
MAIN FIGURES



T    N    T    N    T    N    T    N    T
Blood Liver Lung Breast

Cervix

DNA-Binding  
Proteins

Cis-Regulatory Elements

Transcription

shRNA/siRNA 
Knockdown

Methylation

Replication Timing

3D Chromatin  
Structure

Cell Line  
WGS

Patient Data

RNA-Binding  
Proteins

DBP

RBP

KD

3D

CA

ME

TXN

RT

WGS

PD

CRE

Chromatin Accessibility

1

2 3

4 - =
TF

gene

common edge

gained edge
lost edge

1

2 3

5 1

2 3

4

5

0.27

0.17

0.13

A B

C

D

Figure 1 



3 213 4

26 66 117 1 2

49 41119 3

47 96 115 13

1111 1111 2812 7 5

3199 5995 9207 7 452

2371 3971 6129 6 337

19782150 116

7089

225234

6185 2

517 546373173 1100

K56
2

GM12
87

8

Hep
G2

Live
r

A54
9
IM
R−
90

MC
F−
7

MC
F−
10
A

He
La
−S
3

Expression

Cohort

SV

SNV

Repli-seq/chip

RAMPAGE

RNA-seq

RRBS

WGBS

Enhancer-seq

DNase-seq

Hi-C

ChIA-PET

RBP

TF

eCLIP

Histone

General (GTF)

Cofactor

Chromatin Remodeller

TFSS

TF Total

TF

HM

RP

KD

3D

DS

ES

ME

TX

RT

WG

PD

Transcription Factors

Histone Modifications

RNA-binding Proteins

shRNA/siRNA Knockdown

3D Chromatin Structure

Chromatin Accessibility

Enhancers

Methylation

Transcription

Replication Timing

Cell Line WGS

Patient Data

T N N T N T N TT

Blood
Lung

Liver
Breast

Cervix

Enhancer Promoter Exon A Exon B Exon C Exon D

TF
RBP

3D

TF RP

DS
ES TX

CDS

Extended
Gene

CRE

UTR
HM

A B

Figure 1 



H2az
H3k4me1
H3k27ac

H3k9me1
H3k4me2

H3k79me2
H3k9ac

H3k36me3
H3k27me3
H3k4me3

H4k20me1
RNASeq

DHS
repTime

HiC
H3k9me3

WGBS

0.001 0.000 0.001
Coefficient to Final regression

0.4

0.6

0.8

1.0

Co
rre

la
tio

n 
O

bs
er

ve
d 

vs
. P

re
di

ct
ed

BRCA
CLL
LIHC
LUAD

M
at
ch
ed

He
La
-S
3

PC
1-
10

PC
22

-1
12

To
ta
l

BRCA CLL LIHC

BCL6
BCL2
ATM

SF3B1
TP53

PIK3CA
CTNNB1

LPP
MKS1

GPR124
FYN

PITPNC1
AKR1C1

FGG
PRKCB

ITCH
AGTR1

BTG2
BACH2
ADAT1

LTV1
SNAPC2

THRA
ZNF257

BEX2
XBP1

ZBTB5
IGLL5

CXCR4
ACTA1

ST6GAL1
LTB

WDR74
GSTA4
WSB1

PRRC2C
TBC1D31

PLA2G6
IFI44L
XIRP2

TMEM178B
ALB

UFSP2

Co
sm

ic
Ge

ne
Sig
na
l

Tr
an
sd
uc
tio
n

Ge
ne

Ex
pr
es
sio

n
O
th
er

TSS
CDS
ExtGene

A

B

C

D

Figure 2 



H2az
H3k4me1
H3k27ac

H3k9me1
H3k4me2

H3k79me2
H3k9ac

H3k36me3
H3k27me3

H3k4me3
H4k20me1

RNASeq
DHS

repTime
HiC

H3k9me3
WGBS

0.001 0.000 0.001
Coefficient to Final regression

0.4

0.6

0.8

1.0

Co
rre

la
tio

n 
O

bs
er

ve
d 

vs
. P

re
di

ct
ed

BRCA
CLL
LIHC
LUAD

M
at
ch
ed

He
La
-S
3

PC
1-
10

PC
22

-1
12

To
ta
l

BRCA CLL LIHC

BCL6
BCL2
ATM

SF3B1
TP53

PIK3CA
CTNNB1

LPP
MKS1

GPR124
FYN

PITPNC1
AKR1C1

FGG
PRKCB

ITCH
AGTR1

BTG2
BACH2
ADAT1

LTV1
SNAPC2

THRA
ZNF257

BEX2
XBP1

ZBTB5
IGLL5

CXCR4
ACTA1

ST6GAL1
LTB

WDR74
GSTA4
WSB1

PRRC2C
TBC1D31

PLA2G6
IFI44L
XIRP2

TMEM178B
ALB

UFSP2

Co
sm

ic
Ge

ne
Sig
na
l

Tr
an
sd
uc
tio
n

Ge
ne

Ex
pr
es
sio

n
O
th
er

TSS
CDS
ExtGene

+

+

+ ++
+++ ++ ++

+
++ +

+

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

++
++

++ ++ + +

+++ + + +

0.00

0.25

0.50

0.75

1.00

0 2500 5000 7500

Time (days)

