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Supplementary Figures and Tables 32 
 33 
Supplementary Figure 1. Loss of WFS1 Leads to Induction of PSP/reg. (a) Two-34 

dimensional gel electrophoresis was used to resolve the proteomes derived from islets isolated 35 

from two 17-week-old WFS1 beta cell specific knockout mice and two age-matched littermate 36 

controls. Control (WFS1+/+) samples were labeled with Cy2 (green) and WFS1 knockout 37 

(WFS1-/-) samples were labeled with Cy5 (red). Of the approximately 450 spots analyzed in 38 

the molecular mass range of 5 – 110 kDa, 72 protein spots showed a difference of 1.5-fold or 39 

greater between WFS1 knockout islets and control islets. Spots 1-12 were selected for protein 40 

identification via mass spectroscopy (Table 1). (b) Pancreatic stone protein (PSP/reg) was the 41 

most upregulated protein identified in the WFS1 knockout islets. PSP/reg demonstrated 2 42 

isoforms. The higher molecular weight isoform was upregulated 3.98-fold, while the lower 43 

molecular weight isoform was upregulated 3.55-fold. (c) Paraffin sections were from both 44 

WFS1+/+ and WFS1-/- mice were stained for insulin (green) and mouse PSP/reg (mReg2) 45 

(red). These images indicate that PSP/reg co-localizes with insulin the mouse islet. As 46 

expected, mReg2 is also abundant within the pancreatic acinar cells.  47 

 48 

Supplementary Figure 2. Univariate analysis of PSP/reg clinical data 49 

Serum PSP/reg levels obtained from the subjects at the 2014 Wolfram syndrome research 50 

clinic were compared to (a) fasting c-peptide, (b) age on onset of diabetes mellitus, (c) age of 51 

onset of optic nerve atrophy, (d) age of onset of hearing loss, and (e) age of onset of diabetes 52 

insipidus. Serum PSP/reg levels were also compared to the Wolfram syndrome Unified Rating 53 

Scale (WURS) score. (f) Total WURS score. (g) WURS physical component (h) WURS 54 

behavioral component.  55 
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Spot Number Protein Name Fold Change 
1 Chymotrypsinogen B 2.73 
2 Chymotrypsinogen B 2.86 
3 Trypsin 4 precursor 3.01 
4 Pancreatic alpha-amylase (N-Terminal Fragment) -2.02 
5 Pancreatic alpha-amylase (N-Terminal Fragment) 2.93 
6 Protein Disulfide Isomerase 3.72 
7 Trypsinogen 7 precursor 3.02 
8 Trypsinogen 7 precursor 2.99 
9 Chymotrypsin Like Elastase 2.5 

10 Chymotrypsin Like Elastase 3.31 
11 Pancreatic Stone Protein (PSP/reg) 3.98 
12 Pancreatic Stone Protein (PSP/reg) 3.55 

 56 
Supplementary Table 1. Proteomic Profiling of WFS1 Knockout Islets. Spots were 57 

selected based on their degree of upregulation in the knockout (WFS1-/-) compared to control 58 

(WFS1+/+) islets. Protein spots were subjected to in-gel trypsin digestion, peptides extraction, 59 

and desalting followed by matrix assisted laser desorption/ionization-time of flight analysis to 60 

determine their identity. Proteins of interest were identified using database search (Ingenuity 61 

Systems, Redwood City, CA; and PubMed). Spot number correlates to the positions seen in 62 

Supplementary Figure 1a.  63 
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