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Supplementary_Fig_S1 A) SV Signatures extracted from 383 OAC and 
B) Comparison with Signal reference rearrangement signatures
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Supplementary_Fig_S2. SV signature group correlations

�

�

�

�

�

�

�

�

p = 0.2030 p = 0.0589p = 0.9787p = 0.0056p = 0.9496

5

10

15

RS2 RS7+9 RS6a+12 RS4 RS1
SV.clusters

Number of focal copy number alterations

�

�

�

p = 0.55p = 0.88p = 0.80 p = 0.30 p = 0.38

2

4

6

8

RS2 RS7+9 RS6a+12 RS4 RS1
SV.clusters

Number of BFB

�

�

���

�

�

�

p = 0.0061 p = 0.9412 p = 0.0019p = 0.5967 p = 0.2814

4

8

12

RS2 RS7+9 RS6a+12 RS4 RS1
SV.clusters

Number of ecDNA

a b

c d

e f

g h

ji

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

��

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

� �
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� �

�

�

�

�

�

�
�

�

�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�
�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�
�

p = 0.026

0.0

2.5

5.0

7.5

0 1
RS4 present

KR
AS

 e
xp

re
ss

io
n 

(lo
g2

FC
)

ec_KRAS
�

�

0

1

KRAS expression & 
presence of RS4 signature

�

�

��

�

�

��
�

�

�

��

�
�

�Wilcoxon, p = 3.6e�06

0

10

20

30

Non�TD TD

TP
M

�

��

�

�

�
�

�

�

��

��

�

�

��
�

�Wilcoxon, p = 7.5e�07

0

10

20

30

0 1
ec_CCNE1

TP
M

CCNE1 expression in tumours with 
TD phenotype (RS1) & ecDNA amplicons

GRM3

MDM2

PTPRB

H3F3B

chr1 chr2 chr3 chr4 chr5 chr6 chr7 chr8 chr9 chr11 chr12 chr13 chr14 chr17 chr18

0.0

0.2

0.4

0.6

0.8

Fr
eq

ue
nc

y o
f R

S4
 as

so
cia

ted
 S

V

SV hotspots enriched in tumours with RS4 signature

p = 0.942 p = 0.061 p = 0.119 p = 0.594 p = 8.2e�07

0

50

100

RS2 RS7+9 RS6a+12 RS4 RS1

C
ou

nt
s

Complex clusters



0
3
6
9

5.8e+07 6.0e+07 6.2e+07

chr17:56820041�63244978

MIR301A

RNA
NA MIR4729

MIR4737

SCARNA20
CYB561

RN7SL800P

POLRMTP1

DDX5

SMG8
CLTC

VMP1

MED13
10

20

30

40

50

5.8e+07 6.0e+07 6.2e+07

Tum
our

Tum
our Cell line

5.8e+07 6.0e+07 6.2e+07

0
1
2
3
4
5

0
1
2
3
4
5

2
4
6
8

9.1e+07 9.2e+07 9.3e+07 9.4e+07

chr7:90703076�94527582

PTP4A1P3
MIR1285�1

RN7SL7P
MIR653DK14

FZD1
MTERF

AKAP9
CYP51A1

KRIT1

ANKIB1

GATAD1

ERVW�1
PEX1

RBM48

FAM133B
CDK6

SAMD9

SAMD9L

HEPACAM2

CCDC132
CALCR

GNG11
BET1

COL1A2

CASD1
SGCE
PEG100

5

10

15

9.1e+07 9.2e+07 9.3e+07 9.4e+07

Tum
our

Tum
our Cell line

9.1e+07 9.2e+07 9.3e+07 9.4e+07

0
1
2
3
4

0
1
2
3
4

3
4
5
6
7

37500000 38000000 38500000

chr17:37470344�38775252

Pr
ed

ict
ed

Co
py

Co
un

t

FBXL20

MED1
CDK12

NEUROD2

PPP1R1B
STARD3

TCAP

PNMT
PGAP3

ERBB2

MIR4728

RNY4P8

MIEN1
GRB7

IKZF3

GSDMB

ORMDL3

GSDMA

PSMD3

MED24

THRA
NR1D1

MSL1

CASC3
RAPGEFL1

WIPF2
CDC6

RARA

TOP2A
IGFBP4

TNS4

CCR70.0

2.5

5.0

7.5

37500000 38000000 38500000

TP
M

Tum
our

Tum
our Cell line

37500000 38000000 38500000

0

3

6

9

0

3

6

9

FP
M

4
8

12
16

56300000 56600000

chr17:56256965�56667797

MIR142

MKS1

RNF43

MTMR4

�1

0

1

2

3

56300000 56600000

Tum
our

Tum
our Cell line

56300000 56600000

0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

H3K27AC

RNA-Seq

WGS CN

Supplementary_Fig_S3. Enhancer regions amplified in ecDNA amplicons. Four example of amplified regions involved in ecDNA formation (top), expression of genes from the same sample (middle) 
with driver genes highlighted (red) and H3K27Ac peaks identified in tumours and tumour cell lines from Chen et al (2019). 



Supplementary_Fig_S4 Distribution of SV in hotspot containing BCL3. SVs in A) driver hotspot 
bin shown as arcs (within bin) and lines (spanning bin). Positions of enhancers and genes 
showed with driver gene region highlighed (red).
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Supplemental_Fig_S5.RUNX1 isoform expression and PCR validation
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Supplemental_Fig_S6. Overview of analyses and software 


