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Supplementary Figure 2
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Supplementary Figure 3

@ Youden
® Sensitivity

@ Specificity

h = )\ Youden = 0.000683
«

0.4

Youden at threshold 0.9

0.2+ o

T T I I I |
-8 -6 -4 -2 0 2 4
log(\)

Raw scores for correctly predicted cases

ALMO/MPC
KAPOSI
EHE
AS

I

SWN
MCF NFB
MPNST

SCC (CUT)
MEL (CUT)

SARC (RMS-like)
SARC (MPNST-like)
)
)

CTRL (BLOOD
CTRL (MUS!

MCF CSA (IDH)

SBRCT (CIC)
GCTB

CHORD (DD)
FDY

LCH

Score

0.900 (0.667, 0.963)

0.8

0.6

AUC: 0.855

Sensitivity

0.4

0.2+

I ! ! ! ! I
1 0.8 0.6 0.4 0.2 0

Specificity

Calibrated scores for correctly predicted cases

ALMO/MPC
KAPOSI
EHE
AS

IST

SWN
MCF NFB
MPNST

SCC (CUT)
MEL (CUT)

SARC (RMS-like)
SARC (MPNST-like)
)
)

CTRL (BLOOD
CTRL (MUS;

MCF CSA (IDH)

SBRCT (CIC)
GCTB

CHORD (DD)
FDY

LCH

0.0 0.3 0.6 0.9
Score



pajIpald

0 = o -
- H
= [ |
[ | -
=
[}
™ - - ~ - - r . - - - ~ ~
- [ |
= -
S -
1. -
- © [
o~ HE = -
~N © < ~
[ |
- [ |
||
[ | -
™ N ™
< N ©
[ |
0 - b || -
[ |
- ]
[ |
[ |
= = o
- [ |
- - - 2
[ |
< [ |
[ - -
et ~ e
= =
2 = ~
L [ |
= =
> - ~ ©
© = o~
m N - - - o -
=
m < w
[ |
k) ~
o VO L ZE L R 88 EdS0EELN2EED0GEEREL X0 aT
P Low Q x o 4 7= OO0 wWwopn P <o 0 o
2 Bgsa°008 T2z E5g=5%0gs 2" lasacf08 "<
> a > 5225340283 = 129 80205
(7] 5 ct5Zggoz2 o W w 86838
S Bgoss” 3 T <<
mn o c [=)
n < O SR
o X Z©©°
I %)
5]

BWO0DJeS PajenuaIagipun
BUIO0DJES [BINOUAS

ewolbuewsay |99 s|puids

(1192 Jeuolisuel}) BWOUIDIED [|90 B|puIdS
Jnown) snouqyy Aleyjos

uoljela)le YOOFd YiM Jnownj [[99 punol |[ews
BWOUUBMYIS

SON ‘Bwoales

SON ‘BwoalesoAwopgeyy

(1190 8|puids) ewootesoAwopgeyy
(a1ydiowoas|d) ewoosesoAwopgeyy
(leuoAiquia) ewoosesoAwopgeyy
(Jejoanje) ewooiesoAwopgeyy
euwooJesoAwopgeyy

Jnowny plopgeyy

ewo)3d

(epelb-yb1y) ewooIeS08)SO
BWO0DJBS08)SO

BWODIBSOIGYOXAN

ewoljayndaocApy

Jnown} yjeays anlau |esayduad jueubiepy
Jnowin) [ewJaposaw paxiw jueubijep
ewooles ploxAwouqy apelb-mo
(pajenualayip ||om) ewoosesodi]
(oydiowos|d) ewoosesodi]
(p1oxAw) ewoasesodi]
(pajenualayipap) ewodlesodi]
ewoolesodi]

sisojewojse|qodi]
eWO09JesoAwola

BWODJES [BWIU|

Jnowin} onse|qoiqioAw Alojewweu)
SISOJeWOIqoAW [Hueu|
ewoljayjopusolbuewaeH

2U0q JO Jnowiny ||89 JUelD)

Inowin} [EWO.}S [BUNSS)SUIOISED)
2u0q Jo BWOWAYoUSsaW snouibe|1Jes0qi4
BUO0DJESOIPUOYD PIOXAW [E}8]9MSELXT
ewooles s Bum3z

adA} jewixoud ‘ewooses pioyaypdy
ewooles ploljpyydg
ewoljayiopusolbuewsey piollayndg
BLIODJES [BLIOLS [BL}BWOPUT

