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Supplementary Figure 1 — Pan-cancer landscape of hypoxia in primary tumours

Tumour hypoxia scores for 1,188 independent tumours from 27 cancer types based on the Winter' (a) and
Ragnum? (b) hypoxia signatures. The black horizontal lines indicate the median hypoxia score within each cancer
type. The number of tumours from each cancer type are shown along the bottom. IQR values for each cancer type
are also shown along the bottom. ¢) Hypoxia scores based on the three independent signatures were highly
correlated for 1,188 independent tumours from 27 cancer types. d) Comparison of median hypoxia scores within
cancer types based on the Buffa®, Winter' and Ragnum? hypoxia signatures for 1,188 independent tumours from
27 cancer types. Median hypoxia values were scaled from +1 to -1. e¢) The mean of the scaled median hypoxia
scores for each cancer type are shown by the filled circle. Lines show the standard deviation of the scaled median
hypoxia score. Squamous tumours of the lung (Lung-SCC), cervix (Cervix-SCC) and head (Head-SCC) are
amongst the most hypoxic cancer types. f-h) Association of hypoxia scores between 16 comparable types of
cancer in PCAWG and TCGA. Dots represent the mean of the scaled median hypoxia scores from the Buffa® (f),
Winter! (g) and Ragnum? (h) hypoxia signatures. Pan-cancer calculations of hypoxia between the PCAWG (n =
1,188 independent tumours) and TCGA (n= 7,791 independent tumours) datasets is strongly correlated based on
independent hypoxia signatures.
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Supplementary Figure 2 — Hypoxia in tumour vs. normal samples and the genomics of hypoxia

across cancers

Tumour samples consistently have elevated hypoxia compared to normal samples from the same tissue based on

the Buffa (a), Ragnum (b) and Winter (¢) hypoxia signatures (n = 5,649 independent tumours and n = 625

independent normal tissue samples). Bonferroni-adjusted p-values are shown along the top of each panel while

sample sizes are shown along the bottom. The IQR values of cancer types were not associated with the median
hypoxia score within that cancer type (d) or the sample size (e, n = 1,188 independent tumours). f) A partial
summary of the knowledge around the genomics of hypoxic tumours. Hypoxia-related associations that have been
previously examined within 19 tumour types in TCGA are shown along the left based on data from Bhandari et
al.* (n=7,791 independent tumours). CNAs and SNVs in several genes were found to be associated with elevated
hypoxia within tumour types. Hypoxia was also associated with elevated PGA in 10 tumour types. The right side
of the figure partially summarizes the analyses carried out in this work (n = 1,188 independent tumours). Several
of the previous intra-tumour type findings have been extended in this work as pan-cancer features of hypoxia and
several novel features, particularly related to structural variants, have been assessed and found to be significantly
associated with hypoxia. This is in addition to the novel pan-caner work presented around single-base substitution

signatures, indel signatures and tumour subclonality.
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Supplementary Figure 3 — Confirmation of key hypoxia-associated features within individual

tumour types and evaluation of hypoxia-associated mitochondrial mutations.

The number of duplications is significantly associated with tumour hypoxia within four of the five largest
individual cancer types in our cohort (a). Dot sizes represent the Spearman’s p and background shading represents
p-values. For four of five histologies, the number of duplications were significantly positively correlated with
hypoxia score, confirming the association previously described with a linear mixed-effects model across cancers.
Tumours with 7P53 mutations are associated with elevated hypoxia within individual histologies (b). Dot sizes
represent the difference in median hypoxia score between tumours that have a 7P53 mutation vs. tumours that
have wildtype TP53. Background shading represents p-values (Mann-Whitney U-test). For all three histologies
where TP53 mutations are associated with hypoxia, the directionality of the association matches the directionality
described in the pan-cancer analysis (7P53 mutant tumours are associated with elevated hypoxia). For one
histology, Ovary-AdenoCA, none of the tumours with information for mutational status and hypoxia were
wildtype for 7P53, so we could not evaluate if hypoxia scores were different between mutant and wildtype
tumours. Results for a) and b) are shown for the five largest tumour types from the overall cohort of 1,188 tumours
that have WGS and RNA-seq data. Mutations in the mitochondria were not associated with tumour hypoxia across
cancer (c). Results are shown for the top 15 features based on FDR-adjusted p-values (n = 982 independent
tumours).



Supplementary Table 1 - PCAWG cancer type codes

Cancer type codes for the 27 PCAWG cancer types examined in this study and their descriptions.

Cancer Type
Biliary-AdenoCA
Bladder-TCC
Breast-AdenoCA
Breast-LobularCA
CNS-GBM
CNS-Oligo
Cervix-AdenoCA
Cervix-SCC
ColoRect-AdenoCA
Eso-AdenoCA
Head-SCC
Kidney-ChRCC
Kidney-RCC
Liver-HCC
Lung-AdenoCA
Lung-SCC
Lymph-BNHL
Lymph-CLL
Ovary-AdenoCA
Panc-AdenoCA
Prost-AdenoCA
Skin-Melanoma
SoftTissue-Leiomyo
SoftTissue-Liposarc
Stomach-AdenoCA
Thy-AdenoCA
Uterus-AdenoCA

Description

Biliary Adenocarcinoma

Bladder Transitional Cell Carcinoma

Breast Adenocarcinoma

Breast Lobular Carcinoma

CNS Glioblastoma

CNS Oligodendroglioma

Cervix Adenocarcinoma

Cervix Squamous Cell Carcinoma
Colon/Rectum Adenocarcinoma

Esophagus Adenocarcinoma

Head/Neck Squamous Cell Carcinoma
Kidney Chromophobe Renal Cell Carcinoma (Distal Tubules)
Kidney Renal Cell Carcinoma (Proximal Tubules)
Liver Hepatocellular Carcinoma

Lung Adenocarcinoma

Lung Squamous Cell Carcinoma

Lymphoid B-Cell Non-Hodgkin’s Lymphoma
Lymphoid Chronic Lymphocytic Leukemia
Ovary Adenocarcinoma

Pancreas Adenocarcinoma

Prostate Adenocarcinoma

Skin Melanoma

Leiomyosarcoma

Liposarcoma

Stomach Adenocarcinoma

Thyroid Adenocarcinoma

Uterus Adenocarcinoma



Supplementary Table 2 — Mutational density data by deciles

For each of the 15 mutational features analyzed, the value corresponding to each decile is provided. Decile are noted along the top row.

