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Outline of talk 

• Brief intro to PhosphoSitePlus (PSP) 
• Improvements in HTP data quality 

– Reanalysis of in-house MS data 

• New tools 
– Motif and logo analysis 

• Building networks using data 
– Downloadable datasets 
– Cytoscape plugin 
– Building site-centric networks 

• Enhancing didactic pathways 
• Identifying subnetworks represented in MS datasets 
 



www.phosphosite.org 

http://www.phosphosite.org


Protein modification sites in PSP:  HTP and LTP 



Distinguishing MS data on protein page 

• Separate columns in site tables 

• Options to hide sites with only 1 MS reference, 
or less than 5 references total 



Reanalysis of CST MS data 

• Peptide spectra being re-evaluated using improved 
criteria: 
– Ascore>13 

– Better site localization 

• Less robust sites will be removed 

• Published sites are evaluated using similar criteria 
when available 



New tools  
• Motif/Logo Analysis Tools 



Motif/Logo analysis 



• Motif/Logo Analysis Tools 



PSP data content provides interactions at the PTM level: 
Site-centric networks 
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Exploiting site-specific data in PSP 

• Most interaction databases are protein-centric (e.g., protein-protein 
interactions) 

 

• Data curated in PSP is unique in providing interactions at the modification 
site level 

 

• Opportunity for more granular analysis of signaling networks; may provide 
greater insight into biological processes and disease 

 

 



Exporting site-specific data for analysis 





PhosphoSite plugin for Cytoscape 



PSP plugin builds protein-centric network 



PSP data content provides interactions at the PTM level: 
Site-centric networks 
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p53 site-specific network 



Using metanodes to simplify visualization 



Site-centric PSP network 

nodes: 
• 23,919 sites (only “annotated” subset) 
• 17,716 proteins 
• 1,473 treatments 
• 109 diseases 
• 26 effects on function 
• 34 effects on process 

 
edges: 
• 91,569 from PSP 
• 72,174 from external DBs* (GeneMania plugin) 



Entire site-centric network 



A didactic pathway 



Representation in Cytoscape (protein-centric) 



Site-centric representation (w/ metanodes) 



Site nodes contain modsite sequences as attributes 



Querying network using peptide sequences in 
dataset 

• Input: List of peptide sequences from MS dataset 

• RCytoscape to select nodes with matching sequence 
(node attribute) 

– site nodes, or metanodes including sites 

• Highlight site nodes in didactic pathway 

• Identify relevant subnetworks from entire network 



Insulin-regulated sites 



Insulin-responsive sites 



Downstream effects of PTMs 



Disease subnetwork 



Disease subnetwork 



Challenges 

• Managing visual complexity of site-centric networks 

• Refined tools 

– Defining metanodes globally 

– Programmatic matching of peptide and site sequences 

• Test hypothesis that site-based networks have 
greater analytical/predictive power 

– functional analysis (e.g., GO enrichment) 

– disease driver identification 
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