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CACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACT
GTGTACTTCGTCGTGCTGAAGAAGTTCAGGCGGTACGGGCTTCCGATGCAGGTCCTCGCGTGGTAGAAGAAGTTCCTGCTGCCGTTGA

Figure S1. DNA sequence of the hNgb-EGFP fusion protein. Sequence of the coding region of human
Ngb (NM_021257.3) ligated in the pEGFP-N1 vector (Clontech), as verified by means of Sanger
sequencing.



Table S1. Primers used for gPCR analysis.

Housekeeping genes

ACTB F-GCCGCCAGCTCACCAT R-TCGATGGGGTACTTCAGGGT
B2M F-AGCAGCATCATGGAGGTTTG R-AGCCCTCCTAGAGCTACCTG
Transcripts of interest
CHAC1 F-GAACCCTGGTTACCTGGGC R-CGCAGCAAGTATTCAAGGTTGT
Ferritin F-ATTTCGACCGCGATGATGTGG R-GAACCCAGGGCATGAAGATCC
hNgb F-GAAGCACCGGGCAGTG R-AGACACTTCTCCAGCATGTAGAG
HO1 F-CCAGCGGGCCAGCAACAAAGTGC R-AAGCCTTCAGTGCCCACGGTAAGG
NRF2 F-TCCAGTCAGAAACCAGTGGAT R-GAATGTCTGCGCCAAAAGCTG
NUBP2 F-CAGAGCATCTCGCTCATGTCT R-TATCAGCGCGTTTTTCTTGGG
SLC7A11 F-AGCAGCAGCAGCAGTGGT R-CTGTGTATGCATCGTGCTCTC
TFR1 F-TCGTGAGGCTGGATCTCAAAA R-CCTTACTATACGCCACATAACCC




Table S2. Physiological functions of the 24 proteins that bind to hNgb in a non-stress condition; unlabeled Co-IP
MS/MS experiment.

14-3-3 protein zeta/delta

§ Adapter protein implicated in intracellular signaling, apoptosis, cell division and differentiation. As such the protein has
@ been found implicated in neuronal disorders as Creutzfeldt-Jakob disease, Alzheimer’s disease (AD), neuronal migration
™ defects and polyglutamine diseases [1].

— 40S ribosomal protein S4, X isoform

E Cytoplasmic protein enhancing cell proliferation and translation [2]. The protein is upregulated in plaque tissue of
& multiple sclerosis [3].

40S ribosomal protein SA
Levels of this protein are positively associated with cell survival; i.e. both the generation of neoplasms as the protection
of neurons against apoptosis-inducing stimuli [4].

60S ribosomal protein L7
Structural constituent of ribosomes, involved in translation.

60S ribosomal protein L15
A large deletion in the RPL15 gene is causative for the development of Diamond-Blackfan anemia 12 [5]. The protein
interacts with interferon-inducible protein p56 [6].

60S ribosomal protein L36a
Structural constituent of ribosomes, involved in translation.

78 kDa glucose-regulated protein
Cellular defense apparatus against protein misfolding with an altered expression in AD [7] and Amyotrophic Lateral
Sclerosis (ALS) [8]. The protein has neurogenic functions as well [9].

P11021 P83881 P61313 P18124 P08865

Actin
N
§ Actin is a highly conserved protein involved in synaptic dynamics [10] and axon degeneration through caspase-mediated
& cleavage. The latter may occur during development, the physiological turnover of neurons and neuronal injury [11].
= ATP-dependent RNA helicase A
& Nucleic acid helicase which, in addition, is involved in different forms of cell death: developmental apoptosis of neural
& progenitors [12] and pyroptosis as a host defense against viral infections [13].
= Barrier-to-autointegration factor
12 The protein is involved in chromatin decondensation and nuclear growth [14]. A homozygous mutation in BANF1 causes
5 Nestor-Guillermo progeria syndrome [15].

Creatine kinase B-type
0~
5 Energy transfer protein which is upregulated during cerebellar postnatal development [16] and downregulated in AD
& and schizophrenia [17]. It activates neuron-specific K*-Cl- co-transporter KCC2 [17].
<« Glucose-6-phosphate isomerase
E Glucose metabolism enzyme with a role in proteostasis [18] and motor neuron sprouting [19]. It has more general
& neurotrophic properties as well [20].

