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Figure S1. Related to Figure 1. Text mining for initially selected targets
Number of signicant abstracts retained from a literature search using the Génie text mining algorithm 
(Fontaine et al., 2011) for the top 50 of the initially selected targets. We searched for abstracts that 
contain both a selected target gene as well as the search term "neurodegeneration". Only a relatively 
small fraction of the selected target genes (~ 20) has been extensively described in the context of 
neurodegenerative diseases.
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Figure S2. Related to Figure 1. Identication of PPIs and integration of binary Y2H interaction data sets
(A) Simplied workow depicting the automated Y2H interaction mating technology. DB, DNA binding domain; AD, 
activation domain.
(B) Scheme depicting the integration of binary Y2H interaction data. The Y2H interactions identied in this study (NN1.0) 
were extended with previously published high-quality PPIs (Lit-BM-13 and HI-II-14) to generate NN1.0ext. The following 
PPI integration strategy was applied: Let P be the set of proteins (e.g., A, B) in NN1.0 and let I denote its set of interactions. 
Let P' be the set of proteins (e.g., C, D) in the Lit-BM-13 and the HI-II-14 collections that have at least two PPIs (e.g., C-A, 
C-B, D-A, D-B) to proteins in P. Let I' be the set of interactions from the Lit-BM-13 and the HI-II-14 collections that 
connect proteins in P' to proteins in P or P'. Finally, let I'' be the set of interactions from the Lit-BM-13 and the HI-II-14 
collections that connect proteins in P. Then, NN1.0ext is the union of I, I' and I''.
(C) A subnetwork obtained from the NN1.0ext data set depicting interactions between known NDCPs. The network 
suggests that NDs are related at the molecular level.
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Figure S3. Related to Figures 3 and 6. Investigating the disease relevance of NN1.0ext PPIs in transgenic 
y and worm models
(A) Overlap between TDP-43 interacting proteins that were tested with RNAi knockdown experiments in 
TDP-43-M337V expressing transgenic ies; Y2H, interacting proteins identied with Y2H assays; MS, 
interacting proteins identied by afnity purication followed by mass spectrometry. 
(B) Results from RNAi screens. The impact of partner proteins identied by Y2H assays and afnity 
purication followed by mass spectrometry (MS) on a TDP-43-M337V-induced rough-eye phenotype in 
Drosophila was systematically assessed.
(C) Cellular TDP-43-M337V-YFP localization phenotype resulting from RNAi knockdown of target genes in a 
transgenic C. elegans model. Observed phenotypes are exemplarily shown. Through the RNAi knockdown of 
target genes, the translocation of TDP-43-M337V-YFP from the nucleus into the cytoplasm was increased 
compared to controls, which show exclusively nuclear staining.
(D-E) Quantication of M02B7.5 (IQSEC1) transcript amounts using real-time PCR. RNA was prepared from 
control and RNAi-treated worms. For PCR two different primer pairs for detecting M02B7.5 transcripts were 
used. Values were normalised to the cdc42 housekeeping gene. Statistical analysis was performed using the 
unpaired two-tailed t-test (***p < 0.001).



A

C D

0

2

4

6

8

A
D

S
N

P
D

S
N

A
L

S
S

N

F
ra

c
ti
o
n

 o
f 
p
ri
o
rs

 [
%

]

Start

Priors: 
x genes, e.g. APBB2, 
APP, PSEN1, PSEN2 

for AD

Choose 1000 sets of x 
random genes

Run network propagation inde-
pendently for the 1001 gene sets

1001 vectors (prior set 
and 1000 random sets) 
with propagation score 

per gene

Collect all genes whose real scores are in the top 
1% of the propagation scores of the random runs

Set of signicant genes

Find a top scoring cluster over the signicant 
genes so that size is 4-20 PPIs and that each gene is 
connected to at least half of the other cluster genes

Connect clusters

End

Up to 5 clusters, e.g. 
complex 2 for AD: 

ND module, e.g. for AD
(5 complexes):

Assign likelihood scores to all network PPIs, in
inverse proportion to their probability in a 

degree-preserving network

Remove the cluster genes and 
reiterate

ND subnetwork,
e.g. for ALS:

0

10

20

30

F
ra

c
ti
o
n

 o
f 
o
th

e
r 

O
D

A
P

s
 [

%
]

