







    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

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 25 June 2014



                    Decoding long nanopore sequencing reads of natural DNA

                    	Andrew H Laszlo1, 
	Ian M Derrington1, 
	Brian C Ross1, 
	Henry BrinkerhoffÂ 
            ORCID: orcid.org/0000-0003-2735-80481, 
	Andrew Adey2, 
	Ian C Nova1, 
	Jonathan M Craig1, 
	Kyle W Langford1, 
	Jenny Mae Samson1, 
	Riza Daza2, 
	Kenji Doering1, 
	Jay Shendure2 & 
	â€¦
	Jens H Gundlach1Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 32,Â pages 829â€“833 (2014)Cite this article
                    

                    
        
            	
                        22k Accesses

                    
	
                        291 Citations

                    
	
                            85 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	DNA sequencing
	Nanobiotechnology


    


                
    
    

    
    

                
            


        
            Abstract
Nanopore sequencing of DNA is a single-molecule technique that may achieve long reads, low cost and high speed with minimal sample preparation and instrumentation. Here, we build on recent progress with respect to nanopore resolution and DNA control to interpret the procession of ion current levels observed during the translocation of DNA through the pore MspA. As approximately four nucleotides affect the ion current of each level, we measured the ion current corresponding to all 256 four-nucleotide combinations (quadromers). This quadromer map is highly predictive of ion current levels of previously unmeasured sequences derived from the bacteriophage phi X 174 genome. Furthermore, we show nanopore sequencing reads of phi X 174 up to 4,500 bases in length, which can be unambiguously aligned to the phi X 174 reference genome, and demonstrate proof-of-concept utility with respect to hybrid genome assembly and polymorphism detection. This work provides a foundation for nanopore sequencing of long, natural DNA strands.
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                    Figure 1: Experimental schematic and raw data.[image: ]


Figure 2: A quadromer map predicts current levels for previously unmeasured DNA.[image: ]


Figure 3: Raw data to alignment.[image: ]


Figure 4: Alignments to reference sequence and hybrid reconstruction.[image: ]
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