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
Total SV, 0.00 1.00 3.00 6.00 11.60 20.00 29.00 42.00 62.00 88.00 456.00
deletions
Total PGA, loss  0.00  0.60 5.13 6.09 9.20 14.19 19.95 26.27 31.81 39.64 60.53
Total PGA 0.00 5.01 8.68 14.21 20.54 27.99 36.79 45.15 54.33 64.93 92.41
Total SV, 0.00 0.00 1.00 2.00 5.00 9.00 15.00 24.00 45.00 96.00 810.00
duplications

Average CNA 0.00 1.63E+06 4.08E+06 5.77E+06 7.70E+06 9.58E+06 1.21E+07 1.54E+07 2.17E+07 3.11E+07 8.78E+07
length, loss

Total SV, 0.00 0.00 1.00 3.00 5.00 8.00 14.00 22.00 39.20 67.10 1241.00
truncation

Average CNA 0.00 1.86E+06 3.70E+06 5.19E+06 6.68E+06 8.48E+06 1.10E+07 1.47E+07 1.97E+07 2.92E+07 7.52E+07
length

Average CNA 0.00  0.00 8.14E+05 2.00E+06 3.15E+06 4.59E+06 6.42E+06 9.53E+06 1.52E+07 2.33E+07 9.73E+07
length, gain

SNV per 0.01 0.70 1.11 1.47 1.93 247 3.14 4.12 6.05 11.57 864.90
megabase

Total PGA, gain  0.00 0.00 0.84 3.84 6.12 8.78 12.33 17.68 24.32 35.68 89.89
Total SV,H-H  0.00 0.00 0.00 2.00 4.00 7.00 11.00 16.00 24.00 41.00 334.00
Inversions

Total SV, T-T 0.00  0.00 1.00 2.00 4.00 7.00 11.00 16.00 24.00 39.00 327.00
Inversions

Kataegis 0.00 0.00 0.00 0.00 1.00 2.00 3.00 5.00 9.00 18.00 1.14E+04
frequency

CNA gain:loss  0.00  0.03 0.31 0.55 0.78 1.00 1.26 1.68 2.30 3.84 230.64

PGA gain:loss 0.00 0.00 0.15 0.29 0.43 0.62 0.85 1.10 1.76 4.25 1.24E+09



Supplementary Table 3 — Hypoxia associated mutational density features

Results from linear mixed-effect models associating hypoxia with mutational density features while controlling
for cancer type, tumour purity, age and sex.

Mutational density p-value Bonferroni- RZ%y;u_c  Riuem-m
feature adjusted p-
value

total sv_del 1.11E-10 1.66E-09 0.58924153  0.02343019
pga_loss 1.31E-08 1.97E-07 0.58527282  0.02136801
pga_total 2.41E-08 3.61E-07 0.57254909 0.02238394
total sv_dup 0.00029372  0.00440584  0.59905876 0.00835183
avg cna loss length 0.00198885 0.02983281 0.59654213 0.00670137
total sv_tra 0.00329592  0.04943882  0.59688183 0.00615388
avg cna_length 0.00351645 0.05274673  0.59262284 0.00645899
avg cna gain length 0.0050237  0.07535548 0.6046345  0.00590894
MutsPerMb 0.00555344 0.08330165 0.60081588 0.00541866
pga_gain 0.02244465 0.3366697  0.59204366 0.00462285
total sv_h2hinv 0.02431619 0.3647429  0.59589865 0.00460942
total sv_t2tinv 0.03541738 0.53126077  0.59599525 0.00431923
frequency.kat 0.05983866 0.89757984  0.60187881 0.0039126
cna_gain loss ratio  0.13292578 1 0.60507099 ' 0.00342699
pga gain loss ratio  0.42345003 1 0.60311946 0.00274842



Supplementary Table 4— Hypoxia associated driver mutations

Results from linear mixed-effect models associating hypoxia with driver mutations while controlling for cancer

type, tumour purity, age and sex.

Gene

BCL2
TP53
MYC
CREBBP
SGK1
TNFRSF14
PTEN
STAT6
VHL

RAF1

p-value

1.44E-17
7.50E-15
6.09E-07
7.15E-06
6.36E-05
0.0001213
0.00019948
0.00044271
0.00068266
0.00172618

FDR-
adjusted p-
value
7.56E-15

1.97E-12

0.00010659
0.00093839
0.00667467
0.01061372
0.01496111
0.02905273
0.03982192
0.09062425

2
RLMEM—C

0.61524209
0.58702975
0.59620501
0.60491724
0.59914066
0.59489865
0.59047392
0.59430646
0.59985134
0.59549027

2
RLMEM—M

0.04529518
0.0426901

0.01638566
0.01269053
0.01064775
0.00979189
0.00978797
0.00833882
0.01449421
0.0075624



Supplementary Table 5 — Hypoxia associated single base substitution signatures

Results from linear mixed-effect models associating hypoxia with the proportion of mutations attributed to single
base substitution signatures while controlling for cancer type, tumour purity, age and sex.

