





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Systematic Functional Annotation and Visualization of Biological Networks
  
       View ORCID ProfileAnastasia Baryshnikova

  
      doi: https://doi.org/10.1101/030551 

  
  
  

Anastasia Baryshnikova 

1Lewis-Sigler Institute for Integrative Genomics, Princeton University, Princeton, NJ, 08544, USA


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Anastasia Baryshnikova




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Large-scale biological networks map functional relationships between most genes in the genome and can potentially uncover high level organizing principles governing cellular functions. Despite the availability of an incredible wealth of network data, our current understanding of their functional organization is very limited and essentially opaque to biologists. To facilitate the discovery and the interpretation of network functional structure, I developed a systematic quantitative approach to determine which functions are represented in a network, which parts of the network they are associated with and how they are related to one another. This method, named Spatial Analysis of Functional Enrichment (SAFE), detects network regions that are statistically overrepresented for a functional group or a quantitative phenotype of interest, and provides a visual representation of their relative positioning within the network. This visual representation is remarkably intuitive to biologists and maps the connection between a network and a set of functions with unprecedented clarity. By systematically annotating the genetic interaction similarity network from Saccharomyces cerevisiae with Gene Ontology (GO) biological process terms, SAFE proved to be accurate and robust to several sources of variation. In addition to GO, SAFE successfully annotated the network with other types of functional information, including quantitative chemical genomics and genetic interaction data. The union of these annotations produced a global view of the yeast cellular response to chemical treatment, which recapitulated known modes-of-action of chemical compounds and identified a potentially novel mechanism of resistance to the anti-cancer drug bortezomib. Finally, SAFE annotated the yeast protein-protein interaction network and revealed that, despite the lack of any visible topological structure on a global scale, the network presents a clear functional structure. These results demonstrate that SAFE is a powerful new tool for systematically annotating biological networks and investigating the global wiring diagram of the cell.
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