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Supplementary Figure 1

Comparison of mtDNA coverage depth for samples with both WGS and WGS data

TCGA Cancer Type
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mtDNA mutational spectrum from four samples with evidence of artifactual 8-oxoG

Affected samples
  UCEC-US:a081da6f-51f3-4555-a6b8-736f8c6cda39
  UCEC-US:5d2f1a0f-a01b-48c2-b749-1ca710aa2bb4
  MALY-DE: 4199996
  LUAD-US:bf15f7ad-9d92-473b-91d1-f24aa373ab97CpCpA

CpCpC

CpCpG

CpCpT

(substitution N=539; subs. near OriH were removed because the expected mut. sig is different for the region)

H strand

L strand

Filters to obtain sensitive and specific mtDNA somatic mutations
(a) A schematic diagram which summarizes the filters used in variant calling in this study. (b) Mutational spec-
trum from mutation candidates from four samples with evidence of artifactual guanine oxidation during library 
preparation step. The mutation spectrum is not consistent with that of mtDNA somatic mutations, but that of 
false positives due to artifacts (8-oxoGuanine) generated during library preparation steps (Costello et al., Nuc 
Acids Res 2012).
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mtDNA somatic substitutions with VAFs between [0.01, 0.03)
(n=1,958 ; subs. near OriH were removed 
  because the expected mut. sig is different for the region )

mtDNA somatic substitutions with VAFs between [0.03, 0.10)
(n=1,168 ; subs. near OriH were removed 
  because the expected mut. sig is different for the region )

mtDNA somatic substitutions with VAFs between [0.10, 1.00]
(n=1,856; subs. near OriH were removed 
  because the expected mut. sig is different for the region )
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Supplementary Figure 3

Consistent mtDNA mutation spectrum for substitutions at VAF between 1%-3%
We compared mutation signatures for four different groups of substitutions: ones at VAF 1%-3%, 
3%-10%, 10%-100% and overall (1%-100%). The 1%-3% VAF somatic substitutions (n=1,958; substi-
tutions at D-Loop were not included) show unique mtDNA somatic mutation signature, suggesting 
they are mostly true positives.   
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Supplementary Figure 4

Comparison of mtDNA somatic mutations at DNA and mRNA level  
Left panel: the variant allele frequency (VAF) of the same mutation in mitochondrial tRNA and its 
DNA. Several mutations affecting the secondary structure of tRNA resulted in accumulation of mutant 
tRNA. Right Panel: missense mutations of mitochondrial coding genes demonstrated proportional 
relationship between mtDNA and mtRNA VAF. 
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Supplementary Figure 5

An overview of the mutation frequency of the 13 mtDNA coding genes across cancer tissue types
Pie chart sizes are proportional to overall mutation frequency; slice colors correspond to variant types.
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Supplementary Figure 6

Replicative strand-specific mutational spectrum of mtDNA substitutions
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Supplementary Figure 7

The proportion of C    T substitutions at dipyrimidine contexts (where UV light frequently 
generates mutations)
n = number of samples with mtDNA mutation information available. The error bars represent the 95% 
confidence intervals of the proportions calculated using binomial distribution.
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Supplementary Figure 8
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The correlation between the number of mtDNA somatic SNVs and patient age
The correlation was determined based on the 2,414 patients with both age and somatic SNV information 
available. The shaded region represents the 95% confidence interval for the predictions from a linear 
model with the number of somatics VAFs as the response variable and patient age as the explanatory 
variable. 
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Supplementary Figure 9
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Hypermutated sample validated by WXS

Validating 33 mtDNA somatic substitutions using WES
(breast cancer: SP6730)
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Supplementary Figure 10
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dN/dS ratio from mtDNA somatic missense substitutions
All VAF: 3521 missense vs 874 silent; VAF <3%: 1392 missense vs 366 silent ;VAF >3% 2129 mis-
sense vs 508 silent ; VAF >50%: 565 missense vs 132 silent mutations. The error bars represent the  
95% confidence intervals of the dN/dS ratio (likelihood).
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VAF of truncating mutations
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The proportion of samples with truncating mutations by cancer types
(a) The proportion of samples (y-axis) that harbor truncating mutations with VAF above specified cutoff 
(x-axis) within each cancer type. (b) The proportion of samples that harbor truncating mutations, 
grouped (in color) by their maximum VAF (<=10%, 10%-60%, >=60%) within each cancer type.
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Supplementary Figure 12

The numbers of SV breakpoints in samples with and without somatic mtDNA nuclear transfers 
(SMNT) by SV types
Samples without mtDNA transfer (gray) = 2603, with mtDNA transfer (orange) = 55. The p-values were 
based on two-sided t -test without multiple comparison adjustment. The boundaries of the boxes mark 
the first and third quartile, with the median in the center, and whiskers extending to 1.5 interquartile 
range from the boundaries.
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Supplementary Figure 13

Somatic nuclear transfer of mtDNA
(a) A Circos plot representing two long-segment mtDNA nuclear transfers in a breast cancer 
genome. (b) A Circos plot representing two mtDNA nuclear transfers in a lung cancer genome. One 
mtDNA segment transferred has three inversion-type rearrangements as depicted. 
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Supplementary Figure 14

The functional consequence of the SMNT events
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Supplementary Figure 15

The comparison of mtDNA copy number calculated from simple estimation (using only coverage 
depth information) vs. our method (incorporating coverage depth, tumor purity and ploidy)
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Supplementary Figure 16
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The copy number distributions of mtDNA in multiple cancers derived from the same tissue type
n = number of samples with cancer mtDNA information available. The p-values were either generated by t-test  
(for two cancer types) or ANOVA (for >  two cancer types).The boundaries of the boxes mark the first and third 
quartile, with the median in the center, and whiskers extending to 1.5 interquartile range from the boundaries.
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Supplementary Figure 17
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The correlation between mtDNA copy number and patient age
n = number of samples with cancer mtDNA copy number and patient age information available. The 
correlation and p-value were determined using Spearman’s rank correlation.
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Supplementary Figure 18

The correlation between normal blood mtDNA copy number and patient age
n = number of samples with normal blood mtDNA copy number and patient age information available. 
7KH�FRUUHODWLRQ�DQG�S�YDOXH�ZHUH�GHWHUPLQHG�XVLQJ�6SHDUPDQ·V�UDQN�FRUUHODWLRQ�
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Supplementary Figure 19

The correlation between mtDNA copy number and patient cancer stage
n = number of samples with cancer mtDNA copy number and stage information available. the bound-
aries of the boxes mark the first and third quartile, with the median in the center, and whiskers 
extending to 1.5 interquartile range from the boundaries.
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Supplementary Figure 20

The correlation between mtDNA copy number and gene expression. 
The left panel shows the heatmap of Spearman’s rho, with the significant cases (with FDR < 0.05) 
boxed and marked with black dots. The right panel shows the sample sizes (the number of samples 
with both mtDNA copy number and gene expression data available for each cancer type) in barplot.
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Supplementary Figure 21

The gene co-expression network seeded on mtDNA genes
The size of the node is proportional to the number its direct neighbors (connectivity). The thickness of 
the edge is proportional to the connection strength between nodes. Further, the nodes were colored 
based on the gene: mtDNA genes in blue, nuclear genes in yellow; the edges were colored based on the 
connection type: mtDNA gene - mtDNA gene connection in gray, mtDNA gene - nuclear gene connection 
in magenta. 
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Supplementary Figure 22