A
D

S
N

P
D

S
N

A
L

S
S

N

B

ALSSN

Prior
ODAP

ZNF302

WASH2P

ENTPD2

ZNF670

CRYM
KRTAP9-2

SMUG1
ZNF281

FKSG83
SLC2A13

MGAT4B

SNX6

OPTN

ACSS3

C15orf32

ZYG11B
ODF3L2

C16orf89

RNF220

ZNF597

ASB4

ACP1

PLTP
TBC1D15

ZNF419 PAPSS2

PHF17

CRTAP

NIP7
LEPREL2

HTR1E

IL4I1
THOP1

CNIH3SLMAP

OFCC1

HLA-DPB1

CEP250

C17orf67

PALM2-AKAP2

SPHK2

TTLL7

MYEOV

IRF8

SLC39A1CCDC66

LOC389791
C9orf142LTB4R

PSMC2PPP1R11

C5orf36

ZKSCAN1

BTNL2

BEGAIN

HAND2

DKK4

THAP6

IRGM

CPVL

GABRG1

NUDCD2

ST8SIA1DUS3LWDFY4

PEX16 BTN3A2

RNF111

HDAC10

SEC23A

UBAC2

DST

ASMTL
VAPB

UBAC1
KIAA1009

HOXC4

RNF168

ZXDC

USP20

ALS2

RELT

C8orf48

RPP25

FBXL5

SMARCD1

RNF112
RNF183

UIMC1

LDHAL6B

PBX4

CRYBA2

ANKRD13D

BAT3

MKL1

ARL16

TCTN3

PCMTD2

AP3B1

PDZK1IP1

ESRP1

ZMAT2

C4orf49

KIAA1279

RPGR

SETX

TMEM82

ALB

UFD1L

NELL2

HNRNPH3

NPLOC4

APBB1
HNRNPA1

SNRNP35

ATP2A3

STT3A

NFKBIA

FAM104A

SIGMAR1

RPL19

SP6

RPL18

PES1

ATP6V0D1

TNPO1

SERPINH1

TMEM30A

UBOX5

PRKACA

ELAVL1

CRH

SREK1

TGFBR2

MTF2

CLPP

MAGEB2

MOCS3

IGF2BP2

ABTB1

IGF2BP3

BCAR3

PTBP2UBQLNL

ASPA

GRIN1

EEF1A2

PLEC

KDR

ANKRD45INA
NMRAL1

P2RY4
VSX1ANXA5

SHFM1
SEC14L2

AIM2

VASP

FGFR1OP

RHOQ

WASF1

PFN2

PFN1MLLT4RMND5B

FUS
TOB1

RBM46

RAD23A

PDZRN4
USP13

TARDBP

KLHL22

ADAR

IPO13EIF1B

KLHL26

DEAF1

UBQLN2

CDC16

ISG15

SH2D2A

MATR3

USP31

RNF166

UBA7 FBXO4

CCIN

CELF1
TBX22

TRIM45 KLHL17

DRG1
DDI2

WDR12

HNRPDL

TNFRSF14

XRN2

GTPBP3

PHF16

ZFAND2B

HNRNPRPLAA
UBXN2A

UBXN8

SIK2FAF1

EPSTI1

HNRNPH1
VCP

NSFL1C

CALHM1

TRIM8

FARSB

TOMM34

SLC43A3

FCHSD2

UBXN6

LZIC

ASPSCR1

SSR2

DAB2

TPM2
RNF19A

FGA

TTBK2
CCDC50

TMX1

KIF11

KARS
DNAJB4

FEZ2
UBA52

OGDH
EIF1AY

SAMD3

DLX3
TBL1XR1 DCTN3

GALNT10

PSMC3
MANF

GIMAP6

WDR54

SPCS3

ANXA8L2

OTUD7B

NAA38CBLB

SPATA22
RMND5A

KLHL20
MPND

KBTBD4

ZSCAN1

CSNK1D

PSMC1

SF3B3

RAD18

RNF14

TRIM65

OTUB1
LNX2

AP2B1 SOD1

IFI35

RNF11

C6orf141

RYBP HES4
TMUB2

ENKUR

SNCA

NVL

ATXN1

IQSEC1

ITGB1BP1

PCDHGC3

DCTN1

USP2

CAMKK1
WDR61

Figure S4. Related to Figures 4 and 5. Computational prediction of ND-relevant protein 
subnetworks and modules
(A) Workow depicting the procedure for the computational prediction of ND-specic protein 
modules and subnetworks from NN1.0ext with network propagation starting from disease-
causing proteins (NDCPs, priors); The procedure revealed highly connected protein clusters for 
the diseases AD, PD and ALS.
(B) The subnetwork ALS  contains 538 PPIs connecting 283 proteins. It includes 13 known SN

ALS-associated NDCPs that were used as 'priors' for network prediction (in red) as well as 59 
further known disease-associated proteins (ODAPs) referenced in OMIM (in green).
(C) Representation of priors (known NDCPs) in computationally predicted ND subnetworks.
(D) Representation of other known disease-associated proteins (ODAPs, based on available 
OMIM data) in computationally predicted ND subnetworks. Priors (known NDCPs) utilized for 
subnetwork prediction were not counted.
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Figure S5. Related to Figure 5. Detection of aggregated proteins in AD patient brains
(A) Western blot analysis. 10 µg of human brain homogenates derived from control 
individuals were analysed by a denaturing NuPAGE gel and Western blotting using protein 
specic antibodies. Arrows indicate the detected proteins with their predicted sizes. 
(B-E) Analysis of brain extracts by native PAGE. 10 µg of human brain homogenates derived 
from 7 AD patients (#1-8, black lettering) and 7 control individuals (#11-17, red lettering) 
were analysed by native PAGE and Western blotting using antibodies against (B) MKL1, (C) 
ataxin-1, (D) ubiquilin-1 and (E) lamin A. Intensities of high-molecular-weight protein 
aggregates in gel pockets (arrow) were quantied using the ImageJ software and are shown 
in arbitrary units (AU) (***p < 0.001, **p < 0.01, *p < 0.05, unpaired two-tailed t-test).
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Figure S6. Related to Figures 1, 4 and 6. Systematic  
analysis of PPIs from the predicted ALS module and of 
the effect of ARF-GEP100 on CFP-HTTex1Q49 
aggregation.
(A) Interacting proteins of ARF-GEP100 from the ALS 
module were co-expressed as N- and C-terminally tagged NL 
and PA-mCit fusion proteins in eight different orientations in 
HEK293 cells. For all orientations cBRET and cLuC ratios 
were calculated; values (colored in cyan), which are equal or 
above the thresholds of 0.01 and 0.03, respectively, indicate 
positive PPIs.
(B-D) Analysis of V5-tagged ARF-GEP100 on CFP-
HTTex1Q49 aggregation in HeLa cells by SDS-PAGE and 
immunoblotting.
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