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Grégoire Montavon∗, Klaus-Robert Müller∗, and Frederick Klauschen∗

†These authors contributed equally to this work.
∗Corresponding authors. E-mail: G. M. gregoire.montavon@tu-berlin.de, K-R.M. klaus-robert.mueller@tu-berlin.de and

F. K. f.klauschen@lmu.de.

1



CO
AD

LU
SC

R
EA

D

median:  0.582 IQR:  0.729
p:  1.6e-115

H
N

SC

LU
AD

median:  0.564 IQR:  0.7
p:  1.8e-118

SK
C

M
ST

AD

median:  0.578 IQR:  0.646
p:   3.2e-75

LU
SC

O
V

median:  0.558 IQR:  0.7
p:  3.2e-155

G
BM H
N

SC

LU
AD

median:  0.572 IQR:  0.739
p:  5.5e-192

KI
RC

LU
AD

O
V PA

AD

median:  0.587 IQR:  0.703
p:  3.3e-119

G
BM

LG
G

LU
SC

median:  0.588 IQR:  0.681
p:   5.3e-52

BL
CA

median:  0.557 IQR:  0.787
p:  1.9e-168

G
BM H
N

SC

PR
AD

median:  0.558 IQR:  0.621
p:   8.3e-44

BR
CA

G
BM

KI
RC

SK
C

M

U
C

EC

median:  0.568 IQR:  0.598
p:   3.1e-56

BL
CA

H
N

SC
KI

RC

median:  0.615 IQR:  0.707
p:  4.2e-104

O
V PA

AD

median:  0.607 IQR:  0.736
p:  1.1e-127

G
BM KI
RC

PR
AD

median:  0.607 IQR:  0.609
p:   8.9e-62

AC
C

BR
CA

PA
AD

ST
AD

TH
CA

median:  0.57 IQR:  0.61
p:   8.1e-46

U
C

EC

median:  0.577 IQR:  0.724
p:  2.0e-182

AC
C

CO
AD

KI
R

P
LG

G

R
EA

D
SK

C
M

ST
AD

U
C

EC

median:  0.565 IQR:  0.638
p:   2.1e-87

AC
C

O
V SK

C
M

median:  0.586 IQR:  0.644
p:   2.3e-55

H
N

SC
KI

RC

median:  0.561 IQR:  0.627
p:  2.2e-102

U
C

EC

median:  0.598 IQR:  0.656
p:   8.1e-87

SK
C

M

median:  0.6 IQR:  0.642
p:   1.6e-61

PR
AD

median:  0.575 IQR:  0.641
p:   1.9e-43

AC
C

KI
RC

TH
CA

U
C

EC

median:  0.628 IQR:  0.631
p:   2.3e-33

U
C

EC

median:  0.621 IQR:  0.702
p:   1.5e-86

O
V

median:  0.604 IQR:  0.607
p:   5.2e-51

G
BM KI
RC

SK
C

M

U
C

EC

median:  0.646 IQR:  0.694
p:  2.4e-102

AC
C

BL
CA

O
V PR

AD

median:  0.622 IQR:  0.743
p:   2.3e-59

KI
R

P

U
C

EC

median:  0.637 IQR:  0.827
p:  2.4e-128

AC
C

U
C

EC

median:  0.563 IQR:  0.587
p:   2.5e-46

KI
R

P

PA
AD

median:  0.601 IQR:  0.686
p:  1.6e-139

AC
C

BL
CA

KI
R

P

O
V TH

CA
U

C
EC

median:  0.598 IQR:  0.593
p:   1.3e-38

AC
C

H
N

SC
KI

RC

LU
AD

median:  0.609 IQR:  0.597
p:   1.2e-54

BL
CA

U
C

EC

median:  0.619 IQR:  0.658
p:   7.6e-80

CO
AD

G
BM

O
V PA

AD
PR

AD
R

EA
D

ST
AD

TH
CA

median:  0.585 IQR:  0.645
p:   7.6e-53

AC
C

CO
AD

LG
G

R
EA

D
ST

AD

median:  0.573 IQR:  0.725
p:   4.7e-95

AC
C

H
N

SC
KI

R
P

LU
AD

PA
AD

SK
C

M

median:  0.634 IQR:  0.675
p:   1.2e-73

BL
CA

SK
C

M
median:  0.605 IQR:  0.673

p:   5.6e-91

MTOR_pS2448

S6_pS235S236

MTOR_pS2448

S6_pS240S244

NFKBP65_pS536

SRC_pY416

NFKBP65_pS536

STAT5ALPHA

P38_pT180Y182

PKCPANBETAII_pS660

STAT5ALPHA

TUBERIN

HER2_pY1248

SRC_pY416

JNK_pT183PY185