Jnowny |29 punol [lews onse|dowsaqg
sisojewolqyy adA}-plowsaqg
suelagnjoud ewoa.esoiqyolewlaq
Kaupiy 8y} Jo BWODIES |90 JBS|D

aNss|} JOS JO BWODJES ||99 Jea|)
ewopioy)

(lewAyouasaw) BWOIIBSOIPUOYD
EBWO0DJESOIPUOYD

ewolq ploxAwoipuoyd

ewoolesolbuy

ewojkoolsy snoiqly pioyewolbuy
ewooJes Jied JJos IejoaAly

Initial Diagnosis

Frequency (%)
100
5



Supplementary Figure 5

Angiomatoid fibrous histiocytoma (n = 8)
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Supplementary Figure 5 - page 2

Conventional chondrosarcoma - group A (n = 9)
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Supplementary Figure 5 - page 3

Fibrous dysplasia (n = 12)

100
80
60
40
20 \ l
0{\ L ARSI s T

20
40
60
80
100

Frequency of alterations [%]

1 2 3 4 5 6 7 8 9 1011121314 15

16171

820 22

Frequency of alterations [%]
o

Inflammatory myofibroblastic tumour (n = 7)

16171

100
80
60

20

20
40
60

Frequency of alterations [%]
o
=
g

100 v T T T T T T T
1 2 3 4 5 6 7 8 9

Chromosomes

101112 13 14

Langerhans cell histiocytosis (n = 11)
100

80

40
20

I M

20
40

80
100 v T T T T T T T

Frequency of alterations [%]
o
=
—=

1 2 3 4 5 6 7 8 9
Chromosomes

Lipoma (n = 10)

10111213 14 1516171820 22
19 21

Frequency of alterations [%]
o
|

100 T T T T T T T T

1 2 3 4 5 6 7 8 9
Chromosomes

10111213 14 15 16171820 22
19 21

V'IV'I!—‘W

Frequency of alterations [%]

1 2 3 4 5 6 7 8 9
Chromosomes

Myxoid liposarcoma (n = 31)

10111213 14 1516171820 22
19 21

100

60
40
20 .

20

60
80

S
@
2
8
s
2
0 v . T
5
)
e
5]
3
T
o
[

100 v T T T T T T T
1 2 3 4 5 6 7 8 9

Chromosomes

10111213 14 1516171820 22
19 21

Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%]

Frequency of alterations [%]

Giant cell tumour of bone (n = 9)

100
80
60

20

20
40
60

100

Infanti

le fibrosarcoma (n = 14)

10111213 14 15161718 20 22

Iy .
O T Lk

Kaposi sarcoma (n = 8)

100
80
60

20

20
40
60

100 v T T T T T T T
1 2 3 4 5 6 7 8 9

Chromosomes

Low-grade fibromyxoid sarcoma (n = 8)
100

10111213 14 1516171820 22
19 21

80

40
20

0 1
20 T ‘ LT“

40

80
100 v T T T T T T T

1 2 3 4 5 6 7 8 9
Chromosomes

10111213 14 1516171820 22
19 21

100

60
40
20 ‘

2g|\ T |I ‘| T Iu le UL

60
80
100 T T T T T T T T

i

1 2 3 4 5 6 7 8 9
Chromosomes

Melanoma - cutaneous (n = 12)

10 11 1213 14 15 161718 20 22
19 21

40 - 1\
20

20 7 T[T
40
60 W
80 i
100 i T T r T T T —— T ey 7 T
1 2 3 4 5 6 7 8 9 1011121314 15161718 20 22
Chromosomes 19 21

100 i i T i‘ T T i T T T T
1 2 3 4 5 6 7 8 9
Chromosomes

10 1112 13 14 15 161718 20
19 21



Supplementary Figure 5 - page 4

Myositis proliferans (n = 7)

Frequency of alterations [%]
o

1 2 3 4 5 6 71 8 9

10 11 1213 14 15 161718 20
Chromosomes 19

Malignant rhabdoid tumour (n = 17)

22
21

Frequency of alterations [%]

1 2 3 4 5 6 7 8 9
Chromosomes

101112 13 14 15 161718 2619

Neurofibroma (n = 9)

22
21

100
80

40
2 L

20
40

80
100 T i T T T

X
@
2

S
®
o

S of— ! | T H I
[s}
>
9
e
3
S
T
193

w

1 2 3 4 5 6 7 8 9

10111213 14 15 161718 20
Chromosomes 19

100

22
21

60
40
20

20

e

60
80
100

Frequency of alterations [%]
o

1 2 3 4 5 6 7 8 9
Chromosomes

Osteosarcoma - conventional high-grade (n = 44)