An overview of the TCMA data portal
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Supplementary Table 1. An overview of the mtDNA whole-genome sequencing (WGS) data 
 

Cancer tissue Cancer (ICGC) Sample # Average mtDNA 
coverage  

Biliary Biliary-AdenoCA 34 10591.4 
Bladder Bladder-TCC 23 3201.2 

Bone/SoftTissue Bone-Benign, Bone-Epith, Bone-Osteosarc, SoftTissue-
Leiomyo, SoftTissue-Liposarc 98 8160.8 

Breast Breast-AdenoCA, Breast-DCIS,	Breast-LobularCA 214 9724.1 
Cervix Cervix-AdenoCA, Cervix-SCC 20 3211.9 
CNS CNS-GBM, CNS-Medullo, CNS-Oligo, CNS-PiloAstro 294 5766.3 
Colon/Rectum ColoRect-AdenoCA 60 10374.3 
Esophagus Eso-AdenoCA 98 6546.4 
Head/Neck Head-SCC 57 6765.3 

Kidney Kidney-ChRCC (Kidney-Chromophobe), Kidney-RCC 
(Kidney-Clear Cell, Kidney-Papillary) 189 13213.0 

Liver Liver-HCC 317 11542.0 
Lung Lung-AdenoCA, Lung-SCC 86 9146.9 
Lymphoid Lymph-BNHL, Lymph-CLL 202 5289.8 
Myeloid Myeloid-AML, Myeloid-MDS, Myeloid-MPN 38 3706.1 
Ovary Ovary-AdenoCA 113 16960.4 
Pancreas Panc-AdenoCA, Panc-Endocrine 324 12629.9 
Prostate Prost-AdenoCA 210 14533.1 
Skin Skin-Melanoma 107 10812.5 
Stomach Stomach-AdenoCA 75 7014.7 
Thyroid Thy-AdenoCA 48 12104.8 
Uterus Uterus-AdenoCA 51 5313.7 
21 tissue types 38 Cancer types *2658 9959.1 

*Samples used in mutation analysis: 2,536; samples used in nuclear transfer analysis: 2,658; samples used 
in copy number analysis: 2,157.  
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Supplementary Table 2. The high-allele-frequency mtDNA mutations (VAF > 50%) 
identified in KICH by our pipeline vs. those by LR-PCR method 
 
(a) All high-allele-frequency mtDNA mutations (VAF > 50%) identified in KICH by our 
pipeline can be validated by LR-PCR method 
 
TCGA barcode Chr Substitution 

/Indel 
Position Ref Var Region VAF In LR-PCR 

results 
TCGA-KL-8327 MT Indel 65 T +G D-Loop 59% Yes 
TCGA-KL-8328 MT Substitution 16355 C T D-Loop 72% Yes 
TCGA-KL-8328 MT Substitution 16399 A G D-Loop 57% Yes 
TCGA-KL-8333 MT Substitution 5767 C T TRNC 75% Yes 
TCGA-KL-8341 MT Substitution 14159 C A ND6 78% Yes 
TCGA-KL-8344 MT Indel 13127 A -C ND5 91 % Yes 
TCGA-KM-8438 MT Indel 65 T +G D-Loop 87% Yes 
TCGA-KM-8438 MT Substitution 4569 G A ND2 82% Yes 
TCGA-KM-8438 MT Substitution 5738 G C L-strand origin 83% Yes 
TCGA-KM-8441 MT Indel 13230 C -A ND5 88% Yes 
TCGA-KM-8477 MT Substitution 4429 G A TRNM 99% Yes 
TCGA-KM-8477 MT Substitution 4969 G C ND2 99% Yes 
TCGA-KM-8477 MT Substitution 10806 G A ND4 99% Yes 
TCGA-KM-8477 MT Indel 12384 T -C ND5 80% Yes 
TCGA-KN-8419 MT Indel 12417 C +A ND5 82% Yes 
TCGA-KN-8422 MT Indel 65 T +G D-Loop 67% Yes 
TCGA-KN-8432 MT Substitution 6490 T C COX1 96% Yes 
TCGA-KN-8434 MT Substitution 3922 G A ND1 68% Yes 
TCGA-KN-8434 MT Substitution 9651 C T COX3 80% Yes 
TCGA-KN-8435 MT Substitution 16156 G A D-Loop 53% Yes 
TCGA-KN-8437 MT Indel 13230 C -A ND5 90% Yes 

	
	
(b). Our pipeline captured 21/26 of the high-allele-frequency mtDNA mutations (VAF > 50%) 
previously identified in KICH by LR-PCR method  
	
TCGA barcode Chr Substitution 

/Indel 
Position Ref Var Region VAF In WGS 

results 
TCGA-KL-8326 MT Indel 11866 A +C ND4 82% Filtered 
TCGA-KL-8327 MT Indel 65 T +G D-Loop 59% Yes 
TCGA-KL-8331 MT Indel 451 A -T D-Loop 51% Yes 
TCGA-KL-8331 MT Substitution 16426 C A D-Loop 51% No 
TCGA-KL-8333 MT Substitution 5767 C T TRNC 73% Yes 
TCGA-KL-8341 MT Substitution 14159 C A ND6 81% Yes 
TCGA-KL-8343 MT Indel 3565 A +C ND1 79% No 
TCGA-KL-8344 MT Indel 13127 A -C ND5 86% Yes 
TCGA-KM-8438 MT Indel 65 T +G D-Loop 93% Yes 
TCGA-KM-8438 MT Substitution 4569 G A ND2 82% Yes 
TCGA-KM-8438 MT Substitution 5738 G C L-strand origin 86% Yes 
TCGA-KM-8441 MT Indel 13230 C -A ND5 90% Yes 
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TCGA-KM-8442 MT Indel 3105 A -C RNR2 93% No 
TCGA-KM-8476 MT Substitution 16426 C A D-Loop 51% No 
TCGA-KM-8477 MT Substitution 4429 G A TRNM 99% Yes 
TCGA-KM-8477 MT Substitution 4969 G C ND2 99% Yes 
TCGA-KM-8477 MT Substitution 10806 G A ND4 99% Yes 
TCGA-KM-8477 MT Indel 12384 T -C ND5 76% Yes 
TCGA-KN-8419 MT Indel 12417 C +A ND5 72% Yes 
TCGA-KN-8422 MT Indel 65 T +G D-Loop 71% Yes 
TCGA-KN-8428 MT Substitution 1900 A G RNR2 93% No 
TCGA-KN-8432 MT Substitution 6490 T C COX1 95% Yes 
TCGA-KN-8434 MT Substitution 3922 G A ND1 67% Yes 
TCGA-KN-8434 MT Substitution 9651 C T COX3 76% Yes 
TCGA-KN-8435 MT Substitution 16156 G A D-Loop 51% Yes 
TCGA-KN-8437 MT Indel 13230 C -A ND5 89% Yes 
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Supplementary Table 3. Somatic mtDNA nuclear transfer (SMNT) predicted to interrupt 
the open reading frames 
 
Sample MT 

Chr 
MT 

Strand 
MT 

Position 
Nuclear 

Chr 
Nuclear 
Strand 

Nuclear 
Position 

Orientation 
(1: MT-nuclear, 
 0: nuclear-MT) 

Genes Genetic impact 

BLCA:9c274536-3ca1-4f0e-93a8-1688074d862f MT + 16,525 3 + 161,285,798 1 intergenic - 

BLCA:9c274536-3ca1-4f0e-93a8-1688074d862f MT + 16,113 10 + 131,401 0 intergenic - 