Single-base = p-value FDR- Riyem—c  Riwem-m
substitution adjusted p-

signature value

SBSI1 1.28E-09 8.33E-08 0.61063269 0.03315903
SBS5 4.41E-08 1.43E-06 0.58956286 0.02225793
SBS56 1.38E-05 0.00029993 0.61181946 0.01008063
SBS6 0.00013822  0.00197637 0.61060751 0.00858818
SBS3 0.00015203 0.00197637 0.60350628 0.01596484
SBS17b 0.00026168 0.0028349  0.60723431 0.0078508
SBS17a 0.00051701  0.0048008  0.606433 0.00723581
SBS21 0.00571373 0.0431149  0.60551536 0.00507594
SBS12 0.00596976 0.0431149  0.60361934 0.00664032



Supplementary Table 6 — Hypoxia associated small insertion and deletion signatures

Results from linear mixed-effect models associating hypoxia with the proportion of mutations attributed to small
insertion and deletion signatures while controlling for cancer type, tumour purity, age and sex.

Insertion p-value FDR- Riyem—c  Riwem-m
and deletion adjusted p-

signature value

ID6 3.39E-06 5.76E-05 0.60094444 0.01505225
ID5 0.00018121 0.00154028 0.59647682 0.01588363
1D9 0.00134169 0.00706468 0.60457952 0.00680836
D2 0.00166228 0.00706468 0.60680165 0.01139191
ID8 0.00717277 0.02438742 0.60531094 0.0074097



Supplementary Table 7 — Associations of hypoxia with features of tumour clonality

Results from linear mixed-effect models associating hypoxia with features of tumour clonality while controlling
for cancer type, tumour purity, age and sex. The features tested for associations with hypoxia include the total
number of clonal alterations (clonal total), the total number of clonal structural variants (clonal SV), the total
number of clonal indels (clonal indel), the total number of clonal single nucleotide variants (clonal SNV), the
total number of subclonal alterations (subclonal total) and the number of subclones detected in the tumour
(subclone number).

Clonality feature  p-value Bonferroni- RZ%y,;u_ ¢ Rivem-m
adjusted p-
value
clonal SV 1.96E-06 1.1746E-05  0.59553502 0.01329516
clonal total 0.00077563 0.00465376  0.59915695 0.00741347
clonal indel 0.00145617 0.00873701  0.60340965 0.00598623
clonal SNV 0.00213627 0.01281765  0.59928141 0.00663105
subclone number 0.0227242  0.13634518  0.60299828 0.00505359
subclonal total 0.04626171 0.27757025 0.60214616 0.00392718
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Ann-Marie Patch3'!312) John V Pearson®!'3!2, Michael C Quinn3!'3!2, Mark Shackleton'88218,
Darrin F Taylor'®, Heather Thorne'®’, Nadia Traficante'®’, Ravikiran Vedururu'®’, Nick M
Waddell*'?, Nicola Waddell*'!*12, Paul M Waring?>3, Scott Wood*'!*12, Qinying Xu3'!*1? and
Anna deFazio*?!422423

Tumor Specific Providers — Australia (Pancreatic cancer)

Matthew J Anderson'®, Davide Antonello***, Andrew P Barbour*?>*?¢, Claudio Bassi**4,
Samantha Bersani*?’, Andrew V Biankin#>*9-360361362 Timothy JC Bruxner'®®, Ivana
Cataldo*?"4?8, David K Chang3¢%362, Lorraine A Chantrill**°, Yoke-Eng Chiew**!, Angela



Chou?®%42° Angelika N Christ'®, Sara Cingarlini*’, Nicole Cloonan*’, Vincenzo Corbo*8431,
432 Fraser R Duthie®*3*3 J Lynn Fink!'%!185 Anthony J Gill3¢*43, Janet S Graham3¢2436 Sean M
Grimmond#°%3, Ivon Harliwong'®, Oliver Holmes*!"3!2, Nigel B Jamieson?®!'3247 Amber L
Johns*®%420 Karin S Kassahn'83*7 Stephen H Kazakoff?!''12, James G Kench?¢0433438 T yca
Landoni***, Rita T Lawlor*?®, Conrad R Leonard?!'3!2, Andrea Mafficini*?®, Neil D Merrett*>443?,
David K Miller!83-360420 Marco Miotto***, Elizabeth A Musgrove*®?, Adnan M Nagrial®®,
Felicity Newell*'!312, Katia Nones®'!*12, Karin A Oien?3*#4°, Marina Pajic*®’, Ann-Marie
Patch3!'312, John V Pearson’!'!*12, Mark Pinese*®?, Andreia V Pinho*®?, Michael C Quinn3!!312,
Alan J Robertson!®3, IIse Rooman®®°, Borislav C Rusev*?8, Jaswinder S Samra***435, Maria
Scardoni*?’, Christopher J Scarlett*®*44! Aldo Scarpa*??, Elisabetta Sereni***, Katarzyna O
Sikora*?®, Michele Simbolo**!, Morgan L Taschuk®’, Christopher W Toon**°, Giampaolo
Tortora®’%, Caterina Vicentini**®, Nick M Waddell*'?, Nicola Waddell*'!3'2, Scott Wood3'!-312,
Jianmin Wu*®°, Qinying Xu?®'!12 and Nikolajs Zeps**?

