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A blast from the past. . .

My first introduction to the Bayesian community was speaking at the ICERM workshop
on Bayesian Nonparametrics in 2012 as a PhD student at Brown.
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Cancer cells have DNA mutations due to many processes

• Various processes cause mutations, such as environmental exposures and cellular
dysregulation.

• Each mutational process has been found to consistently produce each mutation type at
a relatively constant rate.
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Mutational signatures analysis

• Non-negative matrix factorization (NMF) is used to recover these rates (referred to as
“mutational signatures”) and patient-specific exposures (Alexandrov et al., 2013).

• For mutation type i = 1, . . . , I and patient j = 1, . . . , J , the usual model to let

Nij ∼ Poisson
( K∑

k=1

rikθkj

)
be the number of mutations observed, where rik, θkj ≥ 0 and

∑
i
rik = 1.
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Existing methods assume homogeneity across the genome

� Numerous mutational signatures have been discovered with the NMF approach,
opening up exciting new directions in cancer research and treatment.

� Existing methods implicitly assume that mutational process activity is homogeneous
across the genome.
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Heterogeneity of the genome

� However, the genome is highly heterogeneous. The structure and cellular processes of
the genome are a�ected by a range of features that are position-speci�c.

� Features such as GC content, methylation, DNA accessibility, and epigenetic
modi�cations like histones marks strongly a�ect genomic processes.
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