P38_pT180Y182

LCK

STAT5ALPHA

MAPK_pT202Y204

YB1_pS102

MTOR

P90RSK

MTOR

TUBERIN

FOXM1

MSH2

GSK3_pS9

PRAS40_pT246

GSK3_pS9

SRC_pY527

GSK3ALPHABETA_pS21S9

NFKBP65_pS536

GSK3ALPHABETA_pS21S9

PRAS40_pT246

GSK3ALPHABETA_pS21S9

SRC_pY527

CHK2_pT68

CRAF_pS338

CJUN_pS73

S6_pS235S236

CYCLINB1

PCNA

DVL3

EIF4G

EIF4E

MEK1

EIF4G

NFKBP65_pS536

BAD_pS112

YB1_pS102

BAK

SMAD3

BCLXL

SMAC

BIM

P27

BRAF

EIF4G

CHK1

STATHMIN

1433BETA

NRAS

4EBP1_pT37T46

RB_pS807S811

AKT_pS473

MAPK_pT202Y204

AKT_pS473

PRAS40_pT246

AKT_pT308

PRAS40_pT246

BAD_pS112

PKCPANBETAII_pS660

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

0

2

4

6

Cancer

m
ed

ia
n 

LR
P

Cancer
ACC
BLCA
BRCA
COAD
GBM
HNSC
KIRC
KIRP
LGG
LUAD
LUSC
OV
PAAD
PRAD
READ
SKCM
STAD
THCA
UCEC

Supplementary Figure 1: Strongest inferred interactions for the TCPA data set: 37-72. Supplementary data for
Figure 1 of the main manuscript.
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Supplementary Figure 2: Strongest inferred interactions for the TCPA data set: 73-108. Supplementary data for
Figure 1 of the main manuscript.
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Supplementary Figure 3: Protein interaction networks for individual patients. Supplementary data for Figure
2A of the main manuscript.
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Supplementary Figure 4: Averaged interaction networks for clusters of Figure S3. Supplementary data for Figure
2B of the main manuscript.
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Supplementary Figure 5: Analysis of the 15 different interactions (x-axis) existing between the proteins c-MET,
Snail, Caspase-8, ERCC-1, PARPcleaved and RB for the data subset used in Figure 2. The vertical axis displays
the logarithm of the LRPau score. LRPau scores that belong to one patient are connected by a colored line.
Each subplot relates to one cancer type. The distribution of LRPau scores is displayed on the right side of each
subplot. While in some cancers, LRPau scores are overall low between these proteins, for the cancers UCEC,
PAAD, LUAD, LUSC, COAD, STAD and READ interactions between these proteins show a bimodal pattern.
In many cases, all LRPau scores are either high or low, which could suggest that these proteins are regulated by
a common mechanism.
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Supplementary Figure 6: Crossvalidation for model selection. We tested different choices for ‘hidden layers’
(rows: 1-5), ‘number of neurons per layer’ (columns: [5,10] x number of proteins), ‘learning rate ([0.003, 0.01,
0.03, 0.1])’ and ‘number of epochs’ (up to 4000). Every combination of hyperparameters was tested 10 times.
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