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Extended Data Figure 1 | Development of CARM, a method to deplete 
mitochondrial DNA from ATAC-seq library. a, A snapshot of the UCSC 
browser view shows enrichment of ATAC-seq (with replicates) in early 
embryos and mESCs, as well as the enrichment of DNase-seq in mESCs. 
b, Scatter plots comparing the ATAC-seq enrichment (RPKM, 5-kb-
window for the entire genome) between samples using various numbers 
of mESCs. The Pearson correlation coefficients are shown. c, Bar charts 
showing the average percentages of monoclonal nuclear DNA reads in 
ATAC-seq sequencing libraries before and after mitochondrial DNA 
(mtDNA) depletion for early mouse embryos at each developmental 
stage. d, Schematic of mtDNA depletion for the ATAC-seq library. 
mtDNA in ATAC-seq library was digested by Cas9 with sgRNAs targeting 

mtDNA. These digested mtDNA cannot form sequencing clusters during 
sequencing due to the lack of adaptors on both ends. e, Bar chart shows the 
mtDNA depletion efficiency for samples of different stages. The depletion 
efficiency refers to the percentages of total mtDNA reads that were 
removed by CARM. f, The DNA gel showing the Cas9 digestion efficiency 
for mtDNA. A total of sixteen 1 kb mtDNA amplicons covering the entire 
mitochondrial genome were pooled and subjected to Cas9 digestion 
together with mtDNA sgRNAs. g, Scatter plots showing the correlation of 
ATAC-seq enrichment for the 2-cell embryos between pre-depletion and 
post-depletion. A similar analysis was performed between sequencing and 
re-sequencing results for the same library as a control.
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