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Figure S1: Overview muta�onal signatures High-TMB
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Figure S1: Muta�onal signatures in pa�ents classified as 
high TMB (≥10 mut/Mb). Signature recogni�on was measured using 
cosine similarity. SNV; Single Nucleo�de Varia�on. 



Figure S2: Overview of all (likely) pathogenic altera�ons

Subgroup
Primary breast
Not UV skin

Altera�on frequency Chr. Gene muta�on So� �ssue
10.0% 17 TP53 Visceral

8.0% 11 ATM RT associated

8.0% 16 ERCC4 Stewart Treves

8.0% 5 RASA1 UV associated
6.0% 12 HNF1A
6.0% 3 PIK3CA Soma�c  (likely) pathogenic altera�ons
6.0% 12 PTPN11

6.0% 9 PTPRD In-frame dele�on

6.0% 7 RAC1 Frameshi�
6.0% 3 SETD2 Trunca�ng
4.0% 1 ARID1A Missense
4.0% 6 ARID1B Splice_donor/acceptor_variant
4.0% X ATRX Upstream gene variant
4.0% 7 BRAF Stop-gained

4.0% 9 CDKN2A Missense / splice region variant

4.0% 16 CREBBP Biallelic inac�va�on of TSG

4.0% 19 ERCC2
4.0% 13 ERCC5
4.0% 13 FOXO1
4.0% X KDM6A
4.0% 3 MITF
4.0% 17 NCOR1
4.0% 9 NOTCH1
4.0% 6 NOTCH4
4.0% 1 NRAS
4.0% 9 NTRK2
4.0% 1 RAD54L
4.0% 6 ROS1
4.0% 9 TSC1
2.0% 4 ABRAXAS1

2.0% X ARAF

2.0% 12 ARID2

2.0% 20 ASXL1
2.0% 11 BIRC3
2.0% 17 BRIP1
2.0% 22 CHEK2
2.0% 5 CTNNA1
2.0% 2 DNMT3A
2.0% 7 EGFR
2.0% 3 EPHA3
2.0% 4 EPHA5
2.0% 12 ERBB3
2.0% 2 ERBB4
2.0% 2 ERCC3
2.0% 12 ETV6
2.0% 11 FANCF
2.0% 15 FANCI
2.0% 4 FBXW7
2.0% 17 FLCN
2.0% 11 HRAS

2.0% 19 KEAP1

2.0% 4 KDR
2.0% 2 LRP1B
2.0% 15 MGA
2.0% 2 MSH2
2.0% 5 MSH3
2.0% 1 MTOR
2.0% 1 MUTYH
2.0% 17 NF1
2.0% 1 NOTCH2
2.0% 4 SLIT2
2.0% 5 SNCAIP
2.0% 8 SOX17
2.0% 19 STK11
2.0% 17 SUZ12
2.0% 10 TCF7L2
2.0% 5 TERT

2.0% 10 TET1

2.0% 4 TET2
2.0% 3 VHL
2.0% 7 XRCC2
2.0% 19 ZBTB7A
2.0% 16 ZFHX3
2.0% X ZRSR2

1 4 2 3 2 4 1 4 2 1 2 1 1 1 3 1 0 0 0 0 2 0 3 2 3 2 0 2 3 1 3 1 5 2 1 0 3 1 1 3 1 3 1 0 6 18 11 1 2 4

Altera�on frequency Chr.  Gene amplifica�on

42.0% 8 MYC Gene amplifica�ons
10.0% 5 FLT4 Number of gene copies

6.0% 22 CRKL

2.0% 4 KIT
2.0% 4 KDR
2.0% 4 PDGFRA
2.0% 22 SOX10
2.0% X XIAP
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UV associated
Primary Angiosarcomas Secondary Angiosarcomas

Primary breast Not UV skin So� �ssue Radiotherapy associated Stewart TrevesVisceral



Figure S3: Overview of all class 3 muta�ons (variants of unknown significance) 

Subgroup Subgroup
Heart

Altera�on frequency Chr. Gene muta�on Primary breast
20.0% 7 MAGI2 Not UV skin
20.0% 16 ZFHX3 So� �ssue
18.0% 8 TET1 Visceral
16.0% 4 FAT1 RT associated
16.0% 5 FLT4 Stewart Treves
16.0% 2 LRP1B UV associated
16.0% 21 ICOSLG
12.0% 6 MDC1 Soma�c  (likely) pathogenic altera�ons
10.0% X BCOR
10.0% 19 BRD4 In-frame dele�on
10.0% 1 NOTCH2 Frameshi�

