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Cancer genomes are complex

> 6,000 studies of whole genome sequencing analyses and cancers
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Pan-cancer patterns of somatic copy number alteration
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Precision medicine: mutational signatures as a marker for DNA repair activity
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Precision medicine: mutational signatures in cancers
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Current limitations to disease development & diagnosis — Lynch syndrome (HNPCC)

Tumour-specific pattern of MMR defects

Microsatellite instability (MSI) — Bethesda criteria (across 5 -12 markers)
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Current limitations to disease development & diagnosis — Lynch syndrome (HNPCC)

Tumour-specific pattern of MMR defects

Microsatellite instability (MSI) — Bethesda criteria (across 5 -12 markers)

Genome-wide MSI: improved diagnosis

|[dentify driver mutations in tumourigenesis & drug resistance/response

o, of ty MSI-H correlates with PD-1 treatment (frameshift mutations?)
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Cell type-specific DNA damage and repair
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Precision medicine: mutational drivers & tumour evolution

DNA damage response & repair
Synthetic sickness & lethality (SSL)
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Therapeutic opportunities within the
DNA damage response
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@ Homologous recombination (HR) © Mismatch repair (MMR) @ p53 pathway

@ Fanconi anaemia (FA) @ Telomere maintenance (TM) @ Chromatin remodelling (CR)
© Non-homologous end joining (NHE)) @ Translesion synthesis (TLS) © Chromosome segregation (CS)
© Base excision repair (BER) O Checkpoint factor (CPF) O Others or more than one

@ Nucleotide excision repair (NER) @ Ubiquitin response (UR)

Figure 2 | A network view of the DNA damage response. A protein interaction network of the DNA damage response
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Precision medicine: synthetic lethalities within the DNA damage response
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