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Supplementary Figure S1 Mean evaluation measures and mean number of signatures
extracted for hdp when K was unspecified, as a function of SBS1:SBS5 Ratio and SBS1-
SBS5 Correlation.
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Supplementary Figure S2 Mean evaluation measures and mean number of signatures
extracted for SigProExtractor when K was unspecified, as a function of SBS1:SBS5 Ratio
and SBS1-SBS5 Correlation.
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Supplementary Figure S3 Mean evaluation measures and mean number of signatures
extracted for TCSM when K was unspecified, as a function of SBS1:SBS5 Ratio and
SBS1-SBS5 Correlation.

0.1

0.2

0.3

0.6

0.1 0.5 1 2 10
SBS1:SBS5 Ratio

SB
S1
−S
BS
5
C
or
re
la
tio
n

2.0 2.5 3.0 3.5 4.0

Mean Composite Measure

0.1

0.2

0.3

0.6

0.1 0.5 1 2 10
SBS1:SBS5 Ratio

SB
S1
−S
BS
5
C
or
re
la
tio
n

0.2 0.4 0.6 0.8 1.0

Mean cosine similarity to SBS1

0.1

0.2

0.3

0.6

0.1 0.5 1 2 10
SBS1:SBS5 Ratio

SB
S1
−S
BS
5
C
or
re
la
tio
n

0.2 0.4 0.6 0.8 1.0

Mean cosine similarity to SBS5

0.1

0.2

0.3

0.6

0.1 0.5 1 2 10
SBS1:SBS5 Ratio

SB
S1
−S
BS
5
C
or
re
la
tio
n

0.2 0.4 0.6 0.8 1.0

Mean positive predictive value

0.1

0.2

0.3

0.6

0.1 0.5 1 2 10
SBS1:SBS5 Ratio

SB
S1
−S
BS
5
C
or
re
la
tio
n

0.2 0.4 0.6 0.8 1.0

Mean true positive rate

0.1

0.2

0.3

0.6

0.1 0.5 1 2 10
SBS1:SBS5 Ratio

SB
S1
−S
BS
5
C
or
re
la
tio
n

2 3 4 5

Mean number of sigs extracted



Supplementary Figure S4 Mean evaluation measures and mean number of signatures
extracted for mutSpec.NMF when K was unspecified, as a function of SBS1:SBS5 Ratio and
SBS1-SBS5 Correlation.
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Supplementary Figure S5 Stability of Composite Measures for SigProExtractor for each
data set. Each column shows Composite Measures over one data set for all random seeds.
Blue bars indicate mean Composite Measures. (a) K unspecified; (b) K specified as 2.
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Supplementary Figure S6 Stability of Composite Measures for TCSM for each data set.
Each column shows Composite Measures over one data set for all random seeds. Blue bars
indicate mean Composite Measures. (a) K unspecified; (b) K specified as 2.
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Supplementary Figure S7 Stability of Composite Measures for mutSpec.NMF for each
data set. Each column shows Composite Measures over one data set for all random seeds.
Blue bars indicate mean Composite Measures. (a) K unspecified; (b) K specified as 2.
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Supplementary Figure S8 Stability of Composite Measures for hdp for each data
set. Each column shows Composite Measures over one data set for all random seeds.
Blue bars indicate mean Composite Measures. (a) K unspecified; (b) K specified as 2.
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Supplementary Figure S9 Evaluation measures for MutationalPatterns and number of
signatures extracted when K was unspecified, as a function of SBS1:SBS5 Ratio and SBS1-
SBS5 Correlation. Mean was not calculated, as there was only one run with hard-coded seed
for each data set.
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Supplementary Figure S10 Evaluation measures for maftools and number of signatures
extracted, as a function of SBS1:SBS5 Ratio and SBS1-SBS5 Correlation. Mean was not
calculated, as there was only one run with hard-coded seed for each data set.
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Supplementary Figure S11 Mean evaluation measures and mean number of signatures
extracted for signeR when K was unspecified, as a function of SBS1:SBS5 Ratio and
SBS1-SBS5 Correlation.
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Supplementary Figure S12 Mean evaluation measures and mean number of signatures
extracted for helmsman.NMF, when K was unspecified, as a function of SBS1:SBS5 Ratio
and SBS1-SBS5 Correlation.
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Supplementary Figure S13 Stability of Composite Measures for MultiModalMuSig.LDA
for each data set. Each column shows Composite Measures over one data set for all random
seeds. Blue bars indicate mean Composite Measures. (a) K unspecified; (b) K specified as 2.
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Supplementary Figure S14 Stability of Composite Measures for MultiModalMuSig.MMCTM for
each data set. Each column shows Composite Measures over one data set for all random seeds.
Blue bars indicate mean Composite Measures. (a) K unspecified; (b) K specified as 2.
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Supplementary Figure S15 Individual measures of signature extraction performance when
the number of signatures was specified as 2. The methods are arranged in order of ascending
mean Composite Measure from back to front, as in main text Fig. 7.



−
− − −

2.5

3.0

3.5

4.0

m
ut

Sp
ec

.N
M

F
(N

o
ps

eu
do

-c
ou

nt
)

(N
o

fix
ed

se
ed

)

m
ut

Sp
ec

.N
M

F
+

Ps
eu

do
-c

ou
nt

m
ut

Sp
ec

.N
M

F
+

Fi
xe

d
Se

ed

m
ut

Sp
ec

.N
M

F
+

Ps
eu

do
-c

ou
nt

+
Fi

xe
d

Se
ed

=
M

ut
at

io
na

lP
at

te
rn

s

NMF Setting

C
om

po
si

te
M

ea
su

re
SBS1-SBS5 Correlation 0.1 0.2 0.3 0.6 SBS1:SBS5 Ratio 0.1 0.5 1 2 10

Supplementary Figure S16 The reason that MutationalPatterns has lower Composite Measures than
mutSpec.NMF. Each column shows the Composite Measures over all data sets and all random seeds.
Data were generated with nrun = 200 and K as 2. Blue bar indicates mean Composite Measure.
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Supplementary Figure S17 Unlucky choice of fixed random seed by MutationalPatterns. Each column shows the Composite
Measures over all data sets for a single random seed. Data were generated with nrun = 200 and with pseudocount added, i.e the
settings used by MutationalPatterns. The fixed random seed used by MutationalPatterns is indicated with an arrow, and generates
a mean Composite Measure, indicated by the blue bar, worse than the average of the mean Composite Measures over all the
other random seeds.
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Supplementary Figure S18 The reason that SomaticSignatures.NMF has lower Composite Measures than
MutationalPatterns. Each column shows the Composite Measures over all data sets and all random seeds.
Blue bar indicates mean Composite Measure.
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Supplementary Figure S19 The reason that maftools had lower Composite Measure than SomaticSignatures.NMF: unlucky
choice of fixed random seed. Each column shows the Composite Measures over all data sets for a single random seed. Data
were generated with nrun = 1 and without pseudocount, i.e the settings used by SomaticSignatures.NMF and maftools. The fixed
random seed used by maftools is indicated with an arrow, and generates a mean Composite Measure, indicated by the blue bar,
worse than the average of the mean Composite Measures over all the other random seeds.
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Supplementary Figure S20 Using nrun = 10 in function nmfEstimateRank,
MutationalPatterns sometimes extracted > 2 signatures (column 2). The y axis illustrates the
proportion of runs over all data sets and random seeds with the number of signatures that were
extracted indicated by the color of the bar. Calling nmfEstimateRank with nrun = 50, the value
used by mutSpec.NMF, always extracted 2 signatures.


