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            Abstract
The combination of single-cell transcriptomics with mitochondrial DNA variant detection can be used to establish lineage relationships in primary human cells, but current methods are not scalable to interrogate complex tissues. Here, we combine common 3â€² single-cell RNA-sequencing protocols with mitochondrial transcriptome enrichment to increase coverage by more than 50-fold, enabling high-confidence mutation detection. The method successfully identifies skewed immune-cell expansions in primary human clonal hematopoiesis.
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                    Fig. 1: Targeted enrichment of mitochondrial transcripts enables discrimination between genetic clones.[image: ]


Fig. 2: Genetic clones exhibit lineage bias in clonal hematopoiesis.[image: ]
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                Data availability

              
              Raw and processed data have been deposited in the Gene Expression Omnibus (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE182685). Single-cell gene expression matrices, mtDNA variant calls and GoT results are available at https://vangalenlab.bwh.harvard.edu/resources/maester-2021/.

            

Code availability

              
              maegatk is available at https://github.com/caleblareau/maegatk, and a table with functional annotation of all possible mtDNA variants is available at https://github.com/EDePasquale/Mitochondrial_variants. Computational analyses are described at https://github.com/petervangalen/MAESTER-2021.
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