







    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

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 24 August 2014



                    Multi-platform assessment of transcriptome profiling using RNA-seq in the ABRF next-generation sequencing study

                    	Sheng Li1,2 na1, 
	Scott W Tighe3 na1, 
	Charles M Nicolet4, 
	Deborah Grove5, 
	Shawn Levy6, 
	William Farmerie7, 
	Agnes Viale8, 
	Chris Wright9, 
	Peter A Schweitzer10, 
	Yuan Gao11, 
	Dewey Kim11, 
	Joe Boland12, 
	Belynda Hicks12, 
	Ryan Kim13 nAff23, 
	Sagar Chhangawala1,2, 
	Nadereh Jafari14, 
	Nalini Raghavachari15, 
	Jorge Gandara1,2, 
	Natàlia Garcia-Reyero16, 
	Cynthia Hendrickson6, 
	David Roberson12, 
	Jeffrey A Rosenfeld17, 
	Todd Smith18, 
	Jason G Underwood19, 
	May Wang 
            ORCID: orcid.org/0000-0003-3961-360820, 
	Paul Zumbo1,2, 
	Don A Baldwin21, 
	George S Grills 
            ORCID: orcid.org/0000-0003-1037-861610 & 
	…
	Christopher E Mason1,2,22 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volume 32, pages 915–925 (2014)Cite this article
                    

                    
        
            	
                        24k Accesses

                    
	
                        143 Citations

                    
	
                            61 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Gene expression


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    An Erratum to this article was published on 07 November 2014

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
High-throughput RNA sequencing (RNA-seq) greatly expands the potential for genomics discoveries, but the wide variety of platforms, protocols and performance capabilitites has created the need for comprehensive reference data. Here we describe the Association of Biomolecular Resource Facilities next-generation sequencing (ABRF-NGS) study on RNA-seq. We carried out replicate experiments across 15 laboratory sites using reference RNA standards to test four protocols (poly-A–selected, ribo-depleted, size-selected and degraded) on five sequencing platforms (Illumina HiSeq, Life Technologies PGM and Proton, Pacific Biosciences RS and Roche 454). The results show high intraplatform (Spearman rank R > 0.86) and inter-platform (R > 0.83) concordance for expression measures across the deep-count platforms, but highly variable efficiency and cost for splice junction and variant detection between all platforms. For intact RNA, gene expression profiles from rRNA-depletion and poly-A enrichment are similar. In addition, rRNA depletion enables effective analysis of degraded RNA samples. This study provides a broad foundation for cross-platform standardization, evaluation and improvement of RNA-seq.
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                    Figure 1: Experimental design and sequencing platforms.[image: ]


Figure 2: Transcript coverage across all genes detected.[image: ]


Figure 3: Intra- and inter-platform variation of RNA-seq transcript metrics.[image: ]


Figure 4: Inter-platform consistency of splicing and differential expression analysis.[image: ]


Figure 5: Differentially expressed genes in ribo-depleted and poly-A–enriched libraries.[image: ]
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