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Figure legends 

Figure 1 The quantitative transcription map of human mitochondrial genome 

A. The quantitative transcription map of insect mitochondrial genome was from our previous study 9. 
Forward alignments of transcripts (in red color) are piled along the positive y-axis. Reverse alignments of 
transcripts (in blue color) are piled along the negative y-axis. B. The reconstruction of the human 
mitochondrial genome included two steps. The "N" nucleotide was removed from the complete human 
mitochondrial genome (Genbank: NC_012920.1) and the resulted sequence shifted 4,263 bp counter-
clockwise (Supplementary file 2). C. Small RNA-seq data of the normal liver tissue (SRA: SRR039612) was 
aligned to the reconstructed human mitochondrial genome. D. Small RNA-seq data of the Hepatocellular 
Carcinoma (HCC) tissue (SRA: SRR039625) was aligned to the reconstructed human mitochondrial genome. 
The tRNA genes (in green color) were represented using their amino acids. 
 

Figure 2 MDL1 and MDL1AS encoded by mitochondrial D-loop regions 

A. The insect D-loop region (eft-mtDNA: 14625-16233) encodes the gene eft-MDL1 (eft-mtDNA: 15210-
16233). The repeated region (eft-mtDNA: 15260-16233) contains 11 to 12 repeated units. Each unit has a 
length of 83 bp. The gene eft-MDL1 has two high-frequency mutation sites (in red columns). The genotypes 
for two mutations are "GTAG/***A" and "T/C". B. The human D-loop region (mtDNA: 11762-12883) 
encodes the gene hsa-MDL1 (mtDNA: 11762-12883) and its antisense gene hsa-MDL1AS (mtDNA: 11762-
12714). The most abundant aligned small RNAs were marked by *. 
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Tables 

Table 1. Full-length transcriptome data of human mitochondrial genome 
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m140731_222056_42161_c100698070630000001823143403261500 0-1 Kbp 32,886  3,072  9.34% 

m140801_014337_42161_c100698070630000001823143403261501 0-1 Kbp 31,994  2,849  8.90% 

m140801_050734_42161_c100698070630000001823143403261502 0-1 Kbp 35,335  3,757  10.63% 

m140801_082952_42161_c100698070630000001823143403261503 0-1 Kbp 33,350  3,425  10.27% 

    m140801_115238_42161_c100698070630000001823143403261504 1-2 Kbp 42,673  2,425  5.68% 

m140801_151509_42161_c100698070630000001823143403261505 1-2 Kbp 42,070  2,281  5.42% 

m140804_215651_42141_c100700040630000001823139203261500 1-2 Kbp 36,564  2,028  5.55% 

m140805_011552_42141_c100700040630000001823139203261501 1-2 Kbp 24,136  968  4.01% 

m140805_044156_42141_c100700040630000001823139203261502 1-2 Kbp 22,141  884  3.99% 

    m140805_080756_42141_c100700040630000001823139203261503 2-3 Kbp 15,294  107  0.70% 

m140805_113513_42141_c100700040630000001823139203261504 2-3 Kbp 16,208  116  0.72% 

m140805_150259_42141_c100700040630000001823139203261505 2-3 Kbp 38,075  330  0.87% 

m140808_221025_42161_c100696951270000001823138003261560 2-3 Kbp 34,586  276  0.80% 

m140809_012938_42161_c100696951270000001823138003261561 2-3 Kbp 38,528  271  0.70% 

    m140809_044851_42161_c100696951270000001823138003261562  3-5 Kbp 26,329  3  0.01% 

m140809_080804_42161_c100696951270000001823138003261563 3-5 Kbp 35,326  3  0.01% 

m140809_112717_42161_c100696951270000001823138003261564 3-5 Kbp 33,676  4  0.01% 

m140809_144702_42161_c100696951270000001823138003261565 3-5 Kbp 32,952  3  0.01% 

m140809_181052_42161_c100696951270000001823138003261566 3-5 Kbp 34,567  6  0.02% 

m140809_213120_42161_c100696870310000001823138003261570 3-5 Kbp 17,352  1  0.01% 

m140810_025821_42161_c100696870310000001823138003261571 3-5 Kbp 33,556  2  0.01% 
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m140810_061610_42161_c100696870310000001823138003261572 5-7 Kbp 14,345  6  0.04% 

m140810_093523_42161_c100696870310000001823138003261573 5-7 Kbp 15,631  7  0.04% 

m140810_125744_42161_c100696870310000001823138003261574 5-7 Kbp 15,875  4  0.03% 

m140810_161642_42161_c100693060150000001823146703241590 5-7 Kbp 11,850  9  0.08% 

m140810_193644_42161_c100693060150000001823146703241591 5-7 Kbp 12,570  6  0.05% 

m140810_225944_42161_c100693060150000001823146703241592 5-7 Kbp 6,523  4  0.06% 

m140811_021934_42161_c100693060150000001823146703241593 5-7 Kbp 10,077  6  0.06% 

Sum of all CCS/Draft 744,469  22,853  3.07% 

Sum of 0~2 Kbp CCS/Draft 301,149  21,689  7.20% 

CCS/Draft represents the number of CCS reads and draft transcripts. mtDNA represents the number of draft 

transcripts mapped to the human mitochondrial genome. 
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Table 2. Annotation of the human mitochondrial genome 
 

Transcript Strand Start End Length 
ND2 J(+) 208 1,249 1,042 
COI J(+) 1,639 3,183 1,545 
COII J(+) 3,324 4,032 709 
ATP8/6 J(+) 4,103 4,945 843 
COIII J(+) 4,945 5,728 784 
ND3 J(+) 5,797 6,142 346 
ND4L/4 J(+) 6,208 7,875 1,668 
Cytb J(+) 10,485 11,625 1,141 
12S rRNA J(+) 12,955 13,908 954 
16S rRNA J(+) 13,978 15,535 1,558 
ND1 J(+) 15,611 16,568 958 
Ala/Asn/Cys/Tyr J(+) 1,319  1,639  321  
Ala/Asn/Cys/Tyr/COI/Ser J(+) 1,319  3,252  1,934  
COI/Ser J(+) 1,639  3,252  1,614  
ATP8/6/COIII J(+) 4,104  5,728  1,625  
ND5/ND6/Glu J(+) 8,075  10,480  2,406  
ND5/ND6/Glu/Cytb J(+) 8,075  11,625  3,551  
Pro/Loop J(+) 11,694  12,883  1,190  
Phe/12SrRNA J(+) 12,884  13,908  1,025  
Val/16SrRNA J(+) 13,909  15,535  1,627  

OL N(-) 1,632  - - 

OH J(+) 12,617  - - 

IL N(-) 12,714  - - 

IH1 J(+) 12,868  - - 

IH2 J(+) 12945* - - 

 
J(+) and N(-) represents the major and minor coding strand of the mitochondrial genome, respectively.  
* IH2 is still not well determined. The tRNA genes were represented using their amino acids. 