Heat shock protein beta-1
§ Molecular chaperone with a role in the anterograde axonal transport of proteins [21] and mitochondria [22], VEGEF-
S mediated angiogenesis [23], oxidative stress regulation, regulation of apoptosis, and the mediation of translational
~ repression [24].
< Immunoglobulin kappa constant
§ Constant part of antibodies which gets significantly oxidized in AD affected serum [25] and is upregulated in
£ inflammatory neuropathies [26].
5 L-lactate dehydrogenase B chain
& Part of the fermentation pathway that is involved in the brain energy metabolism [27].
~
o Nuclease-sensitive element-binding protein 1
§ YB-1 is a protein with pleiotropic functions e.g. transcriptional regulation, DNA repair, cell proliferation, and stress
& responses to extracellular signals [28]. Moreover, it influences the pluripotency state of embryonic stem cells [29].
« TPhosphoglycerate kinase 1
@ Glycolytic enzyme of which the overexpression alleviates spinal muscular atrophy phenotypes [30]. It participates in
& angiogenesis by reducing plasmin [31] and is involved in cellular differentiation [32].
= Poly(rC)-binding protein 3
E Alpha-CP3 has a role in post-transcriptional activities and functions as an iron chaperone [33]. Alpha-CP3 binds directly
A

with ferritin and, hence, contributes to the iron deficiency response [33]. Splicing regulation of i.a. Tau, links Alpha-CP3



Receptor of activated protein C kinase 1

Scaffold protein implicated in axon guidance and outgrowth [35], the protection against oxidative stress-induced
apoptosis [36], GO/G1 cell division transitions [37] and the inhibition of phagocytosis [38]. RACK1 may contribute in the
development of cytoplasmic inclusions in aggregation pathologies [39].

P63244

Transcription intermediary factor 1-beta

Scaffold protein which binds the transcription factor REST/NRSF, promoting neuronal differentiation [42]. TIF1-beta
further regulates gene transcription through chromatin remodeling [43].

Q13263

Vimentin

Class-III intermediate filament which promotes axonal growth and branching [48], and negatively regulates peripheral
nerve myelination [49]. The protein is re-upregulated in regions with plaque pathology, repairing atrophic dendrites and
their lost synaptic connections [48].

P08670




Table S3. Proteins identified to bind hNgb in only one of the two unstressed hNgb-EGFP samples, but which
could be specific as they were not retrieved in the EGFP control samples; unlabeled Co-IP MS/MS experiment.

38 proteins identified solely in hNgb-EGFP S1

59 proteins identified solely in hNgb-EGFP S2

TUBAI1C Tubulin alpha-1C chain
IGLC2 Immunoglobulin lambda constant 2
HISTIHIE  Histone H1.4
FUS RNA-binding protein FUS

Complement component 1 Q subcomponent-
C1QBP . . . q

binding protein, mitochondrial
HNRNPL  Heterogeneous nuclear ribonucleoprotein L
ALYREF THO complex subunit 4
XRCC5 X-ray repair cross-complementing protein 5
EIF4A2 Eukaryotic initiation factor 4A-II
HNRNPD  Heterogeneous nuclear ribonucleoprotein DO
NOLC1 Nucleolar and coiled-body phosphoprotein 1
GDI1 Rab GDP dissociation inhibitor alpha
TMPO Lamina-associated polypeptide 2, alpha
RPLP2 60S acidic ribosomal protein P2
KIF5B Kinesin-1 heavy chain
HNRNPR  Heterogeneous nuclear ribonucleoprotein R
AHSG Alpha-2-HS-glycoprotein
MIF Macrophage migration inhibitory factor
HMGA1 High mobility group protein HMG-I/HMG-Y
PDIA3 Protein disulfide-isomerase A3
MATR3 Matrin-3
RPA1 Replication protein A 70 kDa DNA-binding subunit
RPS7 40S ribosomal protein S7
MKI67 Proliferation marker protein Ki-67
HNRNPAO Heterogeneous nuclear ribonucleoprotein A0
HSPA9 Stress-70 protein, mitochondrial
RPLP1 60S acidic ribosomal protein P1
CBX3 Chromobox protein homolog 3
ANXA2P2  Putative annexin A2-like protein
KPNB1 Importin subunit beta-1
RPL32 60S ribosomal protein L32
RPS19 40S ribosomal protein S19
U2AFIL5 Splicing factor U2AF 35 kDa subunit-like protein
CRMP1 Dihydropyrimidinase-related protein 1
SRSF3 Serine/arginine-rich splicing factor 3
TPR Nucleoprotein TPR
UVSSA UV-stimulated scaffold protein A

