
8

3

9
43

1

22

9

06-0211 (R)

Sector 1

Sector 2

Sector 3

A.

B.

58.7 %

13.5 %

27.9 %

73.7 %

4.39 %

21.9 %

59.1 %

15.1 %

25.8 %

74.7 %

13.2 %

12.1 %

63.9 %

16.7 %

19.4 %

  63 %

  11 %

  26 %

63.2 %

12.6 %

24.1 %

43.1 %

27.7 %

29.2 %

47.4 %

9.28 %

43.3 %

44.9 %

47.5 %

7.63 %

52.5 %

19.7 %

27.9 %

60.8 %

17.7 %

21.5 %

66.3 %

18.1 %

15.7 %

0%

25%

50%

75%

100%

06
−0

12
5−

01
 (P

)

06
−0

12
5−

02
 (R

)

06
−0

15
2−

01
 (P

)

06
−0

15
2−

02
 (R

)

06
−0

17
1−

01
 (P

)

06
−0

21
0−

02
 (R

)

06
−0

21
1−

02
 (R

)

06
−0

22
1−

01
 (P

)

06
−0

22
1−

02
 (R

)

19
−0

95
7−

01
 (P

)

19
−1

38
9−

02
 (R

)

19
−4

06
5−

01
 (P

)

HF25
48

 (P
)

Sector 2

Sector 1

Shared

Supplementary Fig. 1



5` neighbor 3` neighbor

Subclonal: ApG      G  

66 %

11 %

54 %

18 %

Clonal: CpG      T  
A.

5` neighbor 3` neighbor

E
G

FR
P

TE
N

P
IK

3C
A

N
F1

P
IK

3R
1

P
D

G
FR

A
FL

T3
B

R
A

F
TP

53
B

C
L6

B
C

O
R

C
A

R
D

11
B

C
L1

1A
R

B
1

S
E

TB
P

1
C

H
E

K
2

N
U

M
A

1
ID

H
1

AT
R

X
M

LL
2

S
E

TD
2

C
R

E
B

B
P

IK
ZF

1
M

LL
3

LZ
TR

1
K

D
R

P
TP

N
11

M
Y

H
11

D
IC

E
R

1
N

O
TC

H
2

U
S

P
6

N
IN

P
D

E
4D

IP
R

P
L5

C
ou

nt

0

20

40

60

80

100 RTK pathway Apoptosis Cell Cycle Chromatin Modification Others

Significantly mutated gene in GBM
Clonal mutation
Subclonal mutation

B.

Supplementary Fig. 2



0 5 10 15 20 25

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Months

P
ro

b 
of

 E
ve

nt
 F

re
e 

S
ur

vi
va

l

Group I: G−CIMP (n=13) 
Group II: High subclonal (n=64) 
Group III: High clonal (n=57)

Log-Rank Test
I vs III: P = 0.099
II vs III: P = 0.219

Age (yr)
Group I: 42 ± 16
Group II: 62 ± 11
Group III: 62 ± 13

Top 30%, EFS

Supplementary Fig.3



0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

VAF from TCGA sequencing

VA
F 

fro
m

 u
ltr

ad
ee

p 
se

qu
en

ci
ng

from primary samples
from recurrent samples

r = 0.93

VAF from ultradeep sequening in Primary Samples

VA
F 

fro
m

 u
ltr

ad
ee

p 
se

qu
en

ci
ng

 in
 R

ec
ur

re
nt

 S
am

pl
es

y=x

●

●●● ● ●

●

●●●

●

●

● ● ● ●

●

●

●

●

●

●

●●
●
●

●

●
●

●

●

●

●

●●

●
●

●

●
●

●

●
●

●

●● ●●
●

● ●

●

●
●

●●

●

●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●

●

●
●
●

●

●
●

●

●

●

●

●
● ●●

●
●

●

●

●

●

● ●●

●

●

●

●

●

●

●

●

●●

●

●

●● ●●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●
●

●

●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●

● ●

●●

●

●●

●

●

●
●

●

●

●

●

●●

0.0 0.1 0.2 0.3 0.4 0.5

0.
0

0.
2

0.
4

0.
6

0.
8

detected in TCGA P
detected in TCGA R
detected in TCGA Both

Supplementary Fig. 4



ASCAT.purity ASCAT.ploidy Mean.BAM.Cov BAM.Dup.Rate Mutation.frequency Clonal.freq Subclonal.freq

