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                    Abstract

The increase in the number of large data sets and the complexity of current probabilistic sequence evolution models necessitates fast and reliable phylogeny reconstruction methods. We describe a new approach, based on the maximum-likelihood principle, which clearly satisfies these requirements. The core of this method is a simple hill-climbing algorithm that adjusts tree topology and branch lengths simultaneously. This algorithm starts from an initial tree built by a fast distance-based method and modifies this tree to improve its likelihood at each iteration. Due to this simultaneous adjustment of the topology and branch lengths, only a few iterations are sufficient to reach an optimum. We used extensive and realistic computer simulations to show that the topological accuracy of this new method is at least as high as that of the existing maximum-likelihood programs and much higher than the performance of distance-based and parsimony approaches. The reduction of computing time is dramatic in comparison with other maximum-likelihood packages, while the likelihood maximization ability tends to be higher. For example, only 12 min were required on a standard personal computer to analyze a data set consisting of 500 rbc L sequences with 1,428 base pairs from plant plastids, thus reaching a speed of the same order as some popular distance-based and parsimony algorithms. This new method is implemented in the PHYML program, which is freely available on our web page: http://www.lirmm.fr/w3ifa/MAAS/.
                    

Algorithm, computer simulations, maximum likelihood, phylogeny, rbcL, RDPII project
    
    
         
    


                
                        
                            

                            PDF
                        

                    This content is only available as a PDF.
                



        


        
© 2003 Society of Systematic Biologists


        

    








 
    

    
        
    
                
                    Issue Section:

                        Articles
                


    



 
    

    
        
        
            

                    
                            Associate Editor:


                        

                            Bruce Rannala
                            

    
        
    Bruce Rannala



            
            Associate Editor
            

    



    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    



                            

                        
                        

                    

            

        

 
    


                

                
                    Download all slides
                

                    
         
    


                
    
        

 
    

    
         
    


                

            

        


    




    
        
    
        
            
        

            Advertisement

            


 
    

 

    

 

    

    
        



        


    
            
                Citations

                    
    
        

 
    


                    

                            

                    
                Views

                
                    10,896

                

            

                    
                    Altmetric

                    
    
            
    

         
 
    


                    



            

                    
                
                    [image: Information]
                    More metrics information
                
            

    




                
                    




    
            Metrics


            
                
                    
                        Total Views
                        10,896
                    

                    
                        
                            2,371
                            Pageviews
                        

                        
                            8,525
                            PDF Downloads
                        

                                            

                

                Since 11/1/2016

            


            
            
                


                
                    	Month:	Total Views:
	November 2016	1
	December 2016	4
	January 2017	85
	February 2017	187
	March 2017	191
	April 2017	92
	May 2017	109
	June 2017	127
	July 2017	110
	August 2017	128
	September 2017	93
	October 2017	153
	November 2017	195
	December 2017	343
	January 2018	328
	February 2018	409
	March 2018	408
	April 2018	438
	May 2018	129
	June 2018	114
	July 2018	87
	August 2018	138
	September 2018	116
	October 2018	107
	November 2018	141
	December 2018	126
	January 2019	115
	February 2019	103
	March 2019	172
	April 2019	120
	May 2019	119
	June 2019	114
	July 2019	97
	August 2019	118
	September 2019	97
	October 2019	115
	November 2019	120
	December 2019	92
	January 2020	102
	February 2020	84
	March 2020	92
	April 2020	140
	May 2020	68
	June 2020	112
	July 2020	82
	August 2020	84
	September 2020	92
	October 2020	112
	November 2020	119
	December 2020	89
	January 2021	139
	February 2021	94
	March 2021	115
	April 2021	132
	May 2021	107
	June 2021	90
	July 2021	78
	August 2021	91
	September 2021	88
	October 2021	101
	November 2021	108
	December 2021	95
	January 2022	96
	February 2022	88
	March 2022	132
	April 2022	125
	May 2022	120
	June 2022	101
	July 2022	73
	August 2022	77
	September 2022	103
	October 2022	101
	November 2022	127
	December 2022	103
	January 2023	110
	February 2023	104
	March 2023	143
	April 2023	106
	May 2023	101
	June 2023	87
	July 2023	73
	August 2023	86
	September 2023	70
	October 2023	109
	November 2023	89
	December 2023	93
	January 2024	96
	February 2024	107
	March 2024	100
	April 2024	21