RALGAPA1 Ral GTPase-activating protein subunit alpha-1

HIST2H2AB
TUBB4A
HISTIH2AA
CFL1

DUT

RPL38
GSTP1
PCBP1
RPL10
HMGB1
TUBA4B
HNRNPA3
SSBP1
SNU13
YWHAB
TEX264
RPS3A
IGLV3-19
DPYSL2
RPL34
WBP11
YWHAE
YWHAG
uUsr44
RPS13
KSR2
ENO2
MYL6B
EIF4A1
FSCN1
RPL13A
PRDX2
KIAA1614
NAP1L1
RPA2
CCT4
PARK?7
PDIA6
ACTBL2

GNB3

RUVBL1
RPLPO
PLXNA4
RPL5
ATP5B

KHDRBS1

ATP5A1
ALDOA
CCT6A
PDIA4
CCT8
CCT3
UBA1

KBTBD3

SMC3

Histone H2A type 2-B

Tubulin beta-4A chain

Histone H2A type 1-A

Cofilin-1

Deoxyuridine 5'-triphosphate nucleotide-
hydrolase, mitochondrial

60S ribosomal protein L38

Glutathione S-transferase P
Poly(rC)-binding protein 1

60S ribosomal protein L10

High mobility group protein Bl

Putative tubulin-like protein alpha-4B
Heterogeneous nuclear ribonucleoprotein A3
Single-stranded DN A-binding protein
NHP2-like protein 1

14-3-3 protein beta/alpha
Testis-expressed protein 264

40S ribosomal protein S3a
Immunoglobulin lambda variable 3-19
Dihydropyrimidinase-related protein 2
60S ribosomal protein L34

WW domain-binding protein 11

14-3-3 protein epsilon

14-3-3 protein gamma

Ubiquitin carboxyl-terminal hydrolase 44
40S ribosomal protein 513

Kinase suppressor of Ras 2
Gamma-enolase

Myosin light chain 6B

Eukaryotic initiation factor 4A-I

Fascin

60S ribosomal protein L13a
Peroxiredoxin-2

Uncharacterized protein KIAA1614
Nucleosome assembly protein 1-like 1
Replication protein A 32 kDa subunit
T-complex protein 1 subunit delta
Protein/nucleic acid deglycase DJ-1
Protein disulfide-isomerase A6
Beta-actin-like protein 2

Guanine nucleotide-binding protein
G(I)/G(S)/G(T) subunit beta-3

RuvB-like 1

60S acidic ribosomal protein PO
Plexin-A4

60S ribosomal protein L5

ATP synthase subunit beta, mitochondrial
KH domain-containing, RNA-binding, signal
transduction-associated protein 1

ATP synthase subunit alpha, mitochondrial
Fructose-bisphosphate aldolase A
T-complex protein 1 subunit zeta

Protein disulfide-isomerase A4
T-complex protein 1 subunit theta
T-complex protein 1 subunit gamma
Ubiquitin-like modifier-activating enzyme 1
Kelch repeat and BTB domain-containing
protein 3

Structural maintenance of chromosomes
protein 3



NACA Nascent polypeptide-associated complex

subunit aliha, muscle—sieciﬁc form

FASN Fatty acid synthase




Table S4. Physiological functions of the 10 proteins that were identified in the SILAC experiment as hNgb-
binders.
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40S ribosomal protein S7
Ribosomal protein linked to the cellular apoptosis process through abrogation of oncogene MDM2-mediated p53
ubiquitination [55]. Mutation variants are linked to Diamond-Blackfan anemia [5].

