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            Key Points

                	
                  Bioinformatics approaches for integrating molecular networks across various types of interaction data, omics profiles, conditions or species have demonstrated considerable power for the detection and interpretation of biological modules.

                
	
                  Module-discovery approaches are broadly classified into four categories: identification of 'active modules' through the integration of networks and molecular profiles, identification of 'conserved modules' across multiple species, identification of 'differential modules' across different conditions and identification of 'composite modules' through the integration of different interaction types.

                
	
                  Active modules mark regions of a network that are most active during a given cellular or disease response and can identify important biomarkers, disease mechanisms and therapeutic targets.

                
	
                  Conserved modules are revealed through the alignment or comparison of networks across multiple species. Such modules reflect biologically important pathways that have been conserved over long evolutionary periods.

                
	
                  Differential modules are identified through differential analyses of experimentally mapped interactions across multiple conditions.

                
	
                  Composite modules are detected through the simultaneous integration of diverse types of molecular interactions.

                
	
                  Such integrative approaches reviewed here substantially increase the scope, scale and depth of bioinformatics analysis, by permitting joint interpretation of ensembles of distinct biological information.

                


              

Abstract
A central goal of systems biology is to elucidate the structural and functional architecture of the cell. To this end, large and complex networks of molecular interactions are being rapidly generated for humans and model organisms. A recent focus of bioinformatics research has been to integrate these networks with each other and with diverse molecular profiles to identify sets of molecules and interactions that participate in a common biological function â€” that is, 'modules'. Here, we classify such integrative approaches into four broad categories, describe their bioinformatic principles and review their applications.
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                    Figure 1: Identifying active modules.


Figure 2: Differential analysis of molecular networks across conditions.


Figure 3: Integrating networks across interaction types.


Figure 4: Identification of conserved functional modules by integration of data across multiple species.
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