Mutational signature analysis

Introduction



Cohort analysis
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Frequently mutated genes - MutSigCV

Question:
Which gene is hit by an SNV
more often than expected
in a cohort?
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Characteristics of frequently mutated regions
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Genes
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Frequent CNAs - GISTIC

patients

genome position

T

I Question:
L] | Which regions are
frequently amplified or
% deleted in the genome?

Mermel et al. (Genome Biology 2011)
Beroukhim et al. (PNAS 2007)



Chromosome
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Frequent CNAs - GISTIC
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Genome location
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Mutational processes and the genome
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Non-negative matrix factorization
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Non-negative matrix factorization

Q
o
>
)
C
(@]
s X
©
e
-}
[
k signatures
Mutational signature 1 Mutational signature 2
%
s
s
0%
0% "N
(1 L s
GAGGGT AT 16 CACGETTSATTo6
Mutational signature 3
50%
0%/
10|
10%1
0%
o\_l_-l A B
— CAGGGTIAT>CT1>6 —

Signatures of mutational processes

(%]
o
= O
et [
© = v
c o0
.20
« c
A 4

m samples m samples

\o‘eﬂj %,
& %, CA
3 e sl GO
; A _ G
x A4Sy ‘,4,\*,"3( W héy T>A
___Je

20

65 mutations (2%)

1,500

0 200 400 600 800 1000

Signature 2 Number of mutations

Non-systematic analysis Mutational catalogue of a cancer

errors

Number of mutations

contributed by each signature genome

Alexandrov et al. (Cell Rep. 2013)



DNA damage
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See also: http://cancer.sanger.ac.uk/cosmic/signatures

Mutational process

DNA repair pathway
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