







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature methods

	analyses

	
                                    article


    
        
        
            
            
                
                    	Analysis
	Published: 12 December 2016



                    Simulation-based comprehensive benchmarking of RNA-seq aligners

                    	Giacomo Baruzzo1Â na1, 
	Katharina E Hayer2Â na1, 
	Eun Ji Kim2, 
	Barbara Di CamilloÂ 
            ORCID: orcid.org/0000-0001-8415-46881, 
	Garret A FitzGerald2,3 & 
	â€¦
	Gregory R Grant2,4Â 

Show authors

                    

                    
                        
    Nature Methods

                        volumeÂ 14,Â pages 135â€“139 (2017)Cite this article
                    

                    
        
            	
                        24k Accesses

                    
	
                        170 Citations

                    
	
                            117 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Gene expression
	Genome informatics
	RNA sequencing
	Software


    


                
    
    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Alignment is the first step in most RNA-seq analysis pipelines, and the accuracy of downstream analyses depends heavily on it. Unlike most steps in the pipeline, alignment is particularly amenable to benchmarking with simulated data. We performed a comprehensive benchmarking of 14 common splice-aware aligners for base, read, and exon junction-level accuracy and compared default with optimized parameters. We found that performance varied by genome complexity, and accuracy and popularity were poorly correlated. The most widely cited tool underperforms for most metrics, particularly when using default settings.
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Figure 2


Figure 3: The effect of tuning parameters on the human-T3-data base-level statistics.


Figure 4: Runtime performance on human and malaria data.
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	22 December 2016
In the version of this analysis initially published online, the first sentence of Supplementary Note 7 was incorrect; it has been corrected to read "Computational performance refers to how long it takes the alignment to run and how much memory it requires." Supplementary Note 7 has also been removed and its text included in the new Supplementary Note 8. The format for the supplementary information titles was incorrect; these have been updated to the standard format. The supplementary figures and notes have been renumbered to reflect callouts in the main text. The supplementary figures have been renumbered: Supplementary Figures 6â€“14 are now Supplementary Figures 2â€“10, Supplementary Figure 5 is now Supplementary Figure 11, and Supplementary Figures 2â€“4 are now Supplementary Figures 12â€“14. The supplementary notes have also been renumbered: Supplementary Note 5 is now Supplementary Note 1, Supplementary Note 1 is now Supplementary Note 2, Supplementary Note 10 is now Supplementary Note 3, Supplementary Notes 2â€“6 are now Supplementary Notes 4â€“7, and Supplementary Note 11 is now Supplementary Note 10. These errors have been corrected in this file as of 22 December 2016.
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