Supplementary Table 1. Advances in carcinogenesis: description and references used
for Figure 1

Supplementary Table 2. Summary and references of the data used for each analysis.

Supplementary Figure 1A and B. Detailed mutation spectrum observed in lung cancer

Supplementary Figure 2A and B. Detailed mutation spectrum observed in colorectal and
glioblastoma cancer. G:C->T:A transitions at CpG sites are shown in red when data are
available.

Supplementary Figure 3A and B. Detailed mutation spectrum observed in breast cancer.
G:C->T:A transitions at CpG sites are shown in red when data are available.

Supplementary Figure 4A. Detailed mutation spectrum observed in hepatocellular
carcinoma (HCC). AfIB Neg: patients not exposed to Aflatoxin B1; AfIB Pos: patients
exposed to Aflatoxin B1; Europe: Patients from European countries (exposed and not
exposed); China: Patients from China (exposed and not exposed); RIKEN and NCC:
mutational data for liver cancer from the International Cancer Genome Consortium
(http://dcc.icgc.org/) obtained from two Japanese institutions, RIKEN and the National
Cancer Center.

Supplementary Figure 5. Detailed mutation spectrum observed in prostate cancer. Data
were obtained from the UMD TP53 database (TP53) and for patient 1 to 7 (Pat 1-7)
from Berger et al (2011) The genomic complexity of primary human prostate cancer.
Nature 470: 214-220.

Supplementary Figure 6. Detailed mutation spectrum observed in ovarian cancer. Data
were obtained from the UMD TP53 database (TP53) and from Bell et al. (2011)
Integrated genomic analyses of ovarian carcinoma. Nature 474, 609-615.

Supplementary Figure 7: Full size of publication's figure 2.
Supplementary Figure 8: Full size of publication's figure 3.
Supplementary Figure 9: Full size of publication's figure 4.
Supplementary Figure 10: Full size of publication's figure 5.
Supplementary Figure 11: Full size of publication's figure 6.
Supplementary Figure 12: Full size of publication's figure 7.
Supplementary Figure 13: Full size of publication's figure 8.



Event Date | References

First description of an association between occupational exposure and | 1567 | (Theophrastus

lung cancer (Paracelsus) Bombastus von
Hohenheim
(Paracelsus), 1567)

Publication of the first book on occupational diseases and industrial | 1713 | (Ramazzini, 1700)

hygiene (Ramazzini)

Association between nasal cancer and snuff consumption (Hill) 1761 | (Hill, 1761)

Association between scrotal cancer and chimney sweeps (P. Pott) 1775 | (Pott, 1775)

Association between arsenical vapor and skin cancer (Ayrton) 1822 | (Paris, 1822)

Association between cancer incidence and age (Rigoni-Stern) 1842 | (Rigoni-Stern, 1842)

Association between UV exposure and skin cancer (Thiersch) 1875 | (Thiersch, 1875)

High frequency of bladder cancer in aniline workers in dyestuff | 1895 | (Rehn, 1895)

factories (Rehn)

Chromosomal mutations in cancer 1914 | (Boveri, 1914)

First experimental cancer produced by coal tar on rabbits (Yamagiwa) 1915 | (Yamagiwa and
Ichikawa, 1918)

Induction of skin cancer in mice by arsenic 1922 | (Leitch and Kennaway,
1922)

Tumors exhibit anaerobic respiration 1924 | (Warburg et al., 1924)

First proof that single polycyclic aromatic hydrocarbons (PAHs) are 1930 | (Kennaway and Hieger,

capable of inducing malignant skin tumors in mice 1930)

Synthesis of benzo[a]pyrene 1930 | (Kennaway, 1930)

Isolation of benzo[a]lpyrene from coal tar and proof of its| 1933 | (Cook et al.,, 1933)

carcinogenicity in mouse skin

benzo[a]pyrene produces cancer in mouse skin 1933 | (Cook et al., 1933)

The tricyclic aromatic hydrocarbon anthracene is hydroxylated in vivo 1935 | (Boyland and Levi,
1935)

Anthracene metabolized in vivo 1935 | (Boyland and Levi,
1935)

2-naphthylamine induces papillomas 1938 | (Hueper et al., 1938)

Production of bladder papillomas and carcinomas in dogs by 2-| 1938 | (Hueper et al., 1938)

naphthylamine

Two-stage carcinogenesis: initiation promotion 1941 | (Berenblum, 1941)

Initiating and promoting effects of chemical carcinogens are | 1944 | (Friedewald and Rous,

distinguished 1944)

Covalent binding of N,N-dimethyl-4-aminoazobenzene to proteins in rat | 1947 | (Miller ~ and  Miller,

liver 1947)

Microsome-catalysed biotransformation of N,N-dimethyl-4- | 1948 | (Mueller and Miller,

aminoazobenzene in a cell-free system 42 1948)

Association between smoking and lung cancer (Wynder) 1950 | (Doll and Hill, 1950;