BLCA:9c274536-3ca1-4f0e-93a8-1688074d862f MT + 11,468 11 - 67,592,693 1 intergenic - 

BLCA:9c274536-3ca1-4f0e-93a8-1688074d862f MT + 11,140 11 - 67,593,978 0 intergenic - 

BLCA:9c274536-3ca1-4f0e-93a8-1688074d862f MT + 16,115 15 - 93,433,461 0 CHD2(intron) not remarkable 

BLCA:9c274536-3ca1-4f0e-93a8-1688074d862f MT + 27 15 - 93,433,460 1 CHD2(intron) not remarkable 

BOCA:CGP_donor_1691150 MT + 16,106 4 + 82,052,576 0 PRKG2(intron) indeterminable 

BOCA:CGP_donor_1691150 MT + 16,108 20 + 51,370,057 0 intergenic - 

BOCA:CGP_donor_1691217 MT + 14,405 9 + 22,816,364 1 FLJ35282(intron) indeterminable 

BRCA:174850b4-5ec2-462b-a890-89bd1716b3c2 MT + 12,320 11 - 49,198,004 0 FOLH1(intron) truncation 

BRCA:174850b4-5ec2-462b-a890-89bd1716b3c2 MT - 7,744 11 + 49,183,190 1 FOLH1(intron) truncation 

BRCA:4da999a0-ef41-4a0b-b1d1-446b39cc855a MT + 1,358 8 + 37,433,689 0 intergenic - 

BRCA:4da999a0-ef41-4a0b-b1d1-446b39cc855a MT + 2,838 16 + 11,905,542 1 intergenic - 

BRCA:a9b7d7fe-be31-4f71-afee-c1bfdf511888 MT + 1,579 3 + 11,755,134 0 VGLL4(intron) not remarkable 

BRCA:a9b7d7fe-be31-4f71-afee-c1bfdf511888 MT + 1,671 16 + 64,385,169 1 intergenic - 

BRCA:b094e8b2-8ece-4b36-8025-18073a8b873c MT - 3,284 3 + 51,848,724 0 IQCF1(intron) truncation 

BRCA:b094e8b2-8ece-4b36-8025-18073a8b873c MT - 846 3 - 51,848,760 1 IQCF1(intron) truncation 

BRCA:b094e8b2-8ece-4b36-8025-18073a8b873c MT + 9,775 3 + 84,640,033 0 intergenic  

BRCA:b094e8b2-8ece-4b36-8025-18073a8b873c MT + 10,364 3 + 84,640,058 1 intergenic  

BRCA:c0892598-1f7b-4f23-9cd8-731f797753d5 MT + 3,711 1 - 163,302,499 0 NUF2(intron) truncation 

BRCA:c0892598-1f7b-4f23-9cd8-731f797753d5 MT + 80 16 + 61,521,078 1 intergenic  

BRCA:CGP_donor_1232859 MT + 109 X - 17,546,722 1 NHS(intron) indeterminable 

BRCA:CGP_donor_1337226 MT + 16,247 15 + 53,349,620 0 intergenic - 

BRCA:CGP_donor_1337226 MT + 16,455 15 + 53,349,509 1 intergenic - 

BRCA:CGP_donor_1353432 MT + 16,127 7 - 96,923,230 0 intergenic - 

BRCA:CGP_donor_1353432 MT + 12,736 X - 14,944,763 1 intergenic - 

BRCA:CGP_donor_1353432 MT + 63 7 - 96,680,019 0 intergenic - 

BRCA:CGP_donor_1363963 MT + 10,060 8 + 89,726,912 0 intergenic - 

BRCA:CGP_donor_1363963 MT + 12,584 8 + 77,053,130 0 intergenic - 

BRCA:d67cd793-2931-429a-9084-2f3c4c8be7ad MT + 8,643 9 - 96,752,532 0 intergenic - 

BRCA:d67cd793-2931-429a-9084-2f3c4c8be7ad MT + 10,203 9 - 96,752,475 1 intergenic - 

BRCA:d8d7a6c2-6427-4f47-968c-6c3affba4617 MT + 4,915 17 + 37,882,252 0 ERBB2(intron) truncation 

BRCA:d8d7a6c2-6427-4f47-968c-6c3affba4617 MT + 5,344 17 + 37,871,155 1 ERBB2(intron) truncation 

BRCA:e4fc0909-f284-4471-866d-d8967b6adcbc MT + 10,043 13 + 50,959,613 0 DLEU1(intron) fusion_transcript 

BRCA:e4fc0909-f284-4471-866d-d8967b6adcbc MT + 12,005 13 - 38,697,714 1 LINC00751(intron) fusion_transcript 

BRCA:e4fc0909-f284-4471-866d-d8967b6adcbc MT + 3,052 17 - 19,734,578 0 ULK2(intron) truncation 

BRCA:e4fc0909-f284-4471-866d-d8967b6adcbc MT + 3,036 7 + 63,804,012 1 ZNF736(intron) truncation 

HNSC:4cffea0b-90a7-4c86-a73f-bb8feca3ada7 MT + 92 11 + 113,976,595 1 ZBTB16(intron) not remarkable 

HNSC:7de19081-d5fd-468c-ad0d-f6e3e8b2ad70 MT + 5,763 8 + 115,373,838 0 intergenic - 

HNSC:7de19081-d5fd-468c-ad0d-f6e3e8b2ad70 MT + 5,804 8 - 115,373,630 1 intergenic - 
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HNSC:90a8d2cb-1f31-45f9-8575-eed3cb9a7798 MT + 16,454 9 + 137,950,628 0 intergenic - 

HNSC:90a8d2cb-1f31-45f9-8575-eed3cb9a7798 MT + 1,403 15 + 101,262,248 1 intergenic - 

LUAD:bf15f7ad-9d92-473b-91d1-f24aa373ab97 MT + 522 7 - 64,473,632 0 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 1,931 14 + 40,799,718 1 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 15,955 14 - 72,230,011 1 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 15,196 14 - 72,439,511 0 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 2,253 14 - 72,618,504 1 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 11,325 14 - 72,618,020 1 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 6,126 14 - 72,623,601 1 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 3,898 14 - 72,626,341 0 intergenic - 

LUAD:cc4bd56a-25c5-4c48-b583-ac3aeb778ca6 MT + 693 21 + 9,827,144 1 intergenic - 

LUSC:037c57d1-b4a5-45dc-bda4-0550461d321b MT + 2,030 11 - 101,384,929 0 TRPC6(intron) truncation 

LUSC:037c57d1-b4a5-45dc-bda4-0550461d321b MT + 3,600 11 + 101,396,055 1 TRPC6(intron) truncation 

LUSC:220be009-8f1e-4a77-ab04-3220b5f87ea6 MT + 9,815 13 + 108,054,362 0 FAM155A(intron) truncation 

LUSC:3edf933a-be1a-46e8-bfb0-acdff30e64a0 MT + 1,344 12 - 94,816,065 1 CCDC41(intron) not remarkable 

LUSC:585e6487-b0a3-4828-8a06-46bee01dff74 MT + 16,110 1 + 84,517,869 0 intergenic - 

LUSC:585e6487-b0a3-4828-8a06-46bee01dff74 MT + 49 21 + 22,236,786 1 intergenic - 

LUSC:87ac0ad4-8c9d-409e-9a86-1d201d01769d MT + 11,689 9 - 36,315,575 1 intergenic - 

LUSC:87ac0ad4-8c9d-409e-9a86-1d201d01769d MT + 15,936 9 + 33,864,273 0 UBE2R2(intron) truncation 