S
ur

vi
va

l p
ro

ba
bi

lit
y

+
+
expression=High
expression=Low

A

B

C

D

Figure 2 



Figure 3 

A

B

C

Pr
ox

im
al

D
is

ta
l

Pr
ox

 +
 D

is
t

Loser GainerTF-Gene Network

BRCALUADLUAD

1

0

1

IK
ZF

1
PM

L
N

B
N

M
AZ

M
LL

T1
M

AX
M

XI
1

ZN
F1

43
M

TA
2

HD
G

F
YY

1
ZB

ED
1

ST
AT

5A
TA

RD
BP

C
TC

F
CH

D2
NF

YB
B

H
LH

E4
0

TB
L1

XR
1

BC
LA

F1
JU

NB
SU

Z1
2

SI
X5

CB
X5

M
EF

2A
CE

BP
Z

RF
X5

YB
X1

NR
2C

2
M

AF
K

US
F2

SR
F

CE
BP

B
ET

V6
ZN

F2
74

US
F1

FO
S

AT
F3

EL
K1

UB
TF

E2
F4

RC
O

R1
SM

C3
NF

YA
NF

E2
RE

ST
SP

I1
JU

N
D

RA
D2

1
ET

S1
CH

D1
ZB

TB
33

EG
R1

EZ
H2

G
AB

PA
EL

F1
SM

AD
5

SP
1

ZB
TB

40
M

YC
N

R
F1

Rewiring in
Direct

Connection

Rewiring in
Gene

Community

CM
L (K562 vs G

M
12878)

Lost

Retained

Gained

010002000300040005000

Edge

Edges with SNVs
Edges with SNVs at TFBS

0.160.03 0.04 0.09 0.12

0.310.25 0.17 0.30 0.08

2x↓
2x↑

0.170.06 0.04 0.12 0.05

0.190.07 0.06 0.14 0.08

0.470.55 0.49 0.57 0.07

0.120.02 0.03 0.06 0.23

DNase

H3K4me3

H3K27ac

H3K27me3

Expression

Lost

Retained

Gained

050010001500

Edge

0.100.19 0.17 0.20 0.06

0.720.18 0.53 0.26 0.61

0.080.15 0.07 0.15 0.01

0.780.08 0.60 0.22 0.83

0.170.24 0.18 0.33 0.02

0.670.04 0.49 0.17 0.79

H3K4me1

H3K4me3

H3K27ac

H3K27me3

Expression

2x↓
2x↑

2x↓
2x↑

2x↓
2x↑

2x↓
2x↑

2x↓
2x↑

Active Repressive Active Repressive

LIHC



Figure 4 

up (%)down (%)

−1 0 1

0.
2

0.
6

1.
0

Fr
ac

tio
n

p = 3.10e-25

0.0 0.5 1.0 1.5

0.
2

0.
6

1.
0

Decay rate (hour^−1)

Target None

p = 6.96e-14

shRNA logFC

A

C
p = 0.007

B

OS (days)
0

Fr
ac

tio
n

0.
2

High

0.
6

1.
0

50 150 250

FU
BP

3
HN

RN
PA

1
HN

RN
PU

HN
RN

PK
RP

S5
CD

C4
0

TA
RD

BP
EI

F3
D

RB
FO

X2
AA

RS
CS

TF
2T

DH
X3

0
HN

RN
PU

L1
CS

TF
2

HN
RN

PM
HN

RN
PC

SA
FB

2
NK

RF
UP

F1
KH

DR
BS

1
NP

M
1

SL
BP

LA
RP

4
NO

NO
DD

X5
5

TA
F1

5
G

TF
2F

1
G

NL
3

PU
M

2
LS

M
11

TI
A1

SU
B1

KIRC
THCA
KIRP
ESCA
GBM
BRCA
UCEC
STAD
OV
LIHC
BLCA
PRAD
KICH
LUAD
LUSC

50 0 50

D



B

0

100

200

300

58,560,000 58,563,000 58,566,000

FOSL2
ZNF217

SREBF1
SIN3A
RFX1

RCOR1
RAD21

MYC
MTA1
MNT

MBD2
MAZ

KLF4
JUN

GATA3
ESRRA

DPF2
CUX1

CTBP1
CHD1

Ref ACCTGAGTCAG
Alt ACCTGAGTTAG

Enhancer-seq

Enhancer Prediction

±500kb

±5kb

±5Mb

DNase
H3K27ac
H3K4me1
H3K4me3
SNV

R
P11−164D

18.2 +

R
P4−719C

8.1 −

R
N

U
7−141P −

SYC
P2 −

PPP1R
3D

 −
FAM

217B +

M
IR

646 +

M
IR

4533 +

C
D

H
26 +

C
20orf197 +

PH
AC

TR
3 +

R
P5−1043L13.1 +

TAD

A

Figure 5 


