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1. Can mutational histories of oesophageal cancer help us
understand the aetiology of this disease?

2. Can evolutionary bottlenecks in mutagenesis offer clues
to oncogenic reprogramming and pave the way for early
intervention?
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Oesophageal adenocarcinoma development

Smyth et al, Nat Rev Disease Primers, 2017
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Mutational processes in cancer



Mutational signature examples

Nakagawa and Fujita, Cancer Sci 2018



Inferring mutational signatures operative in cancer
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Alexandrov et al, Cell Rep 2013

Non-negative matrix factorization



Mutational processes shaping oesophageal cancer development

Oxidative stress

HR deficiency

MMR deficiency

?

TCGA, Nature 2017; Alexandrov et al, bioRxiv 2018
Dulak et al, Nat Genet 2013; Secrier*, Li* et al, Nat Genet 2016

APOBEC activity

Ageing



Secrier and Fitzgerald, Gastroent 2016

Cancer risk factors Mutational footprints Distinct pathways to cancer development



Mutational signatures shed light on aetiology pathways of OAC

Secrier*, Li* et al, Nat Genet 2016

Ageing/oxidative stress



Mutational signatures shed light on aetiology pathways of OAC

Secrier*, Li* et al, Nat Genet 2016

Homologous recombination deficiency:

Davies et al, Nature Medicine 2017

HR mutational signature



Higher mutational and neoantigen burden:

Mutational signatures shed light on aetiology pathways of OAC

Secrier*, Li* et al, Nat Genet 2016
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Secrier*, Li* et al, Nat Genet 2016



Mutational signatures are largely homogeneous despite
spatial tumour heterogeneity

Secrier*, Li* et al, Nat Genet 2016

Sample 1

Sample 2

Sample 3

Mutational exposure

Burrell et al, Nature 2013



1. Can mutational histories of oesophageal cancer help us
understand the aetiology of this disease?

2. Can evolutionary bottlenecks in mutagenesis offer clues
to oncogenic reprogramming and pave the way for early
intervention?



Mutational signature scars are maintained in OAC organoids
and persist despite clonal dynamics

Li*, Francies* et al, Nat Commun, 2018

Mutational signature contribution
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