Tumor Specific Providers — Australia (Skin cancer)

Lauri A Aaltonen**?, Andreas Behren***, Hazel Burke**, Jonathan Cebon***, Rebecca A Dagg**,
Ricardo De Paoli-Iseppi**’, Ken Dutton-Regester’!!, Matthew A Field**®, Anna Fitzgerald**,
Sean M Grimmond?®3, Nicholas K Hayward#*!''#43, Peter Hersey**°, Oliver Holmes®!'!312,
Valerie Jakrot**, Peter A Johansson?!!', Hojabr Kakavand**’, Stephen H Kazakoff*!!*!2) Richard
F Kefford*?, Loretta MS Lau*!, Conrad R Leonard®''*!2, Georgina V Long**?, Graham J
Mann#*344 Felicity Newell*!!312) Katia Nones?!!*!2, Ann-Marie Patch3!'3!2) John V
Pearson’!!212 Hilda A Pickett*!, Antonia L Pritchard®'!, Gulietta M Pupo*3, Robyn PM Saw**?,
Sarah-Jane Schramm*°, Richard A Scolyer#*?24245743%8 Mark Shackleton'®®2!8  Catherine A
Shang#?, Ping Shang**?, Andrew J Spillane*2, Jonathan R Stretch*?, Varsha Tembe*®, John F
Thompson**?, Ricardo E Vilain®7, Nick M Waddell*'?, Nicola Waddell*!'3'2, James S
Wilmott*2, Scott Wood?!'3!2, Qinying Xu*'!'*!? and Jean Y Yang?*°

Tumor Specific Providers — Canada (Pancreatic cancer)

John Bartlett*¢!492 Prashant Bavi*®3, Ivan Borozan’, Dianne E Chadwick*®*, Michelle Chan-
Seng-Yue®®?, Sean Cleary*%34%5, Ashton A Connor*®467, Karolina Czajka*®®, Robert E
Denroche*%?, Neesha C Dhani*®, Jenna Eagles”®, Vincent Ferretti*>*?, Steven Gallinger#63:466:467,
Robert C Grant*%347° David Hedley*%°, Michael A Hollingsworth*’!, Thomas J Hudson#'37,
Gun Ho Jang*®3, Jeremy Johns’®, Sangeetha Kalimuthu*®3, Sheng-Ben Liang*’?, Ilinca
Lungu*%473 Xuemei Luo’, Faridah Mbabaali’’, John D McPherson#’%463474 Treasa A
McPherson*”, Jessica K Miller’®, Malcolm J Moore*®®, Faiyaz Notta**347> Danielle
Pasternack’®, Gloria M Petersen*’%, Michael H A Roehrl!33:463:477478479 'Michelle Sam”, Iris
Selander*”?, Stefano Serra®>3, Sagedeh Shahabi*’?, Lincoln D Stein#”-'°, Morgan L Taschuk®,
Sarah P Thayer'%, Lee E Timms’?, Gavin W Wilson’#®3, Julie M Wilson*® and Bradly G
Wouters*80

Tumor Specific Providers — Canada (Prostate cancer)



Timothy A Beck®, Vinayak Bhandari’, Paul C Boutros®!3*14%143 Robert G
Bristow#!33:481:482:483.484 "Colin C Collins'>!, Shadrielle MG Espiritu’, Neil E Fleshner*®>, Natalie
S Fox’, Michael Fraser®, Syed Haider®, Lawrence E Heisler*®®, Vincent Huang’, Emilie Lalonde®,
Julie Livingstone®, John D McPherson?463474 Alice Meng*®’, Veronica Y Sabelnykova’,
Adriana Salcedo’, Yu-Jia Shiah®, Theodorus Van der Kwast*®® and Takafumi N Yamaguchi’

Tumor Specific Providers — China (Gastric cancer)

Shuai Ding*®, Daiming Fan**°, Yong Hou**?*| Yi Huang'>3!'>4, Lin Li*°, Siliang Li3%*%,
Dongbing Liu**24, Xingmin Liu**?*°, Youyong Lu#?%2°3°, Yongzhan Nie***! Hong Su*%,
Jian Wang*®, Kui Wu%?*, Xiao Xiao'>*, Rui Xing?**?, Huanming Yang#*, Shanlin Yang*®,
Yingyan Yu*??, 239, Xiuging Zhang?’, Yong Zhou*® and Shida Zhu3*%-*%°

Tumor Specific Providers — EU: France (Renal cancer)
Rosamonde E Banks***, Guillaume Bourque**>#°¢, Alvis Brazma’, Paul Brennan*’’, Mark
Lathrop#*°®, Louis Letourneau®?®, Yasser Riazalhosseini**®, Ghislaine Scelo®’, Jorg Tost#+°,
Naveen Vasudev®?° and Juris Viksna®"!

Tumor Specific Providers — EU: United Kingdom (Breast cancer)

