MUTATIONAL SIGNATURES -
MODELLING MUTATION PROCESSES



Signatures of mutational processes operative in cancer
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Modelling signatures of mutational processes operative in cancer genomes using
non-negative matrix factorization (NMF)

Mutational Catalogue of a Cancer Genome
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Non-negative matrix factorization
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Non-negative matrix factorization
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Summary of known mutational signatures

DNA damage
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MUTSIG(CV) —
FINDING SIGNIFICANTLY MUTATED
GENES



ldentifying significantly mutated genes
(drivers)

Key question: Is this gene mutated more often
than expected by chance?

Key solution: More samples!

Problems? Yes, many. Can you think of them?
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Mutsig - findings

* 450 novel significantly mutated genes!
Wow!

 Many with suspicious biological function?
Hmmmmm?

* One quarter were olfactory receptors?!
Uh oh?!



Mutation rate heterogeneity
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Fraction of patients
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MutsigCV
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* http://www.broadinstitute.org/cancer/softwa
re/genepattern/modules/docs/MutSigCV



GISTIC -
IDENTIFYING DRIVERS IN A SEA OF
COPY-NUMBER CHANGE



GISTIC (Genomic Identification of
Significant Targets in Cancer)



GISTIC (Genomic Identification of Significant Targets in Cancer)
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GISTIC

https://www.broadinstitute.org/software/cprg/
?g=node/31



