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   Synonyms

   
    Co-expression network; Expression signature; Functional GO and pathway-based network; Genomics network

   

  

 
 
  
   Definition

   
    High-throughput molecular biology data is often analyzed and represented today through molecular networks. The network of interacting proteins/genes is an undirected network, where proteins/genes are represented by nodes and the interaction between them are represented by edges. The multiple nodes and corresponding edges in a network together form modules/subnetworks that manifest high internal similarity/correlation (i.e., modular networks). These modules form an independent connected component with each other, while they are sparsely connected with the rest of the network (Erten et al. 2009). The network modules carrying biologically meaningful information are termed as functional modules. A general concept on identifying signature and functional module is described below.

   

  

 
 
  
   Characteristics

   
    Identification of Signature and Functional Network Modules

    Modular networks...

   

  

 

                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   899.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   549.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                            References
	Dezso Z, Nikolsky Y, Nikolskaya T, Miller J, Cherba D, Webb C, Bugrim A (2009) Identifying disease-specific genes based on their topological significance in protein networks. BMC Syst Biol 3:36
PubMed 
    
                    Google Scholar 
                

	Dudley JT, Butte AJ (2009) Identification of discriminating biomarkers for human disease using integrative network biology. Pac Symp Biocomput 27–38

                    Google Scholar 
                

	Erten S, Li X, Bebek G, Li J, Koyutürk M (2009) Phylogenetic analysis of modularity in protein interaction networks. BMC Bioinformatics 10:333
PubMed 
    
                    Google Scholar 
                

	Gilchrist M, Thorsson V, Li B, Rust AG, Korb M, Roach JC, Kennedy K, Hai T, Bolouri H, Aderem A (2006) Systems biology approaches identify ATF3 as a negative regulator of toll-like receptor 4. Nature 441(7090):173–178
PubMed 
    CAS 
    
                    Google Scholar 
                

	Karlebach G, Shamir R (2008) Modelling and analysis of gene regulatory networks. Nature Reviews Molecular Cell Biology 9:770–780
PubMed 
    CAS 
    
                    Google Scholar 
                

	Lee TI, Rinaldi NJ, Robert F, Odom DT, Bar-Joseph Z, Gerber GK, Hannett NM, Harbison CT, Thompson CM, Simon I, Zeitlinger J, Jennings EG, Murray HL, Gordon DB, Ren B, Wyrick JJ, Tagne JB, Volkert TL, Fraenkel E, Gifford DK, Young RA (2002) Transcriptional regulatory networks in Saccharomyces cerevisiae. Science 298(5594):799–804
PubMed 
    CAS 
    
                    Google Scholar 
                

	Levy SF, Siegal ML (2008) Network hubs buffer environmental variation in Saccharomyces cerevisiae. PLoS Biol 6(11):e264
PubMed 
    
                    Google Scholar 
                

	Lin CC, Hsiang JT, Wu CY, Oyang YJ, Juan HF, Huang HC (2010) Dynamic functional modules in co-expressed protein interaction networks of dilated cardiomyopathy. BMC Syst Biol 4:138
PubMed 
    
                    Google Scholar 
                

	Mani KM, Lefebvre C, Wang K, Lim WK, Basso K, Dalla-Favera R, Califano A (2008) A systems biology approach to prediction of oncogenes and molecular perturbation targets in B-cell lymphomas. Mol Syst Biol 4:169
PubMed 
    
                    Google Scholar 
                

	Schiess R, Wollscheid B, Aebersold R (2009) Targeted proteomic strategy for clinical biomarker discovery. Mol Oncol 3(1):33–44
PubMed 
    CAS 
    
                    Google Scholar 
                

	Suthram S, Dudley JT, Chiang AP, Chen R, Hastie TJ, Butte AJ (2010) Network-based elucidation of human disease similarities reveals common functional modules enriched for pluripotent drug targets. PLoS Comput Biol 6(2):e1000662
PubMed 
    
                    Google Scholar 
                

	Wong DJ, Liu H, Ridky TW, Cassarino D, Segal E, Chang HY (2008) Module map of stem cell genes guides creation of epithelial cancer stem cells. Cell Stem Cell 2(4):333–344
PubMed 
    CAS 
    
                    Google Scholar 
                

	Wuchty S (2004) Evolution and topology in the yeast protein interaction network. Genome Res 14(7):1310–1314
PubMed 
    CAS 
    
                    Google Scholar 
                

	Yu H, Kim PM, Sprecher E, Trifonov V, Gerstein M (2007) The importance of bottlenecks in protein networks: correlation with gene essentiality and expression dynamics. PLoS Comput Biol 3(4):e59
PubMed 
    
                    Google Scholar 
                

	Zheng L, Christina C (2009) Systems biology for identifying liver toxicity pathways. BMC Proc 3(Suppl 2):S2

                    Google Scholar 
                

	Zhou X, Wong ST (2009) Computational systems bioinformatics and bioimaging for pathway analysis and drug screening. Proc IEEE Inst Electr Electron Eng 96(8):1310–1331

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	BioCOS Life Sciences Pvt. Limited, Institute of Bioinformatics and Applied Biotechnology, Bangalore Biotech Park (IBAB Campus), Bangalore, Karnataka, 560100, India
Dr. Shipra Agrawal

	Chromatin Biology Laboratory, Molecular Biology and Genetics Unit, Jawaharlal Nehru Center for Advanced Research, Jakkur (PO), Bangalore, Karnataka, 560 064, India
Prof. M. R. Satyanarayana Rao


Authors	Dr. Shipra AgrawalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Prof. M. R. Satyanarayana RaoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                M. R. Satyanarayana Rao .


Editor information
Editors and Affiliations
	Biomedical Sciences Research Institute, University of Ulster, Coleraine, UK
Werner Dubitzky 

	Department of Computer Science, University of Rostock, Rostock, Germany
Olaf Wolkenhauer 

	Department of Bio and Brain Engineering, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, Republic of Korea
Kwang-Hyun Cho 

	Department of Biomedical Engineering, Rensselaer Polytechnic Institute, Troy, NY, USA
Hiroki Yokota 




Rights and permissions
Reprints and permissions


Copyright information
© 2013 Springer Science+Business Media, LLC


About this entry
Cite this entry
Agrawal, S., Rao, M.R.S. (2013).  Functional/Signature Network Module for Target Pathway/Gene Discovery.

                     In: Dubitzky, W., Wolkenhauer, O., Cho, KH., Yokota, H. (eds) Encyclopedia of Systems Biology. Springer, New York, NY. https://doi.org/10.1007/978-1-4419-9863-7_584
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-1-4419-9863-7_584

	
                            Publisher Name: Springer, New York, NY

	
                                Print ISBN: 978-1-4419-9862-0

	
                                Online ISBN: 978-1-4419-9863-7

	eBook Packages: Biomedical and Life SciencesReference Module Biomedical and Life Sciences


Share this entry
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







Publish with us
Policies and ethics



                            
                            
    

                        
                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   899.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Hardcover Book
      
	
       USD   549.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.80.78.225
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


