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            Abstract
Base editors are RNA-programmable deaminases that enable precise single-base conversions in genomic DNA. However, off-target activity is a concern in the potential use of base editors to treat genetic diseases. Here, we report unbiased analyses of transcriptome-wide and genome-wide off-target modifications effected by cytidine base editors in the liver of mice with phenylketonuria. The intravenous delivery of intein-split cytidine base editors by dual adeno-associated viruses led to the repair of the disease-causing mutation without generating off-target mutations in the RNA and DNA of the hepatocytes. Moreover, the transient expression of a cytidine base editor mRNA and a relevant single-guide RNA intravenously delivered by lipid nanoparticles led to ~21% on-target editing and to the reversal of the disease phenotype; there were also no detectable transcriptome-wide and genome-wide off-target edits. Our findings support the feasibility of therapeutic cytidine base editing to treat genetic liver diseases.
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                    Fig. 1: Transcriptome-wide C-to-U editing analysis after AAV-mediated SaKKH–CBE3 treatment.[image: ]


Fig. 2: Genome-wide off-target analysis after AAV-mediated SaKKH–CBE3 treatment.[image: ]


Fig. 3: Correction of the disease locus of the Pahenu2 mouse model using LNP-mediated delivery of base-editing components.[image: ]


Fig. 4: Transcriptome- and genome-wide off-target analysis after LNP-mediated SaKKH–CBE3 treatment.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Engineering APOBEC3A deaminase for highly accurate and efficient base editing
                                        
                                    

                                    
                                        Article
                                        
                                         29 March 2024
                                    

                                

                                Lei Yang, Yanan Huo, … Dali Li

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Eliminating base-editor-induced genome-wide and transcriptome-wide off-target mutations
                                        
                                    

                                    
                                        Article
                                        
                                         10 May 2021
                                    

                                

                                Lijie Wang, Wei Xue, … Jia Chen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Endogenous ADAR-mediated RNA editing in non-human primates using stereopure chemically modified oligonucleotides
                                        
                                    

                                    
                                        Article
                                        
                                         07 March 2022
                                    

                                

                                Prashant Monian, Chikdu Shivalila, … Chandra Vargeese

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Data availability

              
              The main data supporting the results in this study are available within the paper and its Supplementary Information. The raw and analysed datasets generated during the study are too large to be publicly shared, yet they are available for research purposes from the corresponding author on reasonable request. High-throughput data are publicly available under the following accession numbers: GSE148349 (Gene Expression Omnibus datasets for HTS and RNA-seq), PRJEB38134 (Sequence Read Archive dataset for WGS) and PRJEB40008 (fastq files).
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