. Figure S1
Clustering of sample catalogs from ICGC breast cancer
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between original and reconstructed catalog by subtracting common signatures
e significantly higher (p-value<0.03)
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Each cluster of residuals identifies NMF can be used to extract the rare signature . .
> . ' X ; Resulting rare signature from cluster 3
samples with the same rare signature while keeping the common signatures constant 9 9
ICGC-Breast_rare_SBS44
1500 cluster 3 (n=7)
0.05
1000 0.04
0.03
500 | | C = X —> 0.02
P —F oo | )l Ml
el 0.00 L1 || 1111111]
T>A | T>C T>G T>A I TC T>G
m channels m channels s+1 signatures
by by
n samples s+1 signatures n samples
M catalogs cluster 3, known M rare signature, to be estimated

common signatures, known exposures, to be estimated