8.0% 5 APC Trunca�ng
8.0% 19 CCNE1 Missense
8.0% 22 EP300 Splice_donor/acceptor_variant
8.0% 4 EPHA5 Upstream gene variant
8.0% 2 ERBB4 Stop-gained
8.0% 13 FLT1 Missense / splice region variant
8.0% 4 KDR
8.0% 3 MAP3K13
8.0% 3 MST1R
8.0% 17 NCOR1
8.0% 20 PAK5
8.0% 17 RPTOR
8.0% 16 TSC2
8.0% 4 SLIT2
8.0% 6 TNFAIP3
6.0% 8 ADGRA2

6.0% X AR
6.0% 10 ARID5B
6.0% 3 ATR
6.0% 22 BCR
6.0% 17 BRCA1
6.0% 2 CASP8
6.0% 6 CCND3
6.0% 19 CIC
6.0% 16 CREBBP
6.0% 7 EGFR
6.0% 2 ERCC3
6.0% 17 ETV4
6.0% 16 GRIN2A
6.0% 13 IRS2
6.0% 19 JAK3
6.0% 8 KAT6A
6.0% 7 KEL
6.0% 15 MGA
6.0% 20 NCOA3
6.0% 17 NF1
6.0% 11 PGR
6.0% 12 PIK3C2G
6.0% 18 PIK3C3
6.0% 19 PTPRS
6.0% 2 RANBP2
6.0% 18 SETBP1
6.0% 19 SMARCA4
6.0% 19 TCF3
4.0% 1 ABL2

4.0% 4 ABRAXAS1

4.0% 2 ACVR1

4.0% 2 ALK
4.0% 6 ARID1B
4.0% 2 ASXL2
4.0% 17 AXIN2
4.0% 19 AXL
4.0% 15 BLM
4.0% 7 BRAF
4.0% 15 CD276
4.0% 13 CDK8
4.0% 9 CDKN2A
4.0% 1 CSF3R
4.0% 7 CUX1
4.0% 11 EED
4.0% 3 EPHA3
4.0% 17 ERBB2
4.0% 12 ERBB3
4.0% 6 ESR1
4.0% 22 EWSR1
4.0% 16 FANCA
4.0% 4 FGF2
4.0% 10 FGFR2
4.0% 13 FLT3
4.0% 5 GABRA6
4.0% X GATA1
4.0% 15 IGF1R
4.0% 1 IKBKE
4.0% 2 INHA
4.0% 19 INSR
4.0% X KDM5C
4.0% 3 KLHL6
4.0% 11 KMT2A
4.0% 18 MALT1
4.0% 5 MAP3K1
4.0% X MED12
4.0% 7 MET
4.0% 3 MITF
4.0% 2 MSH6
4.0% 1 MTOR
4.0% 8 NBN
4.0% 9 NOTCH1
4.0% 6 NOTCH4
4.0% 8 NRG1
4.0% 9 NSD1
4.0% 9 NTRK2
4.0% 15 NUTM1
4.0% 2 PAX3
4.0% 3 PBRM1
4.0% 2 PDK1
4.0% 1 PIK3C2B
4.0% 3 PIK3CB
4.0% 7 PIK3CG
4.0% 12 POLE
4.0% 6 PRDM1
4.0% 3 PRKCI
4.0% 6 PRKN
4.0% 9 PTPRD
4.0% 20 PTPRT
4.0% X RBM10
4.0% 5 RICTOR
4.0% 17 RNF43
4.0% 6 ROS1
4.0% 12 SH2B3
4.0% 3 SHQ1
4.0% 1 SPEN
4.0% 1 SPTA1
4.0% X TAF1
4.0% 12 TBX3
4.0% 4 TET2
4.0% X TFE3
4.0% 21 TMPRSS2
4.0% 3 TP63
4.0% 9 ZNF217
2.0% 9 ABL1

