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Figure S2
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Figure S3

2 4 6 8 10

0.
20

0.
25

0.
30

0.
35

0.
40

0.
45

Choosing Optimal Number of Clusters (k-means)

Number of Clusters

Av
er

ag
e 

Si
lh

ou
et

te
 S

co
re

2 4 6 8 10

0.
15

0.
20

0.
25

0.
30

0.
35

Choosing Optimal Number of Clusters (SOM)

Number of Clusters

Av
er

ag
e 

Si
lh

ou
et

te
 S

co
re

co
fa

ct
or

_R
co

fa
ct

or
_A

TF
_R

TF
_A

TF
_A

R
co

fa
ct

or
_A

R

k-means cluster (n=2)
cluster1
cluster2

log2(PPI number)

0

2

4

6

k-means cluster (n=3)
cluster1 (P1)
cluster2 (P2)
cluster3 (P3)

co
fa

ct
or

_R
co

fa
ct

or
_A

TF
_R

TF
_A

TF
_A

R
co

fa
ct

or
_A

R

SOM cluster (n = 2)
cluster1
cluster2

log2(PPI number)

0

2

4

6

SOM cluster (n = 3)
cluster1 (P1)
cluster2 (P2)
cluster3 (P3)

2 4 6 8 10

0.
35

0.
40

0.
45

0.
50

Choosing Optimal Number of Clusters (k−means)

Number of Clusters

Av
er

ag
e 

Si
lh

ou
et

te
 S

co
re

2 4 6 8 10

0.
15

0.
25

0.
35

0.
45

Choosing Optimal Number of Clusters (SOM)

Number of Clusters

Av
er

ag
e 

Si
lh

ou
et

te
 S

co
re

0

1

2

3

4

TED

  10_fold_peak
promoter

enhancer

CTCF_binding_site

va
lu

e

k−means clustering (n = 2)

0

1

2

3

4

TED

  10_fold_peak

promoter

enhancer

CTCF_binding_site

va
lu

e

k−means clustering (n = 3)

0

1

2

3

4

TED

  10_fold_peak
promoter

enhancer

CTCF_binding_site

va
lu

e

SOM Clustering (n = 2)

0

1

2

3

4

TED

  10_fold_peak

promoter

enhancer

CTCF_binding_site

va
lu

e

SOM Clustering (n = 4)

a

b

c d

e

f

g

h

i

j



Figure S4
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Figure S5

a

+
+

++ ++++++++++++++++
++ +

+

++++

++++ ++ +

+++++++++
++++++

++ +

++++++++++++ +++++++ +
++

++ + ++

p = 0.0078
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150 200
Time (months)

75 35 19 3 0
29 15 4 0 0
41 16 1 0 0
41 23 12 3 0

Patients at risk
FOXJ2high-KLF4high
FOXJ2high-KLF4low
FOXJ2low-KLF4high
FOXJ2low-KLF4low

O
ve

ra
ll 

su
rv

iv
al

 (%
)

FOXJ2low-KLF4low

FOXJ2low-KLF4high

FOXJ2high-KLF4high

FOXJ2high-KLF4low

Patients with KIRC in Chinese cohort (n = 187)

++++++ +++
+++++++++

+ +

++++
+ +++++++++++++++++

+ +

+

++
++

+++
+++ + +

+++++++++++ ++++
++ +

++ + + +

p = 0.056
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150 200
Time (months)

66 28 15 2 0
46 29 12 2 0
34 16 3 0 0
40 16 6 2 0

O
ve

ra
ll 

su
rv

iv
al

 (%
)

Patients with KIRC in Chinese cohort (n = 187)

MAXhigh-KLF5high
MAXhigh-KLF5low
MAXlow-KLF5high
MAXlow-KLF5low

Patients at risk

MAXlow-KLF5low

MAXlow-KLF5high

MAXhigh-KLF5low

MAXhigh-KLF5high

FOXJ2−KLF4

MAX−KLF5

AC
C

BL
C

A

BR
C

A

C
ES

C

C
H

O
L

C
O

AD

D
LB

C

ES
C

A

G
BM

H
N

SC

KI
C

H

KI
R

C

KI
R

P

LA
M

L

LG
G

LI
H

C

LU
AD

LU
SC

M
ES

O O
V

PA
AD

PC
PG

PR
AD

R
EA

D

SA
R

C

SK
C

M

ST
AD

TG
C

T

TH
C

A

TH
YM

U
C

EC

U
C

S

U
VM

Log−rank p−value

<0.001

0.02

0.04

0.06

7 1 9 6 5

4 2 3 8

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+

+++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++ ++++

+++++++++++++++++++++++++++++
+

+++
+ ++++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +
+++++++ +++ +

p = 0.00043
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ ++++++ +++ +++++