                

            



        
            Citations

                
    
        

 
    


                    Powered by Dimensions
                

                                
                        
                                14,360
                        
                        Web of Science
                    

        



        
            Altmetrics

            

    
            
    

         
 
    

            

        






    

                        ×
                    

                

        


 
    

    
        
    
        Email alerts

                
                    Article activity alert
                

                
                    Advance article alerts
                

                
                    New issue alert
                

                    
                Receive exclusive offers and updates from Oxford Academic
            

        
            

            
                
            
        

    

 
    

    
            


 
    

    
        
    Citing articles via

    
            
                Web of Science (14360)
            

                    
                Google Scholar
            

            


 
    

    
            	
                
                    Latest
                

            
	
                
                    Most Read
                

            
	
                
                    Most Cited
                

            


        






    




            
                    


    


    



        
Museum skins enable identification of introgression associated with cytonuclear discordance    



 






        
            
        







    


    



        
The sequential direct and indirect effects of mountain uplift, climatic niche and floral trait evolution on diversification dynamics in an Andean plant clade    



 






        
            
        







    


    



        
DateLife: Leveraging Databases and Analytical Tools to Reveal the Dated Tree of Life    



 






        
            
        







    


    



        
Considering Decoupled Phenotypic Diversification Between Ontogenetic Phases in Macroevolution: An Example Using Triggerfishes (Balistidae)    



 






        
            
        







    


    



        
Distinguishing cophylogenetic signal from phylogenetic congruence clarifies the interplay between evolutionary history and species interactions    



 






        
            
        






                    

            





        
        
        
        
        
 
    

    
            
        More from Oxford Academic

            
                Biological Sciences
            

            
                Evolutionary Biology
            

            
                Science and Mathematics
            


            
                Books
            

            
                Journals
            

    

 
    


    




    



    
        
    
        
            
        

            Advertisement

            


 
    













                

            
    


        
        


        
            


    
    
        
    
        
            
        

            Advertisement

                    
                close advertisement
            
    


 
    


    


    
            
    
        
    
        
            
        

            Advertisement

            


 
    


    



    



    	
    About Systematic Biology

	
    Editorial Board

	
    Author Guidelines

	
    Contact Us

	
    Facebook


	
    Twitter

	
    Purchase

	
    Recommend to your Library

	
    Advertising and Corporate Services

	
    Journals Career Network







        
            

    [image: Systematic Biology]
                        


        
            	Online ISSN 1076-836X
	Print ISSN 1063-5157
	Copyright © 2024 Society of Systematic Biologists


        



    


 
    


    
        
    
        



    
    



	About Oxford Academic
	Publish journals with us
	University press partners
	What we publish
	New features 





	Authoring
	Open access
	Purchasing
	Institutional account management
	Rights and permissions





	Get help with access
	Accessibility
	Contact us
	Advertising
	Media enquiries





	Oxford University Press
	News
	Oxford Languages
	University of Oxford





Oxford University Press is a department of the University of Oxford. It furthers the University's objective of excellence in research, scholarship, and education by publishing worldwide

[image: Oxford University Press]






	Copyright © 2024 Oxford University Press
	Cookie settings
	Cookie policy
	Privacy policy
	Legal notice










 
    


        

    

    

    


        








    



    
        
    

    Close




    
        

    

    Close






    
        This Feature Is Available To Subscribers Only

        Sign In or Create an Account

    

    Close




    This PDF is available to Subscribers Only

    View Article Abstract & Purchase Options
    
        For full access to this pdf, sign in to an existing account, or purchase an annual subscription.

    

    Close


 
    


    







    
    














    
    
    
        
            [image: Scholarly IQ]
        











    


    
    
    
    

    



    

    
    




    

    
            

 
    


    




        
    