Sung-Min Ahn*?2, Ludmil B Alexandrov??!”, Samuel Aparicio®®, Laurent Arnould>*, MR
Aure®®, Shriram G Bhosle?, E Birney’, Ake Borg®*®, S Boyault’”’, AB Brinkman>%8, JE Brock>",
A Broeks’'?, Adam P Butler?, AL Borresen-Dale’%, C Caldas®'!'2, Peter J] Campbell'?, Suet-
Feung Chin’!'"!2 Helen Davies?, C Desmedt®'?, L Dirix>!4, S Dronov?, Anna Ehinger®'>, JE
Eyfjord®!'%, GG Van den Eynden’!’, A Fatima?'’, Jorge Reis Filho®'®, JA Foekens®'’, PA
Futreal®?°, @ystein Garred?!-22, Moritz Gerstung’®, Dilip D Giri*'®, D Glodzik?, Dorthe
Grabau’?3, Holmfridur Hilmarsdottir’'¢, GK Hooijer’?*, Jocelyne Jacquemier>?3, SJ Jang?®, Jon
G Jonasson®'®, Jos Jonkers®?’, HY Kim>%, Tari A King>?%°?°, Stian Knappskog?, G Kong®?®, S
Krishnamurthy>3°, S Van Laere®'4, SR Lakhani’*!, A Langerod>%, Denis Larsimont3*?, HJ Lee’S,
JY Lee’*3, Ming Ta Michael Lee>?°, Yilong Li?, Ole Christian Lingjarde®**, Gaetan
MacGrogan®*®, JW Martens>°, Sancha Martin?3%, Ifiigo Martincorena?, Andrew Menzies?,
Sandro Morganella?, Ville Mustonen?2?-321322 Serena Nik-Zainal?32432>:326 Sarah O'Meara?, |
Pauporté!®, Sarah Pinder>’, X Pivot>*8, Elena Provenzano®*®, CA Purdie’®, Keiran M Raine?, M
Ramakrishna?, K Ramakrishnan?, AL Richardson?'’, M Ringnér’%, Javier Bartolomé
Rodriguez'®, FG Rodriguez-Gonzalez'”>, G Romieu™*', Roberto Salgado®>?, Torill Sauer’**, R
Shepherd?, AM Sieuwerts'”’, PT Simpson>3!, M Smid>*?, C Sotiriou®>, PN Span*®, J Staaf>’®,
Lucy Stebbings?, Olafur Andri Stefansson’*4, Alasdair Stenhouse>**, Michael Rudolf
Stratton#?, HG Stunnenberg?**34¢, Fred Sweep®*’, BK Tan>*, Jon W Teague?, Gilles Thomas®*,
AM Thompson®®, S Tommasi>*’, I Treilleux>!>2 Andrew Tutt>'”, NT Ueno*?, Peter Van
Lo0%%4 P Vermeulen!'4, Alain Viari*?®, MJ van de Vijver?>}, A Vincent-Salomon®*®, David C
Wedge?3343% Bernice Huimin Wong>*3, Lucy Yates?, X Zou?, CHM van Deurzen>® and L van't
Veer354:555



Tumor Specific Providers — Germany (Malignant lymphoma)

Ole Ammerpohl3*6-%7, Sietse Aukema’*3>%, Anke K Bergmann®®°, Stephan H Bernhart?76-277-281,
Hans Binder?’%?”7, Arndt Borkhardt>®', Christoph Borst>%?, Benedikt Brors®>!1%278 Birgit
Burkhardt’®3, Alexander Claviez’*4, Roland Eils’2°*%%%7 Maria Elisabeth Goebler’®’, Andrea
Haake>®, Siegfried Haas’¢?, Martin Hansmann’%6, Jessica I Hoell’®!, Steve Hoffmann?77-279-280.281
Michael Hummel>®’, Daniel Hiibschmann>*66838485 Dennis Karsch3®®, Wolfram Klapper>>,
Kortine Kleinheinz’>>*, Michael Kneba®, Jan O Korbel”#, Helene Kretzmer?”’-*®!, Markus
Kreuz>®, Dieter Kube’”?, Ralf Kiippers®”!, Chris Lawerenz®’, Dido Lenze>®’, Peter Lichter®®,
Markus Loeffler’®®, Cristina Lopez?°?°%¢, Luisa Mantovani-Loffler’’2, Peter Moller®”?, German
Ott>’*, Bernhard Radlwimmer*®®, Julia Richter>36°>°, Marius Rohde’”®, Philip C Rosenstiel>’6,
Andreas Rosenwald’”’, Markus B Schilhabel’’%, Matthias Schlesner’?!1°, Stefan Schreiber’’8,
Reiner Siebert#26>76! Peter F Stadler?’%277:281 Peter Staib’°, Stephan Stilgenbauer®®’, Stephanie
Sungalee®, Monika Szczepanowski®>®, Umut H Toprak>*°8!, Lorenz HP Triimper>’°, Rabea
Wagener?23%6 and Thorsten Zenz®

Tumor Specific Providers — Germany (Pediatric Brain cancer)

Ivo Buchhalter’?33, Juergen Eils®%-%7 Roland Eils>2°*6%67 Volker Hovestadt*®®, Barbara
Hutter®8182 David TW Jones®*!-302, Natalie Jiger>?, Christof von Kalle®*, Marcel Kool®®3%!, Jan
O Korbel”#, Andrey Korshunov®®, Pablo Landgraf>*?, Chris Lawerenz®’, Hans Lehrach®?, Peter
Lichter#*, Paul A Northcott’®*, Stefan M Pfister®®3°138 Bernhard Radlwimmer**®, Guido
Reifenberger’®?, Matthias Schlesner’>!''°, Hans-Jorg Warnatz’®®, Joachim Weischenfeldt®!!3:114,
Stephan Wolf*%¢, Marie-Laure Yaspo®®® and Marc Zapatka*®®

Tumor Specific Providers — Germany (Prostate cancer)

Yassen Assenov®®’, Benedikt Brors®>!'1%278  Juergen Eils®%%7 Roland Eils’>3+66:67 Lars
Feuerbach!'?, Clarissa Gerhauser?®’, Jan O Korbel”®, Chris Lawerenz®’, Hans Lehrach’®, Sarah
Minner>®, Christoph Plass®®’, Guido Sauter#°%°, Thorsten Schlomm'!*3%, Nikos
Sidiropoulos''3, Ronald Simon*, Holger Siiltmann#?*°! Hans-Jorg Warnatz>%3
Weichenhan?®3, Joachim Weischenfeldt®!!3!!4 and Marie-Laure Yaspo®%?