LUSC:87ac0ad4-8c9d-409e-9a86-1d201d01769d MT + 16,103 hs37d5 - 26,652,621 1 intergenic - 

LUSC:87ac0ad4-8c9d-409e-9a86-1d201d01769d MT + 6,285 15 - 76,219,463 1 FBXO22(intron) truncation 

LUSC:9293e197-e38a-4e19-a7d0-1b45d1ad48bd MT - 1,827 1 + 2,914,228 0 intergenic - 

LUSC:9293e197-e38a-4e19-a7d0-1b45d1ad48bd MT + 72 6 + 167,254,656 1 RPS6KA2(intron) truncation 

LUSC:e58e8850-154f-4695-bee0-005c76410327 MT + 7,998 1 - 39,786,349 0 MACF1(intron) truncation 

LUSC:e58e8850-154f-4695-bee0-005c76410327 MT + 8,139 1 + 39,786,037 1 MACF1(intron) truncation 

MALY:4150895 MT + 11,170 4 + 137,895,166 0 intergenic - 

MALY:4159421 MT + 5,248 2 - 145,091,202 0 intergenic - 

OV:7ca97692-0bf5-4bbd-81ce-10a051d04bd5 MT + 12,488 11 - 72,613,495 1 FCHSD2(intron) truncation 

OV:c435627c-159d-4a6d-a819-30abac24bf4d MT + 16,113 16 + 60,469,789 0 intergenic - 

PACA:ICGC_0543 MT + 16,083 4 - 157,262,727 0 intergenic - 

PACA:ICGC_0543 MT + 32 5 + 131,561,359 1 P4HA2(intron) not remarkable 

PBCA:MBRep_T27 MT + 16,114 9 + 95,506,702 0 BICD2(intron) not remarkable 

PBCA:MBRep_T27 MT + 191 9 + 95,506,708 1 BICD2(intron) not remarkable 

SARC:b85e2156-d5ac-486c-93e1-86525ea41a64 MT + 1,372 10 - 30,823,230 0 intergenic - 

SKCM:01ad975d-c2ed-4e4d-bd3b-c9512fc9073c MT + 11,568 6 + 3,751,700 0 PXDC1(exonic) truncation 

SKCM:01ad975d-c2ed-4e4d-bd3b-c9512fc9073c MT - 11,557 6 - 63,951,719 1 intergenic - 

SKCM:81cedb9e-ee43-476b-9ed9-8d0fdb346065 MT + 5,081 8 + 90,465,476 0 intergenic - 

SKCM:81cedb9e-ee43-476b-9ed9-8d0fdb346065 MT + 6,333 3 + 33,481,145 0 UBP1(intron) truncation 

SKCM:81cedb9e-ee43-476b-9ed9-8d0fdb346065 MT + 15,032 20 + 62,710,708 1 RGS19(exonic) truncation 

UCEC:24118b8f-59fe-482a-aed3-7b1bde1571b7 MT + 3,767 8 - 38,766,339 0 PLEKHA2 truncation 

UCEC:24118b8f-59fe-482a-aed3-7b1bde1571b7 MT + 4,287 8 - 36,603,622 1 intergenic - 

UCEC:748e38b1-2ead-4a0a-8881-d640617b856b MT + 16,186 22 - 48,182,869 0 AK093107(intron) not remarkable 

UCEC:748e38b1-2ead-4a0a-8881-d640617b856b MT + 16,274 22 - 48,181,913 0 AK093107(intron) not remarkable 

UCEC:7b9947d5-e86b-4006-8890-ea5209584a88 MT + 8,033 9 + 12,816,690 1 intergenic - 
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UCEC:7b9947d5-e86b-4006-8890-ea5209584a88 MT + 13,424 9 - 12,841,745 1 intergenic - 

BRCA:CGP_donor_1475202 MT + 16,323 1 - 197,335,986 1 intergenic - 

BRCA:CGP_donor_1475202 MT + approx. 
1,693 hs37d5 + approx. 

4,907,000 0 intergenic - 

BRCA:CGP_donor_1475202 MT + approx. 
1,770 hs37d5 - approx. 

28,645,400 1 intergenic - 

ESAD:OCCAMS-AH-196 MT + approx. 
38 9 - 94,218,789 1 intergenic - 

LIRI:RK004 MT + 7,673 5 + 93,303,764 1 FAM12A(intron) indeterminable 

LIRI:RK082 MT + 14,850 11 + 125,083,145 0 PKNOX2(intron) not remarkable 

LIRI:RK082 MT + approx. 
15,182 11 + 125,083,160 1 PKNOX2(intron) not remarkable 

LIRI:RK243 MT + 1,315 12 + 64,095,441 0 intergenic - 

LIRI:RK243 MT + 7,709 12 + 64,096,484 1 intergenic - 

MELA:MELA-0001 MT + 14,906 9 - 44,776,871 1 intergenic - 

MELA:MELA-0001 MT + 286 11 - 39,777,366 1 intergenic - 

MELA:MELA-0001 MT + 16,105 16 - 50,038,448 0 intergenic - 

MELA:MELA-0002 MT - 10,296 13 + 88,692,225 0 intergenic - 

MELA:MELA-0002 MT + 13,807 13 - 88,709,481 1 intergenic - 

MELA:MELA-0002 MT + 13,988 15 + 54,192,579 0 intergenic - 

MELA:MELA-0002 MT + 6,933 15 + 54,168,518 1 intergenic - 

MELA:MELA-0167 MT + 10,789 11 - 3,172,598 0 OSBPL5(intron) truncation 

MELA:MELA-0167 MT + 2,936 15 + 28,354,949 1 intergenic - 

MELA:MELA-0167 MT + 16,335 11 - 12,718,261 0 TEAD1(intron) not remarkable 

MELA:MELA-0167 MT + 16,504 11 - 12,718,337 1 TEAD1(intron) not remarkable 

MELA:MELA-0167 MT + 12,450 11 - 3,850,705 0 RHOG(intron) indeterminable 

MELA:MELA-0167 MT + 41 17 + 48,554,863 1 intergenic indeterminable 

MELA:MELA-0174 MT + 16,119 6 - 14,734,925 0 intergenic - 

MELA:MELA-0174 MT + 151 3 + 33,188,139 1 CRTAP(3UTR) not remarkable 

MELA:MELA-0174 MT + 3,921 15 - 31,338,568 0 TRPM1(intron) not remarkable 

MELA:MELA-0174 MT + 6,767 15 - 31,338,588 1 TRPM1(intron) not remarkable 

MELA:MELA-0203 MT + 14,549 6 + 98,286,935 0 intergenic - 

MELA:MELA-0203 MT + 9,625 6 + 120,503,724 1 intergenic - 

MELA:MELA-0213 MT + 16,197 9 + 20,945,617 1 FOCAD(intron) indeterminable 

MELA:MELA-0259 MT + 3,380 8 - 141,859,251 0 PTK2(intron) truncation 

MELA:MELA-0259 MT + 6,185 8 - 125,982,259 1 intergenic - 

PACA:PCSI_0250 MT + 1,252 15 + 101,848,527 0 PCSK6(intron) not remarkable 

PACA:PCSI_0250 MT + ?2400 15 + 101,848,646 1 PCSK6(intron) not remarkable 

PRAD:CPCG0098 MT + 11,624 11 - 70,026,819 0 ANO1(intron) truncation 

PRAD:CPCG0098 MT + 11,972 11 + 69,523,432 1 intergenic - 

SARC:cd73a55f-03c1-4da0-9fa7-1ae4a263664e MT + 4,939 12 + 112,788,982 0 HECTD4(intron) truncation 

