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IA machine learning algorithms allow the
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Tumors sequenced by NGS Mutational signatures and activities

NMF

Baez-Ortega et al. 2019 Briefings in Bioinformatics



In the last decade >150 reference mutational signatures have been 
extracted from tens of thousands of sequenced human tumors

Alexandrov et al. 2013 Nature |  Alexandrov et al. 2020 Nature |  Otlu, Díaz-Gay et al. 2023 Cell Reports |  Everall et al. 2023 medRxiv |  Sondka et al. 2024 Nucleic Acids Research
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We implemented an online tool for non-bioinformatic 
experts as part of COSMIC Mutational Signatures 

cancer.sanger.ac.uk/signatures/assignment/

https://cancer.sanger.ac.uk/signatures/assignment/
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Lung cancer in never smokers

Wang et al. 2023 Journal of Translational Medicine

Enrichment of the prevalence of LCINS in 
females and East Asian countries

Pelosof et al. 2017 JNCI
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We found geographical and histological differences
across small and large mutational events
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SBS4+ never-smoker cases have elevated mutation burden



SBS4+ never-smoker cases exhibited different 
driver mutations compared to smokers 

Driver gene comparison
never smokers vs. smokers

• Lower KRAS mutations
(OR=0.41, p=0.021)

• Higher EGFR L858R hotspot mutation
(OR=29.4, p=4.1×10−4)
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High PM2.5 exposure corresponds to an
enrichment in specific driver mutations



Take-home messages

Mutational signatures 
framework

Global genomics 
characterization of lung 

cancer in never smokers

• Mutational signature analysis allows the identification of the 
endogenous and exogenous biological processes generating 
somatic mutations in human cancer

• Tumors from highly polluted regions have shorter telomeres and 
higher mutagenesis, linked to specific signatures & TP53 muts.

• Passive smoking had a low mutation burden and no associated 
signature or drivers, whereas regional differences were found.
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