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Mutographs: discovering the causes of cancer
through mutational signatures

Understanding the causes of cancer by linking Mutational signatures: Patterns of mutations in
exposure and genomic data DNA are often linked to mutational process
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D Colorectal cancer (CRC)

= CRC are the 4th most common cancer worldwide and 3rd in

mortality.

= Qverall CRC incidence is stabilizing or declining in high-income
countries.

" An alarming increasing in CRC incidence among younger
individuals (<50y).
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Known risk factors for CRC do not seem to
explain the increasing incidence in younger
patients.
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D Mutographs Project: colorectal cancer series

Aims

To investigate the causes of CRC through mutational

signatures.

To investigate the differences in mutational

signatures spectrum across different countries.
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p Mutational sighature profile

=  When considering only MSS cases, multiple =  The clock-like (SBS1 and SBS5) and the ROS (SBS18) associated
signatures associated with known signatures were the dominant contributors of mutational
aetiology were identified: spectrum
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D Mutational signature profile: colibactin signature

Colibactin signature (SBS88):

Results from pks+ Escherichia coli exposure.

(Pleguezuelos-Manzano et al, Nature, 2020)

Found in normal colorectum and tumour tissues.

(Lee-Six et al, Nature, 2019)

There is evidence that SBS88 reflects an early-life

exposure.

(Lee-Six et al, Nature, 2019)
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» Colibactin signature: association with ASR

e Presentin 13.6% of samples across all countries evaluated.
e Positively correlated with CRC age-standardized incidence rates

Colorectal ASR incidence and SBS88 burden across countries
SBS88 positive samples: 109/802
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D Colibactin signature: association with tumour site

SBS88 was more prevalent in distal and rectum tumours
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D Early onset associated signatures

Colibactin signature (SBS88) was significantly

enriched in younger patients

SBS88 proportion by age groups
Fisher's Exact Test - p=1e-04
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A potential new signature (SBS288M) with
unknown aetiology was significantly enriched
in younger patients

SBS288M proportion by age groups
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p Conclusion

O pks+ E.coli associated signature is enriched in distal and rectum tumours and correlates

with age-standardized incidence rates

d Two signatures, the pks+ E.coli associated signature and a signature with unknown

aetiology, were highly enriched in tumours from early-onset colorectal patients



D Key take-home message

Mutational signature analysis suggest a potential contribution of early-age infection with pks+

E.coli and the increasing incidence of colorectal cancer in younger individuals
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