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Supplemental Figure 1. Comparison of Byonic results with O-Pair Search. a) O-glycoPSMs 

(bars) and search times (top) are shown for three different semi-tryptic searches of the StcE-

trypsin data, including Byonic with O-glycans set as “common2”, O-Pair Search with the 

“2allowed” setting, and O-Pair Search with standard settings. Details on O-Pair Search settings 

are available in Supplemental Table 2. For all three searches, 3 missed cleavages with semi-

tryptic specificity were allowed, and a 22-glycan database was used. Average search times in 

minutes are provided above each condition, and bars represent the average of two replicates that 

are also provided as separate data points. b) The overlap in O-glycosites detected between the 

Byonic “common2” search and the “2allowed” O-Pair Search. 

 

  



 
 

Supplemental Figure 2. Glycan distributions a the P1’ position for OgpA proteolysis with a 

non-specific search and a Keep10 setting. Distributions are for a standard non-specific search 

(4 O-glycosites per peptide, 22 O-glycan database; “standard”), a non-specific search that allows 

5 O-glycosites per peptide (“5 allowed”), and a non-specific search that uses a 47 O-glycan 

database (“47glycans”). 

 

 

  



 
Supplemental Figure 3. Glycan distributions a the P2, P1, and P1’ positions for StcE 

proteolysis with a non-specific search and a Keep10 setting. Distributions are for a standard 

non-specific search (4 O-glycosites per peptide, 22 O-glycan database; “standard”), a non-

specific search that allows 5 O-glycosites per peptide (“5 allowed”), and a non-specific search 

that uses a 47 O-glycan database (“47glycans”). 

 

 

  



 
Supplemental Figure 4. Glycan distributions a the P2, P1, and P1’ positions for StcE 

proteolysis with a semi-tryptic search and a Keep10 setting. Distributions are for a standard 

semi-tryptic search (4 O-glycosites per peptide, 22 O-glycan database; “standard”), a semi-tryptic 

search that allows 5 O-glycosites per peptide (“5 allowed”), and a semi-tryptic search that uses a 

47 O-glycan database (“47glycans”). 

 

 

 

 

  



 
 

Supplemental Figure 5. Distribution of O-glycosites per peptide for OgpA+trypsin 

digestions with various search settings. Stacked bar graphs show the proportion of O-

glycoPSM identifications that had one, two, three, or four modified O-glycosites in O-glycoPSM 

identifications for semi-tryptic and defined OgpA-Trypsin searches when allowing 6 or 12 missed 

cleavages.  

 

  



 
 

Supplemental Figure 6. Defining protease specificity for StcE. a) O-glycoPSM identifications 

for semi-tryptic and defined StcE-Trypsin searches when allowing 6 or 12 missed cleavages. Bars 

represent the average of two replicates that are also provided as separate data points.  b) Peptide-

glycan cleavage motif for OgpA cleavage generated using data from a defined OgpA-Trypsin 

search with 12 missed cleavages. Bar graphs above the sequence motifs show the percent of 

serine and threonine residues observed at a given location that were O-glycosylated, and pie 

graphs show the distribution of glycans observed at P2, P1, and P1’. 

 

  



 
 

Supplemental Figure 7. IMPa peptide-glycan cleavage motifs. Peptide-glycan cleavage are 

shown for IMPa for a) a non-specific search, b) a semi-tryptic search, and c) a defined search 

where IMPa digestion included co-incubation with sialidase. All three searches use a 47 glycan 

database and a Keep10 setting. Bar graphs above the sequence motifs show the percent of serine 

and threonine residues observed at a given location that were O-glycosylated, and pie graphs 

show the distribution of glycans observed at P1’. 

 

 

 

  



 
 

Supplemental Figure 8. Distribution of O-glycosites per peptide for various O-

glycoprotease digestions. Stacked bar graphs show the proportion of O-glycoPSM 

identifications that had one, two, three, or four modified O-glycosites in StcE, OgpA, and IMPa 

digestions with (“+”) and without (“-“) sialidase treatment. All O-glycoprotease treatments included 

a subsequent trypsin digestion.   

 

 

  



 
Supplemental Table 1. Description of search parameters that can be defined by the user in 

an O-Pair Search within MetaMorpheus. The list is not exhaustive but includes all parameters 

tested in this study. The table is continued on the next page. 

 

  



 
Supplemental Table 1 continued. Description of search parameters that can be defined by 

the user in an O-Pair Search within MetaMorpheus. The list is not exhaustive but includes all 

parameters tested in this study. 

 

 

  



 
Supplemental Table 2. Description of the various search settings and their short name 

condition names for searches used throughout this study. 

 

 