++++++++++++++++++++++++++++++++
++++++++

+
+

+ +

++++++++++++++++++++++++++++++ +
+ ++ + +

+++
+++++++++++++++++++++++++++++++++++

+ +

++ +

p = 0.045
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++++++++

+ ++++ + +

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++

+
+++++

+
++

+++++++++++++++++++++++
++++++++

+
++ ++ +

+++++++
+++++++++++++++++++++++
+++++++++++++++++++

+++++ ++++++

p = 0.048
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150 200 250

++++++++++++++++++++++++++++++++
+++
+++++++++++++++++++ ++++++++++ +

++++++++++++++++++++++

+
+
+++ ++

+ +

+++

+
+

++++
+

+

+++++++++++++

++++++
+

+
++++

++
+

p = 0.027
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150 200

++++++++++++++++++++++++++++++++++++++++++
+++ +++

+ +

++++++ ++++++++++++++++ +++++ + ++ + ++
++++

++ ++++ ++ ++

++ ++++++ +

+

p = 0.025
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150

++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++
+ +++++ +++++++ +

+++++++++++++++++++++++++++
++++++++

+
++ + ++ +

+++++
++++
++++++++++++++++++

+++++++
+++++

++++

++ +++++++++++++++++++++++++++++++++++++++++++

+ +

+
p = 0.023
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++++

++++++++++
++++ +

+++++
++++++++ ++ ++ ++

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++ +++ +

++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++ ++++++++++

p = 0.0031
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+++++++++++++++++ +

+

++++++
++++++++++++++++++++++++

+++++++++++++++ ++
+

+ +

++++++++++++++++++++++++++++++++++++++++
++++++ ++++++

+
++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++ ++++++
+++ +

+p = 0.02
Log−rank

0.00

0.25

0.50

0.75

1.00

0 50 100 150 200

+
++++

++++++
++++

+++
+++++ +

+ + ++ +

++

+

++ + ++

++
++++++++++++++

++++ ++
++ + + +

+

+++
++++

+++++++
+
++++

+
p = 0.047
Log−rank

0.00

0.25

0.50

0.75

1.00

0 25 50 75 100

Time (months)

O
ve

ra
ll 

su
rv

iv
al

 (%
)

+
+
+
+

low-low

low-high

high-low
high-high

b

c

1 2 3

4 5 6

7 8 9

Control KLF4 FOXJ2 KLF4+FOXJ2

Con
tro

l
KLF

4

FOXJ2

KLF
4+

FOXJ2
0

200

400

600

800

****

****
****R

el
at

iv
e 

m
ig

ra
tio

n
（
ce

ll 
nu

m
be

r ）

Con
tro

l
KLF

4

FOXJ2

KLF
4+

FOXJ2
0

10

20

30

40

50

**
**

****

R
el

at
iv

e 
co

lo
ny

 c
ou

nt

Control KLF5 MAX KLF5+MAX

R
el

at
iv

e 
m

ig
ra

tio
n

（
ce

ll 
nu

m
be

r ）

Con
tro

l
KLF

5
MAX

KLF
5+

MAX
0

200

400

600

800

***

****
****

R
el

at
iv

e 
co

lo
ny

 c
ou

nt

40

Con
tro

l
KLF

5
MAX

KLF
5+

MAX

0

10

20

30

***
****

****

AC
H

N

d

ACC
BLCA
BRCA
CESC
CHOL
COAD
DLBC
ESCA
GBM

HNSC
KICH
KIRC
KIRP
LAML
LGG
LIHC

LUAD
LUSC
MESO

OV
PAAD
PCPG
PRAD
READ
SARC
SKCM
STAD
TGCT
THCA
THYM
UCEC

UCS
UVM

correlation 
(r)

−1
−0.5
0
0.5
1

e



Figure S6
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Figure S7
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