SARC:cd73a55f-03c1-4da0-9fa7-1ae4a263664e MT + 4,478 12 - 112,793,558 1 HECTD4(intron) truncation 

SKCM:c2948fe9-5798-43bc-a743-511e94e417f8 MT + 14,122 20 - 61,976,332 0 CHRNA4(3UTR) not remarkable 

SKCM:c2948fe9-5798-43bc-a743-511e94e417f8 MT + 11,946 20 + 61,542,799 0 DIDO1(exonic) truncation 
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Supplementary Table 4. An overview of the mtDNA RNA-sequencing (RNA-seq) data 
 

Cancer 
(TCGA)  

Description Cancer tissue Sample # Average # 
mappable reads 

BLCA Bladder Cancer Bladder 252 10.9M 
BRCA Breast Cancer Breast 837 8.3M 
CESC Cervical Squamous Cell Carcinoma Cervix 196 7.4M 
LGG Brain Lower Grade Glioma CNS 486 13.3M 
HNSC Head and Neck Squamous Cell 

Carcinoma 
Head/Neck 426 4.9M 

KICH Kidney Chromophobe Kidney 66 43.3M 
KIRC Kidney Renal Clear Cell Carcinoma  Kidney 448 17.0M 
KIRP Kidney Renal Papillary Cell Carcinoma Kidney 198 17.9M 
LIHC Liver Hepatocellular carcinoma Liver 200 11.1M 
LUAD Lung Adenocarcinoma Lung 488 6.1M 
LUSC Lung Squamous Cell Carcinoma Lung 220 4.8M 
PRAD Prostate Adenocarcinoma Prostate 374 8.8M 
THCA Head and Neck Thyroid Carcinoma Thyroid 498 13.6M 
Total  13 cancer types 11 tissue types 4689 10.7M  
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Sarah-Jane Schramm​393​, ​Richard A Scolyer​#​409,413,419​, Mark Shackleton​178​, Catherine A Shang​422​, 
Ping Shang​419​, Andrew J Spillane​419​, Jonathan R Stretch​419​, Varsha Tembe​393​, John F Thompson​419​, 
Ricardo E Vilain​425​, Nick M Waddell​296​, Nicola Waddell​295,296​, James S Wilmott​419​, Scott 
Wood​295,296​, Qinying Xu​295,296​ and Jean Y Yang​426 

 

PCAWG Tumour-specific providers (pancreatic cancer) in Canada 

John Bartlett​427,428​, Prashant Bavi​429​, Ivan Borozan​9​, Dianne E Chadwick​430​, Michelle 
Chan-Seng-Yue​429​, Sean Cleary​429,431​, Ashton A Connor​431,432​, Karolina Czajka​76​, Robert E 
Denroche​429​, Neesha C Dhani​433​, Jenna Eagles​76​, Vincent Ferretti​44,65​, Steven Gallinger​429,431,432​, 
Robert C Grant​429,432​, David Hedley​433​, Michael A Hollingsworth​434​, ​Thomas J Hudson​#​75,76​, Gun 
Ho Jang​429​, Jeremy Johns​76​, Sangeetha Kalimuthu​429​, Sheng-Ben Liang​430​, Ilinca Lungu​429,435​, 
Xuemei Luo​9​, Faridah Mbabaali​76​, ​John D McPherson​#​76,429,436​, Treasa A McPherson​432​, Jessica K 
Miller​76​, Malcolm J Moore​433​, Faiyaz Notta​429,437​, Danielle Pasternack​76​, Gloria M Petersen​438​, 
Michael H A Roehrl​125,429,430,439,440,441​, Michelle Sam​76​, Iris Selander​432​, Stefano Serra​394​, Sagedeh 
Shahabi​430​, ​Lincoln D Stein​#​9,10​, Morgan L Taschuk​44​, Sarah P Thayer​434​, Lee E Timms​76​, Gavin W 
Wilson ​9,429​, Julie M Wilson​429​ and Bradly G Wouters​125 



 

PCAWG Tumour-specific providers (prostate cancer) in Canada 

Timothy A Beck​44,442​, Vinayak Bhandari​9​, ​Paul C Boutros​#​9,125,134,135​, ​Robert G 
Bristow​#​125,443,444,445,446​, Colin C Collins​142​, Shadrielle MG Espiritu​9​, Neil E Fleshner​447​, Natalie S 
Fox​9​, Michael Fraser​9​, Syed Haider​9​, Lawrence E Heisler​44​, Vincent Huang​9​, Emilie Lalonde​9​, Julie 
Livingstone​9​, John D McPherson​76,429,436​, Alice Meng​448​, Veronica Y Sabelnykova​9​, Adriana 
Salcedo​9​, Yu-Jia Shiah​9​, Theodorus Van der Kwast​441​ and Takafumi N Yamaguchi​9 

 

PCAWG Tumour-specific providers (gastric cancer) in China 

Shuai Ding​449​, Daiming Fan​450​, Yong Hou​38,235​, Yi Huang​144,145​, Lin Li​38​, Siliang Li​38,235​, Dongbing 
Liu​38,235​, Xingmin Liu​38,235​, ​Youyong Lu​#​28,29,30​, Yongzhan Nie​450,451​, Hong Su​38,235​, Jian Wang​38​, Kui 
Wu​38,235​, Xiao Xiao​145​, Rui Xing​30​, ​Huanming Yang​#​38​, Shanlin Yang​449​, Yingyan Yu​452​, Xiuqing 
Zhang​38​, Yong Zhou​38​ and Shida Zhu​38,235 

 

PCAWG Tumour-specific providers (renal cancer) in the EU & France 

Rosamonde E Banks ​453​, Guillaume Bourque​454,455​, Alvis Brazma​7​, Paul Brennan​456​, ​Mark 
Lathrop​#​455​, Louis Letourneau​457​, Yasser Riazalhosseini​455​, Ghislaine Scelo​456​, ​Jörg Tost​#​458​, 
Naveen Vasudev​459​ and Juris Viksna​460 

 

PCAWG Tumour-specific providers (breast cancer) in the EU & 
United Kingdom 

Sung-Min Ahn​461​, Ludmil B Alexandrov​1,70,302​, Samuel Aparicio​462​, Laurent Arnould​463​, MR Aure​464​, 
Shriram G Bhosle​1​, Ewan Birney​7​, Ake Borg​465​, Sandrine Boyault​466​, Arie B Brinkman​467​, Jane E 
Brock​468​, Annegien Broeks​469​, Adam P Butler​1​, Anne-Lise Børresen-Dale​464,470​, Carlos Caldas​278,471​, 
Peter J Campbell​1,2​, Suet-Feung Chin​278,471​, Helen Davies​1,309,310​, Christine Desmedt​472,473​, Luc 
Dirix ​474​, Serge Serge​1​, Anna Ehinger​475​, Jorunn E Eyfjord​476​, Aquila Fatima​204​, John A Foekens​477​, P 
Andrew Futreal​478​, Øystein Garred​479,480​, Moritz Gerstung​7,8​, Dilip D Giri​481​, Dominik Glodzik​1​, 
Dorthe Grabau​482​, Holmfridur Hilmarsdottir​476​, Gerrit K Hooijer​483​, Jocelyne Jacquemier​484​, Se Jin 
Jang​485​, Jon G Jonasson​476​, Jos Jonkers​486​, Hyung-Yong Kim​484​, Tari A King​487,488,489​, Stian 
Knappskog​1,490​, Gu Kong​484​, Savitri Krishnamurthy​352,491​, Sunil R Lakhani​492​, Anita Langerød​464​, 
Denis Larsimont​493​, Hee Jin Lee​485​, Jeong-Yeon Lee​494​, Ming Ta Michael Lee​478​, Yilong Li​1​, Ole 
Christian Lingjærde​495​, Gaetan MacGrogan​496​, John WM Martens​477​, Sancha Martin​1,353​, Iñigo 
Martincorena​1​, Andrew Menzies​1​, Sandro Morganella​1​, Ville Mustonen​305,306,307​, Serena 
Nik-Zainal​1,309,310,311​, Sarah O'Meara​1​, Iris Pauporté​20​, Sarah Pinder​497​, Xavier Pivot​498​, Elena 
Provenzano​499​, Colin A Purdie​500​, Keiran M Raine​1​, Manasa Ramakrishna​1​, Kamna 
Ramakrishnan​1​, Jorge Reis-Filho​481​, Andrea L Richardson​204​, Markus Ringnér​501​, Javier Bartolomé 



