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                    Abstract
In the last decade, the use of phylogenetic networks to analyze the evolution of species whose past is likely to include reticulation events, such as horizontal gene transfer or hybridization, has gained popularity among evolutionary biologists. Nevertheless, the evolution of a particular gene can generally be described without reticulation events and therefore be represented by a phylogenetic tree. While this is not in contrast to each other, it places emphasis on the necessity of algorithms that analyze and summarize the tree-like information that is contained in a phylogenetic network. We contribute to the toolbox of such algorithms by investigating the question of whether or not a phylogenetic network embeds a tree twice and give a quadratic-time algorithm to solve this problem for a class of networks that is more general than tree-child networks.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]


Fig. 5[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        When is a Phylogenetic Network Simply an Amalgamation of Two Trees?
                                        
                                    

                                    
                                        Article
                                        
                                         06 July 2018
                                    

                                

                                Charles Semple & Jack Simpson

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The Space of Tree-Based Phylogenetic Networks
                                        
                                    

                                    
                                        Article
                                        
                                         04 June 2020
                                    

                                

                                Mareike Fischer & Andrew Francis

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Tree-Based Unrooted Phylogenetic Networks
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 December 2017
                                    

                                

                                A. Francis, K. T. Huber & V. Moulton

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Cardona G, Llabrés M, Rosselló F, Valiente G (2008) A distance metric for a class of tree-sibling phylogenetic networks. Bioinformatics 24:1481–1488
Article 
    
                    Google Scholar 
                

	Cardona G, Rossello F, Valiente G (2009) Comparison of tree-child phylogenetic networks. IEEE Trans Comput Biol Bioinform 6:552–569
Article 
    
                    Google Scholar 
                

	Cormen TH, Leiserson CE, Rivest RL, Stein C (2001) Introduction to algorithms. MIT Press and McGraw-Hill, New York
MATH 
    
                    Google Scholar 
                

	Huson DH, Rupp R, Scornavacca C (2010) Phylogenetic networks: concepts, algorithms and applications. Cambridge University Press, Cambridge, MA
Book 
    
                    Google Scholar 
                

	van Iersel L, Semple C, Steel M (2010) Locating a tree in a phylogenetic network. Inf Process Lett 110:1037–1043
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Kanj IA, Nakhleh L, Than C, Xia G (2008) Seeing the trees and their branches in the network is hard. Theor Comput Sci 401:153–164
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Linz S, St. John K, Semple C (2013) Counting trees in a phylogenetic network is #P-complete. SIAM J Comput 42:1768–1776

	McDiarmid C, Semple C, Welsh D (in press) Counting phylogenetic networks. Ann Comb

	Nakhleh L, Jin G, Zhao F, Mellor-Crummey J (2005) Reconstructing phylogenetic networks using maximum parsimony. In: IEEE computational systems bioinformatics conference, pp 440–442

	Willson SJ (2010) Properties of normal phylogenetic networks. Bull Math Biol 72:340–358
Article 
    MathSciNet 
    MATH 
    
                    Google Scholar 
                

	Willson SJ (2012) Tree-average distances on certain phylogenetic networks have their weights uniquely determined. Algorithm Mol Biol 7:13
Article 
    
                    Google Scholar 
                


Download references




Acknowledgments
We thank the two anonymous referees for their helpful comments.


Author information
Authors and Affiliations
	Biomathematics Research Centre, Department of Mathematics and Statistics, University of Canterbury, Christchurch, New Zealand
Paul Cordue, Simone Linz & Charles Semple


Authors	Paul CordueView author publications
You can also search for this author in
                        PubMed Google Scholar



	Simone LinzView author publications
You can also search for this author in
                        PubMed Google Scholar



	Charles SempleView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Simone Linz.


Additional information
We thank the Allan Wilson Centre for Molecular Ecology and Evolution, the New Zealand Marsden Fund, and the 7th European Community Framework Programme for their financial support.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Cordue, P., Linz, S. & Semple, C. Phylogenetic Networks that Display a Tree Twice.
                    Bull Math Biol 76, 2664–2679 (2014). https://doi.org/10.1007/s11538-014-0032-x
Download citation
	Received: 11 March 2014

	Accepted: 17 September 2014

	Published: 23 September 2014

	Issue Date: October 2014

	DOI: https://doi.org/10.1007/s11538-014-0032-x


Share this article
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
                        


Keywords
	Displaying
	Phylogenetic network
	Phylogenetic tree
	 Tree-child
	Tree-path
	Tree-sibling








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					18.207.127.179
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    