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Supplementary Information

Supplementary Figure 1. Supplement to Figure 2. Quality control of mtDNA enrichment 

after subcellular fractionation and mtDNA extraction. Original images obtained after mtDNA 

enrichment in two different cell lines (i.e. HeLa and 293T) using western blot against b-Tubulin, 

GAPDH, and COX-IV in mitochondrial (M) and cytosolic (C) fractions. The blot was scanned 

after short (A) and long (B) exposure.

Supplementary Figure 2. Technical validation. A) Methylation of mtDNA in Fully 

methylated (FM) and Unmethylated (FU) controls by two techniques, Nanopore sequencing 

(Nanopore) and Bisulfite quantitative methyl-specific PCR (BS-qMSP). B) mtDNA methylation 

of heavy strand (H) and light strand (L) of samples determined by BS-qMSP separated into 

groups of in vitro immortalized cells (Cells), Primary cultured human hepatocytes (PHH) and 

Liver tissue (Tissue). C) mtDNA CpG methylation (CG) and non-CpG methylation (CH) of 

samples determined by BS-qMSP separated into groups of in vitro immortalized cells (Cells), 

Primary cultured human hepatocytes (PHH) and Liver tissue (Tissue). D) mtDNA methylation 

of heavy strand (H) and light strand (L) of liver tissue samples determined by BS-qMSP 

separated into Tumor tissue (T) and Normal tissue (N) matched pairs. E) mtDNA CpG 

methylation (CG) and non-CpG methylation (CH) of Liver tissue samples determined by BS-

qMSP separated into Tumor tissue (T) and Normal tissue (N) matched pairs. Plots B to D 

combine the results of several CpG sites (3x H-strand and 4x L-strand), non-CpG sites (H 

strand, 2 x L-strand), and sample replicates (PHH: n=4, Cells: n=8, Tissue: n=20).

Supplementary Table 1. List of primers used for validation with bisulfite quantitative methyl-

specific PCR (qMSP).
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Supplementary Table 1. 
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Oligo sequence (5' to 3') Oligo name

TATGTAGGAGTTGAAGATTA H_CpG_mtDNA_MF3

TCAAACGCTCAAAAAATAAAAACCGTCT H_CpG_mtDNA_MR3

GTAGGAGTTGAAGATTAGTTTGTTG H_CpG_mtDNA_UF3

CTCAAACACTCAAAAAATAAAAACCA H_CpG_mtDNA_UR3

GGTTGGTTAGGGTATAATTGTTTGG H_CpG_mtDNA_MF4

CCTCCTATTCTTACACGAAACG H_CpG_mtDNA_MR4

GGTTGGTTAGGGTATAATTGTTTGGGTTG H_CpG_mtDNA_UF4

CCTCCTATTCTTACACAAAACAAAA H_CpG_mtDNA_UR4

TAAAATTTAAAGGATTTGGCGG L_CPG_mtDNA_MF1

ATAAACTACACCTTAACCTAACGTC

TAAAATTTAAAGGATTTGGTGG

ACCTCATAAACTACACCTTAACCTAACAT

GCGGGTATAATATAGTAAGACGAGA L_CpG_mtDNA_MF2

AATTAAATTCTACTCCGAAATCGC L_CpG_mtDNA_MR2

GGTGGGTATAATATAGTAAGATGAGA L_CpG_mtDNA_UF2

AATTAAATTCTACTCCAAAATCACCC L_CpG_mtDNA_UR2

TTTAGACGTTTAGGAAATAGAAATCG L_CpG_mtDNA_MF3

ATAAAAATTAAAAATTAATCCGCCG L_CpG_mtDNA_MR3

TAGATGTTTAGGAAATAGAAATTG L_CpG_mtDNA_UF3

TATATAAAAATTAAAAATTAATCCACCA L_CpG_mtDNA_UR3

TTTATTTTTGTACGAAACGGGA L_CpG_mtDNA_MF4

TAACTAAAATATAATTATCTAAATCGCC L_CpG_mtDNA_MR4

TATTTTTGTATGAAATGGGA L_CpG_mtDNA_UF4

AACTAAAATATAATTATCTAAATCACCT L_CpG_mtDNA_UR4
 TAGTTAATTGGAAGTTAAtgGTA H_CG_Unmeth_a5_Fwd

 TAGTTAATTGGAAGTTAAcgGTA H_CG_Meth_a5_Fwd

 AATTATTAGTAGTAAGGtTAGGA H_CH_Unmeth_a5_Fwd

 AATTATTAGTAGTAAGGcTAGGA H_CH_Meth_a5_Fwd

ACTAATATTTCACTTTACATCCA H_a5_Rev

 ATGGTAAGTGTAtTGGAAAGT L_CH_Unmeth_a1_Fwd

ATGGTAAGTGTAcTGGAAAGT L_CH_Meth_a1_Fwd

TTATAGAAATTTAGGTTAAATA L_a2_Fwd

AATAGTGGGAAGATTTATAGG L_a1_Rev

CCTCTTTTTACCAACTC L_CH_Unmeth_a2_Rev

CCTCTTTTTACCAGCTC L_CH_Meth_a2_Rev 

 TGGTTAGAAtTGGAATAAAAG H_CH_Unmeth_a4_Fwd

TGGTTAGAAcTGGAATAAAAG H_CH_Meth_a4_Fwd

TCATCTACTCTACCATCTTT H_a4_Rev

L_CpG_mtDNA_MR1
L_CpG_mtDNA_UF1
L_CpG_mtDNA_UR1