, Dieter

Tumor Specific Providers — India (Oral cancer)

Nidhan K Biswas®?, Luca Landoni***, Arindam Maitra®?, Partha P Majumder#°°> and Rajiv
Sarin#>%3

Tumor Specific Providers — Italy (Pancreatic cancer)



Davide Antonello*?*, Stefano Barbi**!, Claudio Bassi***, Samantha Bersani*?’, Giada
Bonizzato*?®, Cinzia Cantu*?®, Ivana Cataldo**’#?%, Sara Cingarlini*’, Vincenzo Corbo
Angelo P Dei Tos>4, Matteo Fassan®®®, Sonia Grimaldi**®, Luca Landoni***, Rita T Lawlor*?3,
Claudio Luchini*?’, Andrea Mafficini*?%, Giuseppe Malleo*?*, Giovanni Marchegiani***, Michele
Milella’’, Marco Miotto*?4, Salvatore Paiella***, Antonio Pea*?*, Paolo Pederzoli***, Borislav C
Rusev*?®, Andrea Ruzzenente*?4, Roberto Salvia*?*, Maria Scardoni*?’, Aldo Scarpa#**8,
Elisabetta Sereni*?*, Michele Simbolo**!, Nicola Sperandio*?%, Giampaolo Tortora?”-** and

Caterina Vicentini*?®

428,431 432
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Tumor Specific Providers — Japan (Biliary tract cancer)

Yasuhito Arai*?, Natsuko Hama**, Nobuyoshi Hiraoka’*®, Fumie Hosoda*3-°7, Mamoru Kato3,
Hiromi Nakamura*?, Hidenori Ojima’®®, Takuji Okusaka®®’, Tatsuhiro Shibata#>3-*, Yasushi
Totoki?*? and Tomoko Urushidate’*

Tumor Specific Providers — Japan (Gastric cancer)

Hiroyuki Aburatani#*’?, Yasuhito Arai*}, Masashi Fukayama®"’, Natsuko Hama?}, Fumie
Hosoda****7, Shumpei Ishikawa®®!, Hitoshi Katai®®?, Mamoru Kato*%®, Hiroto Katoh%%3, Daisuke
Komura®! Genta Nagae?’>?%*, Hiromi Nakamura®, Hirofumi Rokutan®®*, Mihoko Saito-
Adachi®*, Tatsuhiro Shibata#*3-**, Akihiro Suzuki?’?>®%, Hirokazu Taniguchi®®, Kenji
Tatsuno?’?, Yasushi Totoki**, Tetsuo Ushiku®®, Shinichi Yachida®3%°7 and Shogo Yamamoto?’?

Tumor Specific Providers — Japan (Liver cancer)

Hiroyuki Aburatani?’?, Hiroshi Aikata®®® Koji Arihiro®®®, Shun-ichi Ariizumi®®”, Keith A
Boroevich?”#8, Kazuaki Chayama®®® Akihiro Fujimoto*®, Masashi Fujita*®, Mayuko Furuta*,
Kunihito Gotoh®!?, Natsuko Hama??, Takanori Hasegawa®’, Shinya Hayami®!!, Shuto Hayashi®’,
Satoshi Hirano®'?, Seiya Imoto®®*’, Mamoru Kato*%®, Yoshiiku Kawakami®®® Kazuhiro
Maejima*®, Satoru Miyano®’, Genta Nagae?’>?%4, Hidewaki Nakagawa#*, Hiromi Nakamura’?,
Toru Nakamura®'?, Kaoru Nakano*®, Hideki Ohdan®’8, Aya Sasaki-Oku*®, Tatsuhiro
Shibata#33-34, Yuichi Shiraishi®’, Hiroko Tanaka®’, Yasushi Totoki*?, Tatsuhiko
Tsunoda*’-220:221.222 'Masaki Ueno®!!, Rui Yamaguchi®’, Masakazu Yamamoto®”” and Hiroki
Yamaue®'!

Tumor Specific Providers — Singapore (Biliary tract cancer)

Su Pin Choo®'?, Toana Cutcutache?®’3!°, Narong Khuntikeo*?*¢'4, John R McPherson?®7-31%,
Choon Kiat Ong®'5, Chawalit Pairojkul®>, Irinel Popescu®!é, Steven G Rozen#2¢7293319 Patrick
Tan#254266267.268 14 Bin Tean Teh#266:267.268.269.270



Tumor Specific Providers — South Korea (Blood cancer)

Keun Soo Ahn%!7, Hyung-Lae Kim?’, Youngil Koh?*73% and Sung-Soo Yoon#%

Tumor Specific Providers — Spain (Chronic Lymphocytic Leukemia)

Marta Aymerich®'®, Elias Campo#°'%2° Josep LI Gelpi*®’!, Ivo G Gut'*>!36, Marta Gut!3>136,
Armando Lopez-Guillermo®?!, Carlos Lopez-Otin®??, Xose S Puente®??, Romina Royo'?’ and
David Torrents!'%%!11

Tumor Specific Providers — United Kingdom (Bone cancer)

Fernanda Amary®**, Daniel Baumhoer®?’, Sam Behjati?, Bodil Bjerkehagen®?S, Peter J
Campbell#'2, Adrienne M Flanagan#%’, PA Futreal®?°, Ola Myklebost%2%, Nischalan Pillay®?,
Patrick Tarpey®’, Roberto Tirabosco®! and Olga Zaikova®*

Tumor Specific Providers — United Kingdom (Chronic myeloid
disorders)

Jacqueline Boultwood®?, David T Bowen?, Adam P Butler?, Peter J Campbell#'-, Mario
Cazzola®*, Carlo Gambacorti-Passerini'®®, Anthony R Green?*’, Eva Hellstrom-Lindberg®>,
Luca Malcovati®**, Sancha Martin>3%, Jyoti Nangalia®®, Elli Papaemmanuil® and Paresh
Vyas?11:637