10111213 14 15161718 20
19 21

22

20 \m& : LA

Frequency of alterations [%]
o
E

100 T e 1 SN IR S A T
1 2 3 4 5 6 7 8 9 1011121314
Chromosomes

ryonal (n = 28)

Frequency of alterations [%]

Frequency of alterations [%]

6 7 8 9
Chromosomes

101112 13 14 15 161718 20
19 21

22

Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%]

Frequency of alterations [%]

100
80

40
20

20
40

80
100

100

60
40
20

20
60

80
100

100

60
40
20

20
60

80
100

100
80
60

20
20
40
60

100

Malignant peripheral nerve sheath tumour (n = 26)
0 i i i T i

7 8 9

10111213 14 1516171820 22
Chromosomes 19 21

| TG T

78 9
Chromosomes

10111213 14 1516171820 22
19 21

Neurofibroma - plexiform (n = 7)

1 2 3 4 5 6 7 & 9
Chromosomes

10111213 14 1516171820 22
19 21

Ossifying fibromyxoid tumour (n = 13)

1Y IR S m wly L L 1 y Ly ) A

T M ot T TEM
1 2 3 4 5 6 7 8 9 1011121314 15161718 20 22
Chromosomes 19 21

Rhabdomyosarcoma - alveolar (n = 36)

[ s
1L #r
1 2 3 4 5 7 & 9 1011121314 1516171820 22
Chromosomes 19 21
Rhabdomyosarcoma - MYOD1 (n = 7)
I 0 L[ | _ Lﬁ]
T IT || [ |
1 2 3 4 5 7 8 9 1011121314 1516171820 22
Chromosomes 19 21
Sarcol
W iy W
1 2 3 4 5 6 7 & 9 1011121314 1516171820 22
19 21

Chromosomes



Supplementary Figure 5 - page 5

Small-, blue-, round-cell tumour - BCOR (n = 8)
100 .

60
40

20
0 Ir“” |

i

20

] l” ]

60
80

Frequency of alterations [%]

100 T 3‘ 3 T T T T

1 2 3 4 5 6 7 & 9
Chromosomes

Squamous cell carcinoma - cutaneous (n = 10)
100

10111213 14 15 161718 20
19

22
21

80
60

ahbol [ L b,

20
40

Frequency of alterations [%]
=)

100
1 2 3 4 5 6 7 8 9

Chromosomes

Solitary fibrous tumour (n = 26)

10111213 14 15161718 20 22
19 21

Frequency of alterations [%]
o
4
1
|
=
4

100 T T T T T

1 2 3 4 5 6 7 8 9
Chromosomes

Synovial sarcoma (n = 39)

10 11 1213 14 15 161718 20
19

22
21

100
80
60

20 H

20 [T | ) Y
40
60

Frequency of alterations [%]
=)

100 T T T T

1 2 3 4 5 6 7 8 9
Chromosomes

101112 13 14 15 161718 20
19

22
21

Well- / Dedifferentiated liposarcoma (n = 21)
100 s
80

40
20

20 " #

40

80
100

Frequency of alterations [%]
=)
3

1 2 3 4 5 6 7 8 9
Chromosomes

10111213 14 15161718 20
19

22
21

Frequency of alterations [%] Frequency of alterations [%] Frequency of alterations [%]

Frequency of alterations [%]

100

60
40
20

20
60

80
100

100
80
60

20
20
40
60

100

100
80
60

20
20
40
60

100

Small-, blue-, round-cell tumour - CIC (n = 11)

1 2 3 4 5 6 7 8 9
Chromosomes

Sclerosing epithelioid fibrosarcoma (n = 7)

10 1112 13 14 15 161718 20
19 2

Il |
I ‘ T T ILRAL [ I r] T
1 2 3 4 5 6 7 8 9 1011121314 1516171820 22
Chromosomes 19 21
Schwannoma (n = 27)
T v =TT v
1 2 3 4 5 6 7 & 9 1011121314 1516171820 22
Chromosomes 19 21
Undifferentiated sarcoma (n = 26)
Il 1 -
g il b v T
1 2 3 4 5 6 7 & 9 1011121314 1516171820 22
Chromosomes 19 21



