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Non-negative matrix factorization extraction of mutational signatures from aggregated data
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Supplementary Figure 1: Summary of mutational signatures extraction in the study. WES: Whole-

exome sequencing. WGS: Whole-genome sequencing. SNV: single nucleotide variants. SV: structural
variants. Figure adapted from Helleday et al'.
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Supplementary Figure 2: De novo extraction of WES single nucleotide variants signatures using
non-negative matrix factorization algorithm. (a) Summary of three de novo mutational signatures
extracted. (b) Cosine similarity heatmap. De novo extracted mutational signatures are compared against
30 COSMIC mutational signatures. The colour code (0 to 1) represents the resemblance between each
pair of signatures. Signatures are grouped together by hierarchical clustering. Figures are generated
using Palimpsest R package. NE: de novo exome signature.
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Supplementary Figure 3: De novo extraction of WGS single nucleotide variants signatures using non-negative
matrix factorization algorithm. (a) Summary of three de novo mutational signatures extracted. (b) Cosine similarity
heatmap. De novo extracted mutational signatures are compared against 30 COSMIC mutational signatures. The colour
code (0 to 1) represents the resemblance between each pair of signatures. Signatures are grouped together by
hierarchical clustering. Figures are generated using Palimpsest R package. NG: de novo whole-genome signature.
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Supplementary Figure 4: Concordance between clonal whole-exome and exome-restricted
whole-genome single nucleotide variants mutational signatures (n = 525). (a) Cumulative
mutational contributions of major COSMIC mutational signatures in clonal whole-exome sequencing
(WES, blue) mutations and exome-restricted whole-genome sequencing (WGS, orange). (b) Scatter
plot showing high concordance (Spearman’s correlation) between mutational signatures identified in
clonal WES mutations and exome-restricted WGS. Flat signatures include COSMIC signatures 3, 5,
and 8.
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Supplementary Figure 5: Concordance between CoMMpass and Walker et al.? exome single
nucleotide variants mutational signatures. (a) Cumulative mutational contributions of major COSMIC
mutational signatures in exome variants from CoMMpass (blue, n = 874) and Walker et al. exome study
(orange, n = 463); and (b) Scatter plot showing high concordance (Spearman’s correlation) between
mutational signatures identified in CoMMpass and Walker's exome mutations. Flat signatures include
COSMIC signatures 3, 5, and 8.
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Supplementary Figure 6: Correlation between DNA replication timing and SNV mutation rates per major
COSMIC signatures (>1% mutational contribution in the WGS data). WGS: whole-genome sequencing.
WES: whole-exome sequencing. Flat signatures include COSMIC signatures 3, 5, and 8
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Supplementary Figure 7: Kataegis plots (a) MMRF 1579: the kataegis focus on chromosome 1 and 22
detected co-localize with del 1p and an inversion on chromosome 12 respectively; (b) MMRF 2186: the
kataegis foci on chromosome 11 co-localizes with t(11;14) (q13;932). Plots were made using Kataegis Portal

R package.
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Supplementary Figure 8: (a) Structural rearrangements and (b) COSMIC single nucleotide variant signatures
(>1% contribution across all subgroups) mutational contribution in each of the unsupervised hierarchical
clustered subgroups (A — G). RS: structural rearrangement signatures. Sig: signatures.
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