ASCAT.purity

●●

●

●
●●● ●
●
●
● ●●

●

●

●

●

●●
● ●

●

●

● ●

●

●

●

●● ●●

●

●
●

●
●

−0.2

●
●

●

●

●●

●

●

●

●

●

●
●

●●

●

●

●

●
● ●● ●

●

●

●
●

●
●

●
●
●

●
●

●

●
●

0.04

●

●

●

●

●●

●

●

●

●

●

●

●●●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●● ●●

●

●

●

−0.2

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ●

●●

●

●

●
●

●

●

●

●

●

● ●
● ●

● ●

●
●

●
●

−0.1

●

●

●

●

●●

●
●
●●

●

●

●

●●

●

●

●

●

●

●●

● ●

●

●

●
● ●
● ●

● ●

●● ●●

0.05

●

●

●

●●●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●
●

●

● ●

●

●

● ●● ●●
●●

● ●●

−0.1

●

●

●

●

●
●

●

●
●
●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

−0.2

ASCAT.ploidy

●
●

●

●

●●

●

●

●

●

●

●
●

● ●

●

●

●

●
●● ●●

●

●

●
●

●
●

●
●
●

●
●

●

●
●

−0.2

●

●

●

●

●●

●

●

●

●

●

●

●● ●

●

●

●

●
●

●

●
●

●

●

●
●

●
●

●

●● ●●

●

●

●

−0.2

●

●

●

●

●
●

●

●

●

●

●

●

●

●
● ●

●●

●

●

●
●

●

●

●

●

●

●●
●●

● ●

●
●

●
●

0.2

●

●

●

●

●●

●
●
●●

●

●

●

● ●

●

●

●

●

●

● ●

● ●

●

●

●
●●

●●

● ●

●● ●●

0.05

●

●

●

●●
●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●
●

●

●●

●

●

●● ●●●
●●

● ●●

0.1

●

●

●

●

●
●

●

●
●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

0.04

●●

●

●
●●● ●

●
●

● ●●
●

●

●

●

●●
●●

●

●

●●

●

●

●

● ●●●

●

●
●

●
●

−0.2

Mean.BAM.
Coverage

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●
●
●

●

●●●●

●
●

●

●0.4

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
● ●

● ●

●

●

●
●

●

●

●
●

● ●
●

●
●●

●

●
●● ●

●

●

●

●

● ●
●

●●

●●

●
●

●

●
●

−0.3

●

●

●

●

●
●
●

●
●

● ●

●

●

●

●●

●

●

●

●

●

●●

●

● ●

●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●
● ●
●

●●

●●

● ●

●

● ●

−0.1

●

●

●

● ●
●
●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●● ●●

●

●●

●
●

●
●

●

●●

●

●

● ●● ●●●
●●

● ●● ●

−0.2

●

●

●

●

●
●

●

●
●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

−0.2

●●

●

●
●●● ●

●
●

● ●●
●

●

●

●

●●
● ●

●

●

● ●

●

●

●

● ●●●

●

●
●

●
●

−0.2

●
●

●

●

●
●

●

●

●

●

●

●

●
●
●●

●

●

●

●
● ●●●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●
●

● ●

●
●
●

●
●

●●

●
●

0.4

BAM.Duplication.
Rate

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
● ●

● ●

●

●

●
●

●

●

●
●

●●
●

●
●●

●

●
●●●

●

●

●

●

●●
●

●●

●●

●
●

●

●
●

−0.3

●

●

●

●

●
●

●

●
●

● ●

●

●

●

●●

●

●

●

●

●

●●

●

● ●

●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●
●●
●

●●

●●

● ●

●

● ●

−0.1

●

●

●

● ●
●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
● ●● ●

●

●●

●
●

●
●

●

● ●

●

●

●● ● ●●●
●●

●●● ●

−0.3

●

●

●

●

●
●

●

●
●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

−0.1

● ●

●

●
●● ●●

●
●
●● ●
●

●

●

●

● ●
●●

●

●

● ●

●

●

●

●●● ●

●

●
●

●
●

0.2

●
●

●

●

●
●
●

●

●

●

●

●

●
●

●●

●

●

●

●
●● ● ●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●●

●
●

●

●
●

●●

●
●

−0.3

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●
●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●
●
●