2.0% 19 AKT2

2.0% 16 ANKRD11
2.0% 10 ANKRD26
2.0% 12 ARID2
2.0% X ATRX
2.0% 20 AURKA
2.0% 17 AURKB
2.0% 16 AXIN1
2.0% 2 BARD1
2.0% 19 BBC3
2.0% 2 BCL2L11
2.0% X BCORL1
2.0% 17 BRIP1
2.0% 9 CD274
2.0% 16 CDH1
2.0% 17 CDK12
2.0% 19 CEBPA
2.0% 2 CENPA
2.0% 2 CERKL
2.0% 15 CHD2
2.0% 12 CHD4
2.0% 5 CSF1R
2.0% 3 CTNNB1
2.0% 14 DICER1
2.0% 19 DNAJB1
2.0% 19 DNMT1
2.0% 2 DNMT3A
2.0% 20 DNMT3B
2.0% 6 E2F3
2.0% 6 EPHA7
2.0% 3 EPHB1
2.0% 19 ERCC2
2.0% 21 ERG
2.0% 1 ERRFI1
2.0% 7 ETV1
2.0% 3 ETV5
2.0% 9 FANCC
2.0% 3 FANCD2
2.0% 11 FANCF
2.0% 2 FANCL
2.0% 13 FGF14
2.0% 12 FGF23
2.0% 4 FGF5
2.0% 10 FGF8
2.0% 5 FGF10
2.0% 5 FGFR4
2.0% 3 FOXP1
2.0% 6 FYN
2.0% 3 GATA2
2.0% 10 GATA3
2.0% 8 GATA4
2.0% 12 GLI1
2.0% 20 GNAS
2.0% 7 GRM3
2.0% 6 H1-2
2.0% 1 H3-3A
2.0% 6 H3C11
2.0% 9 HNRNPK
2.0% 1 HSD3B1
2.0% 2 IDH1
2.0% 12 IGF1
2.0% 5 IL7R
2.0% 2 INPP4A
2.0% 4 IRF2
2.0% 6 IRF4
2.0% 2 IRS1
2.0% 1 JUN
2.0% 10 KIF5B
2.0% 6 LATS1
2.0% 8 LYN
2.0% 22 LZTR1
2.0% 17 MAP2K4
2.0% 14 MAX
2.0% 19 MEF2B
2.0% 3 MLH1
2.0% 8 MYC
2.0% 1 MYCL
2.0% 2 MYCN
2.0% 11 MYOD1
2.0% 14 NFKBIA
2.0% 8 NKX3-1
2.0% 19 NOTCH3
2.0% 1 NTRK1
2.0% 16 NUP93
2.0% 2 OBSL1
2.0% 9 PAX5
2.0% 4 PDGFRA
2.0% 5 PDGFRB
2.0% X PHF6
2.0% 19 PIK3R2
2.0% 1 PIK3R3
2.0% 16 PLCG2
2.0% 2 PMS1
2.0% 7 PMS2
2.0% 6 PNRC1
2.0% 19 POLD1
2.0% 8 PREX2
2.0% 17 PRKAR1A
2.0% 8 PRKDC
2.0% 9 PTCH1
2.0% 12 PTPN11
2.0% 8 RAD21
2.0% 14 RAD51B
2.0% 17 RAD51D
2.0% 5 RASA1
2.0% 13 RB1
2.0% 8 RECQL4
2.0% 2 REL
2.0% 11 RPS6KB2
2.0% 11 SDHAF2
2.0% 1 SDHC
2.0% 3 SETD2
2.0% 2 SF3B1
2.0% 16 SLX4
2.0% 18 SMAD2
2.0% 10 SMC3
2.0% 17 SOX9
2.0% 3 STAG1
2.0% 2 STAT4
2.0% 17 STAT5A
2.0% 1 STK40
2.0% 9 SYK
2.0% 5 TERT
2.0% 20 TOP1
2.0% 9 TSC1
2.0% 6 VEGFA
2.0% 1 VTCN1
2.0% 11 WT1
2.0% 19 ZBTB7A

8 7 11 4 3 11 9 1 7 8 22 10 5 11 6 7 11 6 8 8 12 7 9 5 13 3 9 4 10 5 12 9 2 7 8 7 7 9 8 9 6 12 6 6 20 66 43 9 16 7

Primary Angiosarcomas Secondary Angiosarcomas
Heart Primary breast Not UV skin So� �ssue Visceral Radiotherapy associated Stewart Treves UV associated



Table S1: Immune cell densities for AS subgroups. Cell densities are reflected in cells/mm2 
with the IQR for all individual immune cell subclasses. This table reflects the combined data 
of the visceral and hearts AS subgroup taken together in one subgroup (visceral). 
 

 
 

 

 

 Primary AS (n=79) Secondary AS (n=178) 

Angiosarcoma 
Subgroup 

Soft 
tissue 
n=11 

 Breast 
n=20 

Skin not 
UV  

n=15 
Visceral 

n=33 

RT 
associated 

n=126 

UV 
associated 

n=38 

Stewart 
Treves  

n=14 
Median 

cells/mm2 (IQR)      
  

CD3+ T-cells 245 (549) 234 (246) 232 (280) 336 (450) 355 (605) 817 (862) 588 (734) 
CD8+ T-cells 99 (406) 78 (94) 74 (60) 109 (203) 101 (186) 184 (230) 87 (209) 

FoxP3+ T-cells 28 (63)  14 (35) 32 (50) 12 (25) 32 (60) 92 (161) 23 (35) 
CD4+ T-cells 94 (137)  127 (118)  145 (143) 129(237) 190 (355)  461 (460) 457 (608) 

CD20+ B-cells 26 (82)  22 (38) 15 (11) 38 (122) 21 (98) 44 (145) 88 (130) 
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