Wynder and Graham,




1950)

Discovery of DNA structure (Watson and Crick) 1953 | (Watson and Crick,
1953)

N-nitrosamine methylate DNA 1956 | (Magee and JM, 1956)

Enzyme induction by polycyclic aromatic hydrocarbons 1956 | (Conney et al., 1956)

First evidence that epoxides are intermediates in biotransformation of | 1960 | (Boyland and Sims,

PAHs 1960)

Ultraviolet induces pyrimidine dimer in DNA 1961 | (Setlow and Setlow,
1961)

Cyt P450 is localized in microsomes 1962 | (Omura and Sato,
1962)

In vitro transformation of cells by chemical carcinogens 1963 | (Berwald and Sachs,
1963)

Induction of transcription by methycholanthrene 1963 | (Loeb and Gelboin,
1963)

Correlation between DNA-binding level and carcinogenicity of six PAHs 1964 | (Brookes and Lawley,
1964)

Aflatoxin B1 is carcinogenic in rats 1964 | (Sporn et al., 1966)

Aflatoxin binds to DNA 1966 | (Sporn et al., 1966)

Aflatoxin induces liver cancer 1968 | (Alpert et al., 1968)

DNA repair and cancer 1968 | (Cleaver, 1968)

Retinoblastoma requires two mutations 1971 | (Knudson, 1971)

Endogenous DNA damage 1972 | (Lindahl and Nyberg,
1972)

Ames assay for chemical mutagens 1973 | (Ames et al., 1973)

Benzo[a]pyrene binds to DNA through its 7,8-diol-9,10-epoxide 1974 | (Sims et al., 1974)

Mutator phenotype 1974 | (Loeb et al., 1974)

Malonaldehyde is carcinogenic 1974 | (Shamberger et al.,
1974)

Chemical carcinogens are activated to form DNA adducts in human | 1974 | (Harris et al., 1974)

tissue

Stereoselective enzymatic conversion of BP leads to the 7R,8S-diol- | 1976 | (Yang et al., 1976)

9S,10R-epoxide, (+)-anti-BP diol-epoxide (BPDE)

Clonal selection of mutant cancer cells 1976 | (Nowell, 1976)

Interindividual variation in carcinogen activation 1976 | (Harris et al., 1976)

Stereospecificity of benzo[a]pyrene diolepoxide 1976 | (Yang et al., 1976)

Mutagens and carcinogens in cooked food 1977 | (Nagao et al., 1977)

Binding of benzo[a]pyrene to DNA in vivo predominantly occurs via | 1978 | (Koreeda et al., 1978)

(+)-anti-BPDE

Tobacco-specific N-nitrosamine 1978 | (Hecht et al., 1978)

TP53 discovery 1979 | (DeLeo et al., 1979;
Kress et al., 1979;
Lane and Crawford,
1979; Linzer and
Levine, 1979)

Landmark study that shows epidemiological evidence for a predominent | 1981 | (Doll and Peto, 1981)

role of environmental factors in human cancer

Benzo[a]pyrene formed adducts in human DNA 1982 | (Perera et al., 1982)




Induction of activating Ha-ras mutations in mouse skin following | 1983 | (Shih and Weinberg,

exposure to PAHs 1982; Balmain and
Pragnell, 1983)

Mutations in Ha-ras following exposure to carcinogens 1983 | (Shih and Weinberg,
1982; Balmain and
Pragnell, 1983)

8-ox0-dG as a marker for oxidative damage 1986 | (Grollman and Moriya,
1993)

The exo0-8,9-epoxide is the DNA-binding metabolite of aflatoxin B 1988 | (Baertschi et al.,
1988)

Model for cancer progression 1990 | (Fearon and
Vogelstein, 1990)

Mutation spectrum reflects carcinogen exposure 1991 | (Hollstein et al., 1991;
Caron de Fromentel
and Soussi, 1992)

TP53 mutation in skin cancer correlates with UV exposure 1991 | (Brash et al., 1991)

Aflatoxin induces a specific mutation at codon 249 of the TP53 gene 1991 | (Bressac et al., 1991;
Hsu et al., 1991)

Selective targeting of p53 gene mutational hotspots in human cancers | 1991 | (Puisieux et al., 1991)

by Aflatoxin B1 and BaP.

UV photoproducts at mutational hotspot of the TP53 gene specific for | 1993 | (Tornaletti et al.

skin cancer. 1993)

DNA-binding signature of BPDE in TP53 of lung epithelial cells | 1996 | (Denissenko et al.,

corresponds to human lung cancer mutational hot spots 1996)

MSI tumors in HNPCC 1996

Translesion DNA synthesis 1999

Mutation in single cancer cells 1999

Cancer genome contains multiple driver and passenger mutations 2000 | (Haber and Settleman,
2007)

UV-induced DNA damage and mutations in Hupki mice recapitulate p53 | 2001 | (Luo et al., 2001)

hotspot alterations in skin cancer

p53 mutations in benzo(a)pyrene-exposed hupki mice fibroblasts | 2005 | (Liu et al., 2005)

correlate with p53 mutations in human lung tumors.