Tumor Specific Providers — United Kingdom (Esophageal cancer)

Yeng Ang®®, Hugh Barr®®, Duncan Beardsmore®, Matthew Eldridge**, Rebecca C
Fitzgerald#’%, James Gossage®*!, Nicola Grehan®?’, George B Hanna®?, Stephen J Hayes
Ted R Hupp®?, David Khoo®*, Jesper Lagergren®*>%4’ Laurence E Lovat®!, Shona MacRae3%,
Maria O'Donovan’?’, J Robert O'Neill®*3, Simon L Parsons®*°, Shaun R Preston®?, Sonia Puig®!,
Tom Roques®?, Grant Sanders®*, Sharmila Sothi®, Simon Tavaré®**, Olga Tucker®*, Richard
Turkington®, Timothy J Underwood®*® and Ian Welch®>’

643,644
b

Tumor Specific Providers — United Kingdom (Prostate cancer)

Nicholas Van As®® Daniel M Berney®*®, Johann S De Bono*?, G Steven Bova**, Daniel S
Brewer?3404 Adam P Butler?, Declan Cahill®*®, Niedzica Camacho*’®, Colin S
Cooper##04405:406 Nening M Dennis®*®, Tim Dudderidge®*®, Sandra E Edwards*®, Rosalind A
Eeles#*03:938  Cyril Fisher®*®, Christopher S Foster®®*6°! Mohammed Ghori?, Pelvender Gill®*’,
Vincent J Gnanapragasam?®3-%2 Gunes Gundem?, Freddie C Hamdy®%, Steve Hawkins?**,
Steven Hazell®*8, William Howat*%*, William B Isaacs?°?, Katalin Karaszi®*’, Jonathan D Kay?!,



Vincent Khoo%*8, Zsofia Kote-Jarai**’, Barbara Kremeyer?, Pardeep Kumar®?, Adam Lambert®’,
Daniel A Leongamornlert>#%, Naomi Livni®*®, Hayley J Luxton®®!, Andy G Lynch?°4293310,
Luke Marsden®’, Charlie E Massie***, Lucy Matthews*?, Erik Mayer®3%664 Ultan McDermott?,
Sue Merson**®, Thomas J Mitchell?2%3383 David E Neal?**3%3, Anthony Ng®®, David Nicol®,
Christopher Ogden®® Edward W Rowe®*, Nimish C Shah®, Jon W Teague?, Sarah Thomas®*%,
Alan Thompson®8, Peter Van Loo%%4, Clare Verrill®37-%6¢, Tapio Visakorpi**°, Anne Y
Warren**%¢7 David C Wedge?3>*3%, Hayley C Whitaker?!, Yong-Jie Yu®°, Yongwei Yu?*’,
Jorge Zamora>?87-288.28% and Hongwei Zhang?*°

Tumor Specific Providers — United States (TCGA)

Adam Abeshouse'??, Nishant Agrawal’?, Rehan Akbani®*?>%® Hikmat Al-Ahmadie'*’, Monique
Albert*2, Kenneth Aldape?>3-646:6¢ Adrian Ally®”°, Yeng Ang®®, Elizabeth L Appelbaum!'3%->3!,
Joshua Armenia®’!, Sylvia Asa%¥72 ] Todd Auman®’3, Matthew H Bailey'*!3°, Miruna
Balasundaram®’®, Saianand Balu?*®, Jill Barnholtz-Sloan®’*675, Hugh Barr®°, John Bartlett*!462,
Oliver F Bathe%7%677, Stephen B Baylin®%¢78 Duncan Beardsmore®?, Christopher Benz®”’,
Andrew Berchuck®®’, Benjamin P Berman?73-?74275, Rameen Beroukhim?%!72, Mario Berrios®!,
Darell Bigner?**6%2 Michael Birrer'%, Tom Bodenheimer?*, Lori Boice®®!, Moiz S Bootwalla%®3,
Marcus Bosenberg®®* Reanne Bowlby®”?, Jeffrey Boyd®®>, Russell R Broaddus®®®, Malcolm
Brock®®®, Denise Brooks®’?, Susan Bullman®!72, Samantha J Caesar-Johnson*’, Thomas E
Carey®®’, Rebecca Carlsen®’?, Robert Cerfolio®®, Vishal S Chandan®®®, Hsiao-Wei Chen®3867!,
Andrew D Cherniack?®>#%!72| Jeremy Chien®®, Juok Cho?, Eric Chuah®”’, Carrie Cibulskis,
Kristian Cibulskis®, Leslie Cope®®!, Matthew G Cordes'?%%2, Kyle Covington'®, Erin Curley%*?,
Bogdan Czerniak®*%%%° Ludmila Danilova®', Ian J Davis®®?, Timothy Deftreitas®, John A
Demchok*’, Noreen Dhalla®’’, Rajiv Dhir®®*, Li Ding!3%13:146 HarshaVardhan Doddapaneni!®,
Adel El-Naggar®*%° Ina Felau*’, Martin L Ferguson®®’, Gaetano Finocchiaro®”, Kwun M
Fong®’, Scott Frazer®, William Friedman®?®, Catrina C Fronick!3%%2 Lucinda A Fulton'3°,
Robert S Fulton!3%13%146 Stacey B Gabriel®, Jianjiong Gao®’!, Nils Gehlenborg®®%°, Jeffrey E
Gershenwald’?%7°! Gad Getz>*>°, Ronald Ghossein’'®, Nasra H Giama’??, Richard A Gibbs!'®,
Carmen Gomez’??, James Gossage®', Ramaswamy Govindan'3®, Nicola Grehan*?’, George B
Hanna®*?, D Neil Hayes?*®704705 Stephen J Hayes®*3-64 Apurva M Hegde?>%%%, David I
Heiman?, Zachary Heins!®®, Austin J Hepperla®*}, Katherine A Hoadley?*’-**%, Andrea
Holbrook’%, Robert A Holt®’%, Alan P Hoyle?*, Ralph H Hruban’"’, Jianhong Hu'®, Mei
Huang®'!, David Huntsman’%, Ted R Hupp®#, Jason Huse'*’, Carolyn M Hutter#*!, Christine
A Tacobuzio-Donahue’'®, Michael Ittmann’%71% Joy C Jayaseelan'®, Stuart R Jefferys?*®, Corbin
D Jones”!!, Steven JM Jones’!'?, Hartmut Juhl’'3, Koo Jeong Kang’'4, Beth Karlan’!3, Katayoon
Kasaian’'®, Electron Kebebew’!”7!8, David Khoo®*, Hark Kim?', Jaegil Kim?, Tari A King32%32°,
Viktoriya Korchina!®® Ritika Kundra®*%57! Jesper Lagergren®*>:¢47 Phillip H Lai’%, Peter W
Laird?®?, Eric Lander®, Michael S Lawrence®*71%, Alexander J Lazar*¢’, Xuan Le’!?, Darlene
Lee®”®, Douglas A Levine!*®72° Lora Lewis!®, Tim Ley’?!, Haiyan Irene Li®’°, Pei Lin®, W
Marston Linehan’??, Eric Minwei Liu'!'7-!18:19 Fei Fei Liu***, Laurence E Lovat®’!, Yiling Lu’%3,
Lisa Lype’®*, Yussanne Ma%”?, Shona MacRae*?, Dennis T Maglinte’?, Elaine R
Mardis!3%-685725 | Jeffrey Marks***726, Marco A Marra®’®, Thomas J Matthew’°, Michael Mayo%7°,
Karen McCune’?’, Michael D McLellan'3%13%146 Samuel R Meier?, Shaowu Meng?*®, Matthew
Meyerson4%177:233 ' Piotr A Mieczkowski**’, Tom Mikkelsen’?®, Christopher A Miller'*°,