Supplementary Figure 6

Methylation profiling report

Supplier information

Sample identifier: 168142 Automatic prediction

Sentrix ID: 203866300032_R02C01 Array type: EPIC

Material type: FFPE DNA Material type: FFPE DNA v

Gender: female Gender: female v

Supplier diagnosis: - Legend: ¥ OK - Supplier information or X Warning, missmatch of prediction
prediction not available and supplier information

Sarcoma methylation classifier results (v12.2)

Methylation classes (MCs with score >=0.3) Calibrated score Interpretation

methylation class sarcoma (RMS-like) 0.99 match v

Legend: ¥ Match (score >=0.9) X No match (score < 0.9): possibly still relevant for low tumor content and low DNA @ Match to MC family member
quality cases. (score >=0.5)

Class descriptions
Methylation class sarcoma (RMS-like): The methylation class "sarcoma (RMS-like)" is based on tumours with the histological diagnosis of malignant CNS
sarcoma / tumour not otherwise specified. Median age is 7 years (age range 0 to 76). The molecular hallmark of this class are DICER1 mutations (>90%),

either somatic or inherited, often together with MAPK pathway alterations (>70%). Copy number profiles range from relatively flat to complex.
Rhabdomyosarcoma of the genitourinary tract with DICER1 mutations may also assign to this methylation class. The name given here is provisional.

Copy number variation profile
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Depiction of chromosome 1 to 22 (and X/Y if automatic prediction was successful). Gains/amplifications represent positive, losses negative deviations from the
baseline. 29 brain tumor relevant gene regions are highlighted for easier assessment.
(see Hovestadt & Zapatka, http://www.bioconductor.org/packages/devel/bioc/html/conumee.html)
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Supplementary Figure 8
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Description of Additional Supplementary Files

Supplementary Figure 1: Methylation class stability of the sarcoma classifier.

a) t-SNE position: t-SNE stability was assessed by performing separate t-SNE analyses of 500
datasets each generated by random down-sampling to 90% of the 1,077 cases. The class colours
refer to Figure la. The depiction of the X and Y-axis positioning across the first 5 down-
sampling iterations illustrates the close proximity of cases of the same class when perturbing
the dataset. This indicates high group stability independent of the exact composition of the
reference cohort. b) Pairwise correlation of X and Y coordinates for each case over the down
sampling analysis demonstrates a very high correlation within classes (average correlation

0.9817) thereby indicating high stability of the t-SNE analysis.

Supplementary Figure 2: Unsupervised clustering is not biased by possible confounding
factors.

t-SNE representations of the reference cohort annotated with the potentially relevant
confounding factors do not indicate confounding effects on the unsupervised t-SNE analysis.
The colour code is identical to Fig. 1a. a) reference classes according to Figure 1b; b) gender
distribution; ¢) patient age at diagnosis; d) type of material used for DNA extraction; e¢) DNA

methylation array type; f) tumour cell purity prediction.

Supplementary Figure 3: Threshold definition and implementation of calibrated classifier
scores.

a) Illustration of the penalization parameter selection approach. The penalization parameter of
the calibration models is selected such that at a fixed threshold of 0.9 the mean Youden index
estimated over n = 500 bootstrap iterations is maximal. Error bars indicate the standard

deviation (SD) of the Youden index estimated over n = 500 bootstrap iterations. b) Receiver



operating characteristic (ROC) curve for the calibrated maximum classifier methylation class
family scores generated by cross-validation. The threshold 0.9 achieves a maximum specificity
of 0.667 with a sensitivity of 0.963. Of note, the ROC curve illustrates the maximum score over
all methylation classes. ¢) Overlaying density plots illustrating the distribution of cross-
validated, raw and calibrated methylation class family classifier scores for correctly classified

samples, depicted for each methylation class. The threshold 0.9 is highlighted by a red line.

_Classiﬁer prediction for the validation cohort.

Supplementary Figure 5: Overview of cumulative copy number profiles of the 65
methylation classes.

Alterations above the zero-line indicate chromosomal gain, whereas alterations below the zero-
line indicate chromosomal losses. The most frequent copy number variants are indicated in the

methylation class descriptions (see Supplementary Data 2).

Supplementary Figure 6: Report example of the sarcoma classifier.
Sample website PDF report of a rare DICER1 associated CNS sarcoma matching with the

methylation class Sarcoma (RMS-like).

Supplementary Figure 7: Distribution of CpG positions utilized by the sarcoma classifier.
The figure shows the distribution of the CpGs that are used by the classifier in relation to a) the

functional gene subregion and b) their regulatory feature group.



_8: Diagram of the development stages of the random forest

classifier.



