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Figure S1. Illustration of peptide fragment separation. Proteolytic peptides (from maltose binding 

protein) obtained as in Fig. 1 are separated roughly by C18 reversed phase HPLC using a shaped gradient 

to spread eluant peptides. Eluant is fed by electrospray into the mass spectrometer which repeatedly scans 

the entire mass spectrum (~1 sec/scan). From the total ion chromatogram in panel A, one scan is shown in 

B and expanded in C. 
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Figure S2. On the quality of MS/MS peptide identification. The number of b and y ions found for -

synuclein peptide fragments is plotted against the size of the peptide. Data sets obtained with the three 

different proteolysis conditions are merged (pepsin – red; fungal protease XIII – blue; the two in tandem – 

green). The large number of matching b and y ions found speaks for the quality of the MS/MS 

identifications. Of the 543 peptides found (all three protease combinations), only one has a suspiciously 

low number of daughter ions. 
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Table S1. The steps of peptide recognition and filtering used and the peptide survival record at 

each step. MS/MS runs used a CID top four method with dynamic exclusion and two replicates 

with static exclusion of peptides previously identified. MS/MS data were analyzed by SEQUEST 

(Bioworks) to create a peptide list to be used in ExMS analysis of MS data. The peptide list was 

culled at Ppep <0.990 to reduce false identifications to 1/1000, and culled further by removing 

peptides not definitively found by the ExMS program in trial MS runs with all-H and 50% D-

exchanged protein. Items marked “merge” reflect the culling of redundantly found peptide ions.  

“Unique” means that peptides in more than one charge state are only counted once. The 

progression of peptide MS/MS identification shows that more peptides could be obtained.  

additional MS/MS steps and by additional proteolytic manipulations (different exposure time, 

other proteases). 
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