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Mutational processes

* DNA replication infidelity
* Exogenous exposures

* Endogenous exposures

* Defects of DNA repair

* Chemotherapy
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From fertilised egg to cancer cell
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Processes of somatic mutation
. Genome-wide
g Localised
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Whole genome sequences of 21 breast cancers
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Whole genome sequences of 21 breast cancers

ER+, HER2- 5 Genome-wide somatic substitutions
ER+, HER2+ 2 183,916

ER-, HER2+ 2

ER-, HER2- 3 Genome-wide somatic indels
BRCA1null 5 2,877

BRCA2 null 4

Total 21



Mutational spectra of 21 breast cancers
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Mutation signatures in breast cancer
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Non-negative matrix factorization (NMF)

Leaming the parts of objects hy
non-negative matrix factorization NMF
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Mutation signatures detected by non-negative
matrix factorization

C=A C>G C=T T=A T=C T>G
. 0|

APCPS Cpcpt  GpopG _

N e e
I.|_..|.._..|.._..I.|...|..._._._._.-_..I.-I..ll.|.|nl.|l"|

Slgnature
A
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Mutation signatures detected by non-negative
matrix factorization
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Mutation sighatures detected by non-negative
matrix factorization
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Contributions of mutation signatures to
individual cancers
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Mutational signatures in BRCA1 and BRCA?2
null cancers
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Timing of mutational signatures in individual
cancers
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Timing of mutational signatures in individual

cancers
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Processes of somatic mutation
. Genome-wide
g Localised



Foci of substitution hypermutation, kataegis, occur
in cancer genomes
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Foci of substitution hypermutation, kataegis, occur

In cancer genomes
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Foci of substitution hypermutation, kataegis, occur
in cancer genomes
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Mutations in regions of kataegis are almost all C>T
or C>G
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Mutations in regions of kataegis are almost all at

TpCpX trinucleotides
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Mutation sighatures detected by non-negative
matrix factorization
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Regions of kataegis are characterised by dense
aggregates of somatic genomic rearrangement
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What biological processes are responsible
for these genome-wide and localised
signatures of somatic mutation?



The AID / APOBEC family of cytidine deaminases
perform normal functions that require DNA editing

AID plays a central role in somatic hypermutation and
class switch recombination at the immunoglobulin loci

APOBEC3A-H mutate HIV and Hepatitis B virus to restrict
their activity and replication



DNA editing and rearrangement by the
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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DNA editing and rearrangement by the
AID/APOBEC family of cytidine deaminases
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Why does the AID/APOBEC family of cytidine
deaminases mutate some breast cancers?

* Why do members of the - :
AID/APOBEC family cause genome- ik ﬁ;ﬁ

wide global hypermutation?




Why does the AID/APOBEC family of cytidine
deaminases mutate some breast cancers?

* Why do members of the
AID/APOBEC family cause genome-

wide global hypermutation?

* Why do members of the
AID/APOBEC family become
targeted to specific regions of the
genome in kataegis?
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Summary

Multiple processes of somatic mutation have contributed to the
genesis of breast cancer

Processes contribute to a different extent to different individual
cancers

Processes operate at different time points during oncogenesis

A process of localised hypermutation, termed kataegis, exists in
some breast cancer genomes

The mechanisms underlying these mutational processes are
unknown but AID/APOBEC DNA editing enzymes likely play a role
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