Rodriguez​45​, F Germán Rodríguez-González​502​, Gilles Romieu​503​, Roberto Salgado​394​, Torill 
Sauer​495​, Rebecca Shepherd​1​, Anieta M Sieuwerts​477​, Peter T Simpson​492​, Marcel Smid​477​, 
Christos Sotiriou​53​, Paul N Span​504​, Lucy Stebbings​1​, Ólafur Andri Stefánsson​505​, Alasdair 
Stenhouse​506​, ​Michael R Stratton​#​1​, Henk G Stunnenberg​235,507​, Fred Sweep​508​, Benita Kiat Tee 
Tan​509​, Jon W Teague​1​, Gilles Thomas​510​, Alastair M Thompson​506​, Stefania Tommasi​511​, Isabelle 
Treilleux​512,513​, Andrew Tutt​204​, Naoto T Ueno​514​, Steven Van Laere​474​, Peter Van Loo​60,61​, Gert G 
Van den Eynden​474​, Peter Vermeulen​474​, Alain Viari​400​, Anne Vincent-Salomon​507​, David C 
Wedge​1,340,341​, Bernice H Wong​515​, Lucy Yates​1​, Xueqing Zou​1​, Carolien HM van Deurzen​516​, Marc J 
van de Vijver​394​ and L van't Veer​517 

 

PCAWG Tumour-specific providers (malignant lymphoma) in 
Germany 

Ole Ammerpohl​518,519​, Sietse Aukema​520,521​, Anke K Bergmann​522​, Stephan H Bernhart​260,261,264​, 
Hans Binder​260,261​, Arndt Borkhardt​523​, Christoph Borst​524​, Benedikt Brors​79,112,262​, Birgit 
Burkhardt​525​, Alexander Claviez​526​, Roland Eils​50,52,63,64​, Maria Elisabeth Goebler​527​, Andrea 
Haake​518​, Siegfried Haas​524​, Martin Hansmann​528​, Jessica I Hoell​523​, Steve Hoffmann​260,261,263,264​, 
Michael Hummel​529​, Daniel Hübschmann​52,63,80,81,82​, Dennis Karsch​530​, Wolfram Klapper​520​, Kortine 
Kleinheinz​50,52​, Michael Kneba​530​, Jan O Korbel​7,8​, Helene Kretzmer​261,264​, Markus Kreuz​531​, Dieter 
Kube​532​, Ralf Küppers​533​, Chris Lawerenz​64​, Dido Lenze​529​, Peter Lichter​77,386​, Markus Loeffler​531​, 
Cristina López ​246,518​, Luisa Mantovani-Löffler​534​, Peter Möller​535​, German Ott​536​, Bernhard 
Radlwimmer​386​, Julia Richter​518,520​, Marius Rohde​537​, Philip C Rosenstiel​538​, Andreas Rosenwald​539​, 
Markus B Schilhabel​538​, Matthias Schlesner​50,102​, Stefan Schreiber​540​, ​Reiner Siebert​#​245,246​, Peter 
F Stadler​260,261,264​, Peter Staib​541​, Stephan Stilgenbauer​542​, Stephanie Sungalee​8​, Monika 
Szczepanowski​520​, Umut H Toprak​52,543​, Lorenz HP Trümper​532​, Rabea Wagener​246,518​ and 
Thorsten Zenz​79 

 

PCAWG Tumour-specific providers (paediatric brain cancer) in 
Germany 

Ivo Buchhalter​50,51,52​, Juergen Eils​63,64​, Roland Eils​50,52,63,64​, Volker Hovestadt​386​, Barbara 
Hutter​77,78,79​, David TW Jones​285,286​, Natalie Jäger​50​, Christof von Kalle​81​, Marcel Kool​93,285​, Jan O 
Korbel​7,8​, Andrey Korshunov​93​, Pablo Landgraf​544,545​, Chris Lawerenz​64​, Hans Lehrach​546​, ​Peter 
Lichter​#​77,386​, Paul A Northcott​547​, Stefan M Pfister​93,285,548​, Bernhard Radlwimmer​386​, Guido 
Reifenberger​545​, Matthias Schlesner​50,102​, Hans-Jörg Warnatz​546​, Joachim Weischenfeldt​8,107,108​, 
Stephan Wolf​549​, Marie-Laure Yaspo​546​ and Marc Zapatka​386 

 

PCAWG Tumour-specific providers (prostate cancer) in Germany 

Yassen Assenov​550​, Benedikt Brors​79,112,262​, Juergen Eils​63,64​, Roland Eils​50,52,63,64​, Lars Feuerbach​112​, 
Clarissa Gerhauser​268​, Jan O Korbel​7,8​, Chris Lawerenz​64​, Hans Lehrach​546​, Sarah Minner​551​, 



Christoph Plass​268​, ​Guido Sauter​#​552​, Thorsten Schlomm​107,553​, Nikos Sidiropoulos​108​, Ronald 
Simon​552​, ​Holger Sültmann​#​79,554​, Hans-Jörg Warnatz​546​, Dieter Weichenhan​268​, Joachim 
Weischenfeldt​8,107,108​ and Marie-Laure Yaspo​546 

 

PCAWG Tumour-specific providers (oral cancer) in India 

Nidhan K Biswas​555​, Luca Landoni​396​, Arindam Maitra​555​, ​Partha P Majumder​#​555​ and ​Rajiv 
Sarin ​#​556 

 

PCAWG Tumour-specific providers (pancreatic cancer) in Italy 

Davide Antonello​396​, Stefano Barbi​403​, Claudio Bassi​396​, Samantha Bersani​399​, Giada Bonizzato​400​, 
Cinzia Cantù​400​, Ivana Cataldo​399,400​, Sara Cingarlini​36​, Vincenzo Corbo​400,403​, Maria Vittoria Davi​404​, 
Angelo P Dei Tos​557​, Matteo Fassan​558​, Sonia Grimaldi​400​, Luca Landoni​396​, Rita T Lawlor​400​, 
Claudio Luchini​399​, Andrea Mafficini​400​, Giuseppe Malleo​396​, Giovanni Marchegiani​396​, Michele 
Milella​36​, Marco Miotto​396​, Salvatore Paiella​396​, Antonio Pea​396​, Paolo Pederzoli​396​, Borislav C 
Rusev​400​, Andrea Ruzzenente​396​, Roberto Salvia​396​, Maria Scardoni​399​, ​Aldo Scarpa​#​400​, Elisabetta 
Sereni​396​, Michele Simbolo​403​, Nicola Sperandio​400​, Giampaolo Tortora​36,37​ and Caterina 
Vicentini​400 

