) or autoantigen array (right).  
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Supplementary Figure 3. Anti-nuclear antibodies in Lyn-/- IgD+/- mice. Representative images 
of immunofluorescence detection of Lyn-/-IgD+/- (left) or wildtype (right) mouse sera binding to nuclei 
of HEp-2 cell line. Side-by-side single channel emission for DAPI and anti-mouse Alexa488 is 
shown for each mouse. Scale bar corresponds to 10µm.  
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Supplementary Figure 4. Autoreactive peptides in NOD mice. A. Sum log10 fold change over 
MBM and B-C. heatmap of log10 fold change of insulin pathway (A) or predicted pancreatic proteins 
(B) or 50 peptides ranked by fold change (C) in B6 or NOD mice. Male (M) or female (F) mouse 
sex indicated on x-axis in C. Peptide enrichments were identified by PhIP-seq in and annotated by 
their corresponding protein. 
 
  

Insulin pathwayIns1

Figure S4

A C

B6
NOD

0

0.2

0.4

0.6

p= 0.003
su

m
lo

g 1
0(

FC
)

B

log10(FC)
0 1 2 3 4

Sa
liv
ar
y

WizSchip1Asb1Cstf3Arhgef3WizAtrxArhgef3Ccdc88bHoxa9Thrap3C2cd3Chd4HnrnplHsf1HnrnplChd4Ikzf4Ptch1Chd3Chd4C2cd3HnrnplIkzf2Chd4Zscan20Eps8Ikzf2Chmp3

Se
m
in
al

M M F F F M M F F M M M M M F M F M F M

HnrnplSvs3aCpne5PtprfRad54l2Svs3aCpne5Ikzf2Caprin1Setd3Ccdc88cPtprfPtprfPtprfZscan20Svs4HnrnplTimmdc1Arhgef3HnrnplChmp3Esco1Slc4a1apCaprin1WizPtch1Rad54l2R3hdm2Thrap3Eps8WizIkzf2Rad54l2Arhgef3

Lu
ng

Akap11
Caprin1
Nphp1
Zkscan8
Bckdhb
C2cd3
Chmp3
Osbpl6
Ccdc88c
Syne1
Cpne5
Ehbp1l1
Plec
Esco1
Atrx
Syne1
Plec
Ikzf2
Cyba
Caprin1
Wiz
Ptprf
Cox10
Sash1
Hnrnpl
Nynrin
Cpne5
Ptprf
Golim4
Eps8
Wiz
Celf2
Cox10
Ptprf
Ccdc88b
Pde4b
Ptprf
Hnrnpl
C2cd3
Itgb2
Ctdspl2
Dnah3
Hip1
Ikzf2
Hsf1
Rif1
Ppp6r2
Hnrnpl

p= 0.03
Orc1Hsf1Ikzf2Zscan20Eps8Stard9Esco1Chd4PtprfAtrxAldh1l2Eif4g1Stard9Ppp6r2Zkscan8WizHnrnplPtprfCstf3Camsap1Rad54l2C2cd3PtprfEif4g1Schip1SypPtprfC2cd3HnrnplZnfx1Chd4Rad54l2Rnf111Akap11Ccdc88cWizChd4Pla2g6Chd4Stard9WtapGolim4Osbpl6Stard9Ikzf2Thrap3Rad54l2Hnrnpl

Pa
nc
re
as

Caprin1HnrnplBckdhbC2cd3Esco1Stard9HnrnplPappaCaprin1Ppp6r2Eif4g1Eif4g1Ccdc88cHnrnplZscan20WizStard9Arhgef3C2cd3Timmdc1Thrap3Eps8Ikzf2Ikzf2Chmp3Stard9WizStard9Arhgef3

Pr
os
ta
te

NODB6

NODB6

B6
NOD

0

0.05

0.10

0.15

0.20



 
 

5 
 

 
Supplementary Figure 5. Autoreactive peptides in Aire-/- mice. A. Heatmap of log10 fold change 
over background in top 20 peptides ranked by fold change in Aire-/- versus NOD mice. B. Sum log10 
fold change over MBM of peptides tiling across Plin2, Plin3, Plin4, and Plin5. C. Heatmap of Plin1 
PAT domain positional sum log10 fold change over MBM in Aire-/- or NOD mice annotated with 
positional conservation with other perilipin family proteins.  Peptide enrichments were identified by 
PhIP-seq and annotated by their corresponding protein. 
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Supplementary Figure 6. Method for split luciferase binding assay. A. Schematic of split 
luciferase binding assay (SLBA) protocol. HiBiT-tagged constructs are synthesized as DNA 
oligomers, amplified by PCR, and in vitro translated (IVTT). After immunoprecipitation (IP) with 
serum antibodies, peptide enrichment is quantified by adding LgBiT that complexes with HiBiT tag 
and generates luminescence given a fumerazine substrate. B. Relative luminescence units (RLU) 
of in-frame stop codon or Plin1 constructs. 
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Supplementary Figure 7. Quantification of cell-infiltrates in adipose tissue of Aire-/- mice. A. 
Representative images of inguinal fat pads stained with H&E and infiltrating cell boundaries (red) 
identified by QuPath software in wildtype NOD or Aire-/- NOD mice. Scale bar corresponds to 20µm. 
B. Infiltrating cells per 1e7µm2 area in wildtype NOD or Aire-/- NOD mice. KS test for significance.  
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