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            Abstract
Massively parallel cDNA sequencing (RNA-Seq) provides an unbiased way to study a transcriptome, including both coding and noncoding genes. Until now, most RNA-Seq studies have depended crucially on existing annotations and thus focused on expression levels and variation in known transcripts. Here, we present Scripture, a method to reconstruct the transcriptome of a mammalian cell using only RNA-Seq reads and the genome sequence. We applied it to mouse embryonic stem cells, neuronal precursor cells and lung fibroblasts to accurately reconstruct the full-length gene structures for most known expressed genes. We identified substantial variation in protein coding genes, including thousands of novel 5′ start sites, 3′ ends and internal coding exons. We then determined the gene structures of more than a thousand large intergenic noncoding RNA (lincRNA) and antisense loci. Our results open the way to direct experimental manipulation of thousands of noncoding RNAs and demonstrate the power of ab initio reconstruction to render a comprehensive picture of mammalian transcriptomes.
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                    Figure 1: Scripture: a method for ab initio transcriptome reconstruction from RNA-Seq data.[image: ]


Figure 2: Scripture correctly reconstructs full-length transcripts for most annotated protein coding genes.[image: ]


Figure 3: Alternative 5′ ends, 3′ ends and novel coding exons in transcripts reconstructed by Scripture.[image: ]


Figure 4: Noncoding transcripts reconstructed by Scripture.[image: ]


Figure 5: Protein coding capacity, conservation levels and expression of lincRNAs and multi-exonic antisense transcripts.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The RNA Atlas expands the catalog of human non-coding RNAs
                                        
                                    

                                    
                                        Article
                                        
                                         17 June 2021
                                    

                                

                                Lucia Lorenzi, Hua-Sheng Chiu, … Pieter Mestdagh

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Partitioning RNAs by length improves transcriptome reconstruction from short-read RNA-seq data
                                        
                                    

                                    
                                        Article
                                        
                                         10 January 2022
                                    

                                

                                Francisca Rojas Ringeling, Shounak Chakraborty, … Stefan Canzar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A Bayesian approach for accurate de novo transcriptome assembly
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 September 2021
                                    

                                

                                Xu Shi, Xiao Wang, … Jianhua Xuan

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Accession codes

              
              
                Accessions

                
                  Gene Expression Omnibus
	
                    
                        GSE20851
                      

                  


                
              
            

Change history
	09 July 2010
In the version of this article initially published, the fourth sentence in the methods section “RNA extraction and library preparation” instead of saying a “procedure that combines a random priming step with a shearing step8,9,28 and results in fragments of ~700 bp in size” should have read, “procedure that combines fragmentation of mRNA to a peak size of ~750 nucleotides by heating6 followed by random-primed reverse transcription8.”. The error has been corrected in the HTML and PDF versions of the article.
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