 

PCAWG Tumour-specific providers (biliary tract cancer) in Japan 

Yasuhito Arai​33​, Natsuko Hama​33​, Nobuyoshi Hiraoka​559​, Fumie Hosoda​33​, Mamoru Kato​351​, 
Hiromi Nakamura​33​, Hidenori Ojima​560​, Takuji Okusaka​561​, ​Tatsuhiro Shibata​#​33,34​, Yasushi 
Totoki​33​ and Tomoko Urushidate​34 

 

PCAWG Tumour-specific providers (gastric cancer) in Japan 

Hiroyuki Aburatani​#​256​, Yasuhito Arai​33​, Masashi Fukayama​562​, Natsuko Hama​33​, Fumie 
Hosoda​33​, Shumpei Ishikawa​563​, Hitoshi Katai​564​, Mamoru Kato​351​, Hiroto Katoh​563​, Daisuke 
Komura​563​, Genta Nagae​256,267​, Hiromi Nakamura​33​, Hirofumi Rokutan​351​, Mihoko Saito-Adachi​351​, 
Tatsuhiro Shibata​#​33,34​, Akihiro Suzuki​256,565​, Hirokazu Taniguchi​34​, Kenji Tatsuno​256​, Yasushi 
Totoki​33​, Tetsuo Ushiku​562​, Shinichi Yachida​33,566​ and Shogo Yamamoto​256 

 

PCAWG Tumour-specific providers (liver cancer) in Japan 

Hiroyuki Aburatani​256​, Hiroshi Aikata​567​, Koji Arihiro​567​, Shun-ichi Ariizumi​568​, Keith A 
Boroevich​46,47​, Kazuaki Chayama​567​, Akihiro Fujimoto​47​, Masashi Fujita​47​, Mayuko Furuta​47​, 
Kunihito Gotoh​569​, Natsuko Hama​33​, Takanori Hasegawa​83​, Shinya Hayami​570​, Shuto Hayashi​83​, 
Satoshi Hirano​571​, Seiya Imoto​83​, Mamoru Kato​351​, Yoshiiku Kawakami​567​, Kazuhiro Maejima​47​, 



Satoru Miyano​83​, Genta Nagae​256,267​, ​Hidewaki Nakagawa​#​47​, Hiromi Nakamura​33​, Toru 
Nakamura​571​, Kaoru Nakano​47​, Hideki Ohdan​567​, Yasushi Rino​572​, Aya Sasaki-Oku​47​, ​Tatsuhiro 
Shibata ​#​33,34​, Yuichi Shiraishi​83​, Hiroko Tanaka​83​, Yasushi Totoki​33​, Tatsuhiko Tsunoda​46,207,208,209​, 
Masaki Ueno ​570​, Rui Yamaguchi​83​, Masakazu Yamamoto​568​ and Hiroki Yamaue​570 

 

PCAWG Tumour-specific providers (biliary tract cancer) in Singapore 

Su Pin Choo​573​, Ioana Cutcutache​251,304​, Narong Khuntikeo​396,574​, John R McPherson​251,304​, Choon 
Kiat Ong​575​, Chawalit Pairojkul​394​, Irinel Popescu​576​, ​Steven G Rozen​#​251,252,304​, ​Patrick 
Tan ​#​239,250,251,252​ and ​Bin Tean Teh​#​250,251,252,253,254 

 

PCAWG Tumour-specific providers (blood cancer) in South Korea 

Keun Soo Ahn​577​, Hyung-Lae Kim​27​, Youngil Koh​291,292​ and ​Sung-Soo Yoon​#​292 

 

PCAWG Tumour-specific providers (chronic lymphocytic leukaemia) 
in Spain 

Marta Aymerich​578​, ​Elias Campo​#​579,580​, Josep L L Gelpi​45,67​, Ivo G Gut​127,128​, Marta Gut​127,128​, 
Armando Lopez-Guillermo​581​, Carlos López-Otín​582​, Xose S Puente​582​, Romina Royo​45​ and David 
Torrents​45,105 

 

PCAWG Tumour-specific providers (bone cancer) in the United 
Kingdom 

Fernanda Amary​583​, Daniel Baumhoer​584​, Sam Behjati​1​, Bodil Bjerkehagen​584,585​, ​Peter J 
Campbell​#​1,2​, ​Adrienne M Flanagan​#​586​, P Andrew Futreal​478​, Ola Myklebost​490​, Nischalan 
Pillay​587​, Patrick Tarpey​588​, Roberto Tirabosco​589​ and Olga Zaikova​590 

 

PCAWG Tumour-specific providers (chronic myeloid disorders) in the 
United Kingdom 

Jacqueline Boultwood​591​, David T Bowen​1​, Adam P Butler​1​, ​Peter J Campbell​#​1,2​, Mario 
Cazzola​592​, Carlo Gambacorti-Passerini​177​, Anthony R Green​279​, Eva Hellstrom-Lindberg​593​, Luca 
Malcovati​592​, Sancha Martin​1,353​, Jyoti Nangalia​1​, Elli Papaemmanuil​2​ and Paresh Vyas​295,594 

 

PCAWG Tumour-specific providers (oesophageal cancer) in the 



United Kingdom 

Yeng Ang​595​, Hugh Barr​596​, Duncan Beardsmore​597​, Matthew Eldridge​278​, ​Rebecca C 
Fitzgerald​#​310​, James Gossage​598​, Nicola Grehan​310​, George B Hanna​599​, Stephen J Hayes​600,601​, 
Ted R Hupp​602​, David Khoo​603​, Jesper Lagergren​593,604​, Laurence B Lovat​237​, Shona MacRae​375​, 
Maria O'Donovan​310​, J Robert O'Neill​605​, Simon L Parsons​606​, Shaun R Preston​607​, Sonia Puig​608​, 
Tom Roques​609​, Grant Sanders​234​, Sharmila Sothi​610​, Simon Tavaré​278​, Olga Tucker​611​, Richard 
Turkington​612​, Timothy J Underwood​613​ and Ian Welch​614 

 

PCAWG Tumour-specific providers (prostate cancer) in the United 
Kingdom 

Daniel M Berney​615​, Johann S De Bono​383​, G Steven Bova​316​, Daniel S Brewer​381,382​, Adam P 
Butler​1​, Declan Cahill​616​, Niedzica Camacho​383​, ​Colin S Cooper​#​382,383,384​, Nening M Dennis​616​, Tim 
Dudderidge​616,617​, Sandra E Edwards​383​, ​Rosalind A Eeles​#​383,616​, Cyril Fisher​616​, Christopher S 
Foster​618,619​, Mohammed Ghori​1​, Pelvender Gill​594​, Vincent J Gnanapragasam​367,620​, Gunes 
Gundem​187​, Freddie C Hamdy​594​, Steve Hawkins​278​, Steven Hazell​616​, William Howat​367​, William B 
Isaacs​621​, Katalin Karaszi​594​, Jonathan D Kay​237​, Vincent Khoo​616​, Zsofia Kote-Jarai​383​, Barbara 
Kremeyer​1​, Pardeep Kumar​616​, Adam Lambert​594​, Daniel A Leongamornlert​1,383​, Naomi Livni​616​, 
Yong-Jie Lu​615,622​, Hayley J Luxton​237​, Andy G Lynch​278,279,294​, Luke Marsden​594​, Charlie E Massie​278​, 
Lucy Matthews​383​, Erik Mayer​616,623​, Ultan McDermott​1​, Sue Merson​383​, Thomas J Mitchell​1,279,367​, 
David E Neal​278,367​, Anthony Ng​624​, David Nicol​616​, Christopher Ogden​616​, Edward W Rowe​616​, 
Nimish C Shah​367​, Jon W Teague​1​, Sarah Thomas​616​, Alan Thompson​616​, Peter Van Loo​60,61​, Clare 
Verrill​594,625​, Tapio Visakorpi​316​, Anne Y Warren​367,626​, David C Wedge​1,340,341​, Hayley C Whitaker​237​, 
Jorge Zamora​1,270,271,272​, Hongwei Zhang​622​ and Nicholas van As​616 