Gordon B Mills?683%93-668 Richard A Moore®”?, Carl Morrison?>37?°, Lisle E Mose?**®, Catherine D
Moser’??, Andrew J Mungall®”?, Karen Mungall®’®, David Mutch’*°, Donna M Muzny!'®, Jerome
Myers’3!, Yulia Newton®’, Michael S Noble?, Peter O'Donnell’*?, Brian Patrick O'Neill’??,
Angelica Ochoa'®’; Akinyemi I Ojesina?>>23%2%7 Joong Won Park?!, Joel S Parker’**, Simon L
Parsons®’, Harvey Pass’3®, Alessandro Pastore’®, Chandra Sekhar Pedamallu®®!72, Nathan A
Pennell’3¢, Charles M Perou’®’, Gloria M Petersen*’®, Nicholas Petrelli’**, Olga Potapova’®,
Shaun R Preston®, Sonia Puig®!, Janet S Rader’*’, Suresh Ramalingam’!, W Kimryn
Rathmell’#?, Victor Reuter?3*!8 Sheila M Reynolds’>4, Matthew Ringel’®, Jeffrey Roach’#4,
Lewis R Roberts’?, A Gordon Robertson®’’, Tom Roques®>?, Mark A Rubin!3!:194210211.212 " Garq
Sadeghi®’®, Gordon Saksena®, Charles Saller’+, Francisco Sanchez-Vega®®¢7!, Chris
Sander#?90215216 Grant Sanders?*®, Dirk Schadendorf?®-7#¢, Jacqueline E Schein®’’, Heather K
Schmidt!3?, Nikolaus Schultz%”!, Steven E Schumacher?2?!7, Richard A Scolyer*?2432457458 'Raja
Seethala’’, Yasin Senbabaoglu®®, Troy Shelton®?, Yan Shi?*, Juliann Shih*!7%!77 Tlya
Shmulevich’?*, Craig Shriver’#%, Sabina Signoretti!’>!77.74% Janae V Simons?*¥, Samuel
Singer**+73%, Payal Sipahimalani®’®, Tara J Skelly?¥’, Karen Smith-McCune’?’, Nicholas D
Socci®?, Heidi J Sofia?!, Matthew G Soloway’**, Anil K Sood’!, Sharmila Sothi®*3, Angela
Tam®’°, Donghui Tan?*’, Roy Tarnuzzer*®, Nina Thiessen®’’, R Houston Thompson’>?, Leigh B
Thorne®!, Ming Tsao%*72, Olga Tucker®*, Richard Turkington®*3, Christopher Umbricht®4%.733,
Timothy J Underwood®, David J Van Den Berg®®!, Erwin G Van Meir’>4, Umadevi
Veluvolu?*’, Douglas Voet?, Jiayin Wang!3%!154161 ' Linghua Wang'%, Zhining Wang*’, Paul
Weinberger’>®, John N Weinstein333%, Daniel ] Weisenberger’%¢, Ian Welch®’, David A
Wheeler!6+165, Dennis Wigle’>®, Matthew D Wilkerson?*’, Richard K Wilson!3%757 Boris
Winterhoff”>8, Maciej Wiznerowicz’**7%%, Tina Wong'**67%, Winghing Wong'*’, Liu Xi'6>,
Liming Yang*’, Christina Yau?**67%680 Venkata D Yellapantula'¢”-1%%, Jean C Zenklusen#*,
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