Cancer genome mutations reflect mutagen exposure 2007 | (Davies et al., 2005;
Greenman et al,,
2007)

First release of a cancer genome sequence (ALL) 2008 | (Ley et al., 2008)

Several cancer genome sequences are released 2009 | (Shah et al.,, 2009)
(Ding et al.,, 2010)
(Pleasance et al.
2010a; Pleasance et
al., 2010b)

Multiple tumor genome from the same type of cancer are fully | 2011 | (Berger et al., 2011;

sequenced and compared

Chapman et
2011)

al.,
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Supplementary Table 2

Data used
the analysis

for

Exposure
cancer types

or

Sequencing strategy

Number of mutations / number of
tumors / type of mutation used for the
analysis

References

TP53 database Lung TP53 gene only 2994 /multiple / Syn and Non-Syn in the TP53 | UMD TP53 database
coding region
Hupki mouse Benzo(a)pyrene TP53 gene only 33 / immortalized Hupki embryonic fibroblasts | (Liu et al., 2005)
Davies et al. Lung Kinome, 512 genes 145/ 26 tumors / Syn and Non-Syn in coding | (Davies et al., 2005)
DNA only
Greenman et al; Lung Kinome, 512 genes 281/ 20 tumors / Syn and Non-Syn in coding | (Greenman et al., 2007)
DNA only
Ding et al. Lung Exome, 623 CAN genes 1023/183/ Syn and Non-Syn in coding DNA | (Ding et al., 2008)
only
Kan et al. Lung Exome, 1507 genes 1561/134/ Syn and Non-Syn in coding DNA | (Kan et al., 2010)
only
Pleasance et al. NCI-H209, SCLC | Whole genome | 50 274/1/ all types of substitutions in coding | (Pleasance et al., 2010b)
cell line sequencing and non-coding DNA
Lee et al. Lung, NSCLC Whole genome | 50 675/1/all types of substitutions in coding | (Lee et al., 2010)
sequencing and non-coding DNA

TP53 database Colorectal TP53 gene only 3894/ multiple / Syn and Non-Syn in the TP53 | UMD TP53 database
coding region

Sjoblom et al. Colorectal Exome, all genes 729/11/ Syn and Non-Syn in coding DNA only | (Sjoblom et al., 2006)

Greenman et al. Colorectal Kinome, 512 genes 166/28T/ Syn and Non-Syn in coding DNA | (Greenman et al., 2007)

only

TP53 Glioblastoma TP53 gene only 757/multiple / Syn and Non-Syn in the TP53 | UMD TP53 database
coding region

Parson et al. Glioblastoma Exome / all genes 453/22/ Syn and Non-Syn in coding DNA only | (Parsons et al., 2008)

TCGA Glioblastoma Exome / all genes 2355/206/ Syn and Non-Syn in coding DNA | (McLendon R et al,

only

2008)




HGMD

2113 genes associated
with hereditary disease

43953 / all types of substitutions in coding
and non-coding DNA

(Stenson et al., 2009)

TP53 database

Melanoma

TP53 gene only

113/multiple / Syn and Non-Syn in the TP53
coding region

TP53 database HCC TP53 gene only 1091/multiple / Syn and Non-Syn in the TP53 | UMD TP53 database
coding region
RIKEN (JP) HCC Whole genome | 162/1/ all types of mutations in coding and | http://dcc.icgc.org/
sequencing (partial) non-coding DNA (version 3)
NCC (JP) HCC Whole genome | 493/1 / all types of mutations in coding and | http://dcc.icgc.org/
sequencing (partial) non-coding DNA (version 3)

UMD TP53 database

Pleasance et al.

Colo-829 cell line

Whole
sequencing

genome

76085/1/all types of mutations in coding and
non-coding DNA

(Pleasance et al., 2010a)

TP53 database Breast TP53 gene only 3367/ multiple/ Syn and Non-Syn in the TP53 | UMD TP53 database
coding region
Stephens et al. Breast Kinome, 518 genes 90/ 25/ Syn and Non-Syn in coding DNA only (Stephens et al., 2009)
Sjoblom et al. Breast Exome, all genes 904/ 11/ Syn and Non-Syn in coding DNA only | (Sjoblom et al., 2006)
Greenman et al. Breast Kinome, 512 genes 103/16/ Syn and Non-Syn in coding DNA only | (Greenman et al., 2007)
Kan et al. Breast Exome, 1507 CAN genes | 654/183/ Syn and Non-Syn in coding DNA | (Kan et al., 2010)
only
Shah et al. Breast Whole genome | 1328/1/ all types of mutations in coding and | (Shah et al., 2009)
sequencing non-coding DNA
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