 

PCAWG Tumour-specific providers (TCGA) in the United States 

Adam Abeshouse​187​, Nishant Agrawal​627​, Rehan Akbani​310,376​, Hikmat Al-Ahmadie​187​, Monique 
Albert​428​, Kenneth Aldape​352,628​, Adrian Ally​629​, Yeng Ang​595​, Elizabeth L Appelbaum​131,237​, Joshua 
Armenia​630​, Sylvia Asa​441,606​, J Todd Auman​631​, Matthew H Bailey​130,131​, Miruna Balasundaram​629​, 
Saianand Balu​234​, Jill Barnholtz-Sloan​632,633​, Hugh Barr​596​, John Bartlett​427,428​, Oliver F Bathe​634,635​, 
Stephen B Baylin​320,617​, Duncan Beardsmore​597​, Christopher Benz​636​, Andrew Berchuck​637​, 
Benjamin P Berman​257,258,259​, Rameen Beroukhim​3,6,163​, Mario Berrios​638​, Darell Bigner​639​, Michael 
Birrer​100​, Tom Bodenheimer​234​, Lori Boice​608​, Moiz S Bootwalla​638​, Marcus Bosenberg​640​, Reanne 
Bowlby​629​, Jeffrey Boyd​641​, Russell R Broaddus​352​, Malcolm Brock​642​, Denise Brooks​629​, Susan 
Bullman​3,163​, Samantha J Caesar-Johnson​39​, Thomas E Carey​643​, Rebecca Carlsen​629​, Robert 
Cerfolio​644​, Vishal S Chandan​645​, Hsiao-Wei Chen​595,630​, Andrew D Cherniack​3,48,163​, Jeremy 
Chien​646​, Juok Cho​3​, Eric Chuah​629​, Carrie Cibulskis​3​, Kristian Cibulskis​3​, Leslie Cope​320​, Matthew G 
Cordes​131,609​, Kyle Covington​155​, Erin Curley​647​, Bogdan Czerniak​352,603​, Ludmila Danilova​320​, Ian J 
Davis ​648​, Timothy Defreitas​3​, John A Demchok​39​, Noreen Dhalla​629​, Rajiv Dhir​649​, Li Ding​130,131,138​, 
HarshaVardhan Doddapaneni​155​, Adel El-Naggar​352,603​, Ina Felau​39​, Martin L Ferguson​650​, Gaetano 



Finocchiaro​651​, Kwun M Fong​652​, Scott Frazer​3​, William Friedman​653​, Catrina C Fronick​131,609​, 
Lucinda A Fulton​131​, Robert S Fulton​130,131,138​, Stacey B Gabriel​3​, Jianjiong Gao​630​, Nils 
Gehlenborg​3,654​, Jeffrey E Gershenwald​655,656​, Gad Getz​3,4,5,6​, Ronald Ghossein​481​, Nasra H 
Giama ​657​, Richard A Gibbs​155​, Carmen Gomez​658​, James Gossage​598​, Ramaswamy Govindan​130​, 
Nicola Grehan​310​, George B Hanna​599​, D Neil Hayes​234,659,660​, Stephen J Hayes​600,601​, Apurva M 
Hegde​375,376​, David I Heiman​3​, Zachary Heins​187​, Austin J Hepperla​234​, Katherine A Hoadley​233,234​, 
Andrea Holbrook​638​, Robert A Holt​629​, Alan P Hoyle​234​, Ralph H Hruban​320​, Jianhong Hu​155​, Mei 
Huang​608​, David Huntsman​661​, Ted R Hupp​602​, Jason Huse​187​, ​Carolyn M Hutter​#​23​, Christine A 
Iacobuzio-Donahue​481​, Michael Ittmann​662,663,664​, Joy C Jayaseelan​155​, Stuart R Jefferys​234​, Corbin 
D Jones​665​, Steven JM Jones​629​, Hartmut Juhl​666​, Koo Jeong Kang​667​, Beth Karlan​668​, Katayoon 
Kasaian ​629​, Electron Kebebew​669,670​, David Khoo​603​, Hark Kyun Kim ​671​, Jaegil Kim​3​, Tari A 
King​487,488,489​, Viktoriya Korchina​155​, Ritika Kundra​595,630​, Jesper Lagergren​593,604​, Phillip H Lai​638​, 
Peter W Laird​265​, Eric Lander​3​, Michael S Lawrence​3,46,100​, Alexander J Lazar​158,352​, Xuan Le​672​, 
Darlene Lee​673​, Douglas A Levine​187,674​, Lora Lewis​155​, Tim Ley​675​, Haiyan Irene Li​673​, Pei Lin​3​, W M 
Linehan​676​, Eric Minwei Liu​110,111,187​, Fei Fei Liu​368​, Laurence B Lovat​237​, Yiling Lu​376​, Lisa Lype​677​, 
Yussanne Ma​673​, Shona MacRae​375​, Dennis T Maglinte​638,678​, Elaine R Mardis​131,641,679​, Jeffrey 
Marks​396,680​, Marco A Marra​673​, Thomas J Matthew​11​, Michael Mayo​673​, Karen McCune​681​, 
Michael D McLellan​130,131,138​, Samuel R Meier​3​, Shaowu Meng​234​, Matthew Meyerson​3,6,48​, Piotr A 
Mieczkowski​233​, Tom Mikkelsen​682​, Christopher A Miller​131​, Gordon B Mills​683​, Richard A 
Moore​673​, Carl Morrison​394,684​, Lisle E Mose​234​, Catherine D Moser​657​, Andrew J Mungall​673​, Karen 
Mungall​673​, David Mutch​685​, Donna M Muzny​155​, Jerome Myers​686​, Yulia Newton​11​, Michael S 
Noble​3​, Peter O'Donnell​687​, Brian Patrick O'Neill​688​, Angelica Ochoa​187​, Akinyemi I Ojesina​240,241,242​, 
Joong-Won Park​689​, Joel S Parker​690​, Simon L Parsons​606​, Harvey Pass​691​, Alessandro Pastore​85​, 
Chandra Sekhar Pedamallu​3,6,163​, Nathan A Pennell​692​, Charles M Perou​234,690,693​, Gloria M 
Petersen​438​, Nicholas Petrelli​694​, Olga Potapova​695​, Shaun R Preston​607​, Sonia Puig​608​, Janet S 
Rader​696​, Suresh Ramalingam​697​, W Kimryn Rathmell​698​, Victor Reuter​481​, Sheila M Reynolds​677​, 
Matthew Ringel​699​, Jeffrey Roach​700​, Lewis R Roberts​657​, A Gordon Robertson​673​, Tom Roques​609​, 
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