●

● ●●●

●
●

●

● −0.3

Mutation.frequency

●

●

●

●

●
●
●

●
●

●●

●

●

●

●●

●

●

●

●

●

● ●

●

● ●

●

●
●
●

●

●●

●

●

●
●

●

●

●

●

●
●●
●

●●

●●

●●

●

●●

0.4

●

●

●

●●
●
●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●● ● ●

●

●●

●
●

●
●
●

● ●

●

●

●●●●● ●
●●

● ●●●

0.7

●

●

●

●

●
●

●

●
●
● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

0.05

● ●

●

●
●● ●●
●
●

●● ●
●

●

●

●

● ●
● ●

●

●

● ●

●

●

●

●●● ●

●

●
●

●
●

0.05

●
●

●

●

●
●
●

●

●

●

●

●

●
●

●●

●

●

●

●
● ●●●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●
●
●●

●
●

●

●
●

●●

●
●

−0.1

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●
●

●

●
●

●
● ●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●
●
●
●

●

● ●●●

●
●

●

● −0.1

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
● ●

●●

●

●

●
●

●

●

●
●

●●
●

●
●●

●

●
●● ●

●

●

●

●

●●
●

●●

●●

●
●

●

●
●

0.4

Clonal.frequency

●

●

●

●●
●
●

●

●

●
● ●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●● ● ●

●

●●

●
●

●
●

●

● ●

●

●

● ●●●● ●
●●

● ●●●

−0.4

●

●

●

●

●
●

●

●
●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

−0.1

●●

●

●
●● ●●

●
●
● ●●

●

●

●

●

●●
●●

●

●

●●

●

●

●

●●●●

●

●
●

●
●

0.1

●
●

●

●

●
●
●

●

●

●

●

●

●
●

●●

●

●

●

●
●●● ●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●●

●
●
●

●
●

●●

●
●

−0.2

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●

●
●

●

●
●

●
●●

●

●

●

●

●

●

●

●

●●

●
●

●

●
●

●
●
●

●

●●●●

●
●

●

● −0.3

●

●

●

●

●●
●

●

●

●

●

●

●

●

●
●●

● ●

●

●

●
●

●

●

●
●

●●
●

●
●●

●

●
●●●

●

●

●

●

●●
●
●●

●●

●
●

●

●
●

0.7

●

●

●

●

●
●
●

●
●

●●

●

●

●

●●

●

●

●

●

●

●●

●

● ●

●

●
●
●

●

●●

●

●

●
●

●

●

●

●

●
●●
●
●●

●●

●●

●

●●

−0.4

Subclonal.
frequency

0.4

0.6

0.8

1

2

3

4

5

0

50

100

−10

0

10

20

30

40

50

0

1

2

3

0

1

2

−1

0

1

2

A
S

C
AT

.p
ur

ity
A

S
C

AT
.p

lo
id

y
M

ea
n.

B
A

M
.C

ov
B

A
M

.D
up

.R
at

e
M

ut
at

io
n.

fre
qu

en
cy

C
lo

na
l.f

re
q

S
ub

cl
on

al
.fr

eq

0.4 0.6 0.8 2 3 4 530 60 90 120 10 20 30 40 50 0 1 2 0.0 0.5 1.0 1.5 2.0 2.5 0 1 2

Supplementary Fig. 5



A. B. 
Supplementary Fig. 6 

TCGA-14-1034 TCGA-06-0190 

Clonal evolution Ancestral origin 

C. D. 

TCGA-06-0221 TCGA-14-1402 

Clonal evolution Clonal evolution 

TCGA-06-0171 

Low purity 

TCGA-19-1389 

Low purity 

E. F. 


	FigS1
	FigS2
	FigS3
	FigS4
	FigS5
	FigS6
	슬라이드 번호 1




