Supplementary Data

In the Supplementary Data below, we show simulated examples as in Fig. 3a, but for the other 24 tumor types.
Specifically, the true signatures were plotted in panel (a), where the percentages below signature names denote
exposure strengths of corresponding signatures. De novo signatures extracted by MuSiCal were plotted in panel
(b). De novo signatures extracted by SigProfilerExtractor were plotted in panel (¢). The precision-recall curves
(PRCs) for both methods were plotted in panel (d), with area under PRC (auPRC) annotated. The matching result
corresponding to the largest achieved F1 score was shown in panels (e) and (f) for MuSiCal and SigProfilerExtractor,
respectively. Tumor types were ordered as in Fig. 3b.



Bladder-TCC
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Supplementary Data Fig. 1 Same as Fig. 3a, but for Bladder-TCC.



Breast-AdenoCA
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Same as Fig. 3a, but for Breast-AdenoCA.



CNS-PiloAstro
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Supplementary Data Fig. 3 Same as Fig. 3a, but for CNS-PiloAstro.



Panc-AdenoCA
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Supplementary Data Fig. 4 Same as Fig. 3a, but for Panc-AdenoCA.



CNS-Medullo
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Supplementary Data Fig.
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Lymph-BNHL
a True sigs b MusSiCal c SigProfilerExtractor
(Exposure strength) De novo sigs De novo sigs

SBS1 (5.9%) Sig1 SigA

‘ ‘ L ‘ A ‘ A
SBS2 (1.9%) Sig2 SigB

| I S R T T T
SBS3 (3.4%) Sig3 SigC

i |

SBS5 (35%)

i T R T e

SBS13 (0.7%)

o

SBS17a (2.9%)

SBS17b (9.9%)

SBS34 (0.91%)

SBS36 (0.48%)

SBS37 (4.1%)

L s

SBS40 (34%)

TP TY

SBS56 (1.4%)
‘ 1 |‘

Siga

Sigs

MLJMJMLMWJML

Sig6

MM

Sig7

o

SigD

SigE

SigF

‘. el |.| [ — [T

ol e

Sig8

MMM

Sig9

bt s

d

SigProfilerExtractor (auPRC = 0.92)

(max F1=0.917)
MusSiCal (auPRC = 1)

(max F1=1)
1.0 4
0.8 09
8 0.8
@ i
g 0.6 07
o
04 - 0.6
’ 0.5
04
0.2 - . . . 0.3
0.4 0.6 0.8 1.0
Recall

e

MusSiCal: Precision = 1, Recall =1, F1 =1

S S
S@S ., S@é\ o S@S 5 S@@ s S@S SS&S‘ 7 3887 )6887 )6886‘3 ;9&5‘3 6,88\93 ;9@84089856\

| | | | | | | |
Sig1 4 0 0 0 0.13@ 0 0 0 0 0
Sig2 4 0.03 0 0 0 |011| O 0 0 0
Sig3 —0.074 0 0 0 0 |01| O |028| O 0
Sig4 —0.07 0 0 0 0 0 0 0 0 0
Sigs —0.13 0 0 0 0 ]0.023/0.18| 0 |0.24| O
Sig6 —0.14 0 0 0 0 0 0 0 0
Sig7 —0.041 0 0 0 0 0 0 0 0
Sig8 —0.063 0 0 0 0.073 0 0 0 0
Sig9 —0.046 0 ]0.029) 0O 0 0 0 |0.18 JeRR0.094

SigProfilerExtractor: Precision = 0.917, Recall = 0.917, F1 = 0.917

Spo S
S@S , SGS % S@S o SGS s S@S GSGS 7 3887 )9887 )bSeS‘a q80836S883 )8@840&86‘56

SigA - olo|o|olo
SigB olo|o|olo
SigC 0o
SigD 0o
SigE | 01| 0
SigF | 0o

I — I I D N

I True Positive
NNLS weight | B — I False Negative
00 02 04 06 08 10 B True Negative

False Positive

Supplementary Data Fig. 6 Same as Fig. 3a, but for Lymph-BNHL.



Prost-AdenoCA
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Same as Fig. 3a, but for Prost-AdenoCA.



Lung-AdenoCA
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Bone-Osteosarc
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Supplementary Data Fig. 9 Same as Fig. 3a, but for Bone-Osteosarc.
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Head-SCC
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Supplementary Data Fig. 10 Same as Fig. 3a, but for Head-SCC.
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Stomach-AdenoCA
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Supplementary Data Fig. 11 Same as Fig. 3a, but for Stomach-AdenoCA.



Panc-Endocrine
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. 12 Same as Fig. 3a, but for Panc-Endocrine.
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Kidney-ChRCC
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Supplementary Data Fig. 13 Same as Fig. 3a, but for Kidney-ChRCC.



ColoRect-AdenoCA
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. 14 Same as Fig. 3a, but for ColoRect-AdenoCA.
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Liver-HCC
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Supplementary Data Fig. 15 Same as Fig. 3a, but for Liver-HCC.
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Thy-AdenoCA
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Supplementary Data Fig. 16 Same as Fig. 3a, but for Thy-AdenoCA.
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Eso-AdenoCA
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Lymph-CLL
a True sigs b MuSiCal C SigProfilerExtractor ©
(Exposure strength) De novo sigs De novo sigs
SBS1 (12%) Sig1 SigA
| 1L ‘ . .|||m|m]n|_I|
Sig2
SBS5 (60%) SigB
o ‘ |.|...|...|. b
SBS40 (28%) SigC

hindharabtbll Mgl

Precision

Supplementary Data Fig.
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18 Same as Fig. 3a, but for Lymph-CLL.
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MusSiCal: Precision =1, Recall=1, F1 =1
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Uterus-AdenoCA
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Supplementary Data Fig. 19 Same as Fig. 3a, but for Uterus-AdenoCA.
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Ovary-AdenoCA
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Supplementary Data Fig. 20 Same as Fig. 3a, but for Ovary-AdenoCA.
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Lung-SCC
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Supplementary Data Fig. 21 Same as Fig. 3a, but for Lung-SCC.



CNS-GBM
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Supplementary Data Fig. 22 Same as Fig. 3a, but for CNS-GBM.
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Biliary-AdenoCA
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MusSiCal: Precision = 0.929, Recall = 1, F1 = 0.963
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Supplementary Data Fig. 23 Same as Fig. 3a, but for Biliary-AdenoCA.
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Kidney-RCC
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Supplementary Data Fig. 24 Same as Fig. 3a, but for Kidney-RCC.
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