ATP-dependent RNA helicase A

Protein detected in both the non-SILAC and SILAC experiment. Nucleic acid helicase which, in addition, is involved in
different forms of cell death: developmental apoptosis of neural progenitors [12] and pyroptosis as a host defense
against viral infections [13].

BRISC complex subunit Abraxas 2
Brec36-containing isopeptidase complex unit which is involved in deubiquitinating proteins. Through this function it
regulates p53 activity [56] and interferon-dependent responses [57].

Constitutive coactivator of PPAR-gamma-like protein 1

Scaffold protein involved in phosphorylation cascades of the FAK and PI3K/AKT/mTOR pathways [58], with
downstream the Akt-mediated antiapoptotic cascade [59]. It promotes secretion of neurotrophic IGF2 [59] and interacts
with kinesins responsible for transporting molecular cargo [58].

Enhancer of rudimentary homolog
Protein that is linked to mRNA splicing, the replication stress response, the cell cycle, and optimal cell growth under
stress conditions [60].

Heterogeneous nuclear ribonucleoprotein A3

Protein is actively ‘recruited’ in protein aggregates in C9orf72-linked frontotemporal lobar degeneration and motor
neuron disease [61]. Reduced levels of hnRNPA3 induce cellular senescence, e.g. reduction in cell growth, the upsurge in
dsDNA breaks, and the increase of p53 and p21/WAF1 proteins [62].

Heterogeneous nuclear ribonucleoprotein M
Pre-mRNA binding protein linked to spinal muscular atrophy [63]. It also functions as a cell surface adhesion receptor,
making it function in an ephrin receptor-like way to regulate axonal targeting [64].

Vesicle-associated membrane protein-associated protein A

Integral membrane protein known to function in the regulation of sterol, lipid biosynthesis and vesicle trafficking. It
binds the electromotility protein prestin [65] and protrudin [66], making VAPA involved in the neurite outgrowth
process. Plays a role in the pathophysiology of amyotrophic lateral sclerosis [67].

Vimentin

Protein detected in both the non-SILAC and SILAC experiment. Class-III intermediate filament which promotes axonal
growth and branching [48], and negatively regulates peripheral nerve myelination [49]. The protein is re-upregulated in
regions with plaque pathology, repairing atrophic dendrites and their lost synaptic connections [48].

X-ray repair cross-complementing protein 5
Helicase of which the levels are positively correlated with longevity [54]. It forms a heterodimer with X-ray repair cross-
complementing protein 6 [54]. As such XRCCS5 is involved in embryonic neurogenesis [50].




Table S5. Proteins identified to bind hNgb in only the forward or reverse SILAC experiment, but which could be
specific as they were not retrieved in the EGFP control samples.

Retrotransposon-like protein 1 2,28E+05 NA

RUN & FYVE domain-containing protein 1

3,96E+07  1,87E+07

Profilin-2 2,51E+06 NA

U1 small nuclear ribonucleoprotein C NA NA n.a n.a n.a
Dihydrolipoyllysine-residue succinyltransferase
component of 2-oxoglutarate dehydrogenase 1,67E+06 NA n.a. n.a. na. na.

complex

60S ribosomal protein L30 n.a
Pre-mRNA-splicing regulator WTAP 3,15E+06  1,12E+06 a. .a. n.a.
Nuclease-sensitive element-binding protein 1 1,09E+06  4,89E+05 n.a
Small nuclear ribonucleoprotein Sm D3 1,99E+07  5,54E+06 -a. -a. n.a.
Small nuclear ribonucleoprotein Sm D2 5,46E+06 NA n.a
Transcription intermediary factor 1-beta 2,37E+07  7,03E+06 .a. .a. n.a.
Serine/arginine-rich splicing factor 8 NA NA n.a n.a n.a
Immunoglobulin kappa variable 1-5 NA NA n.a n.a
Polypyrimidine tract-binding protein 1 NA NA n.a n.a
Immunoglobulin heavy constant gamma 4 NA NA n.a n.a

Heterogeneous nuclear ribonucleoprotein L 7,89E+06  1,36E+06

Serotransferrin 2,21E+06 NA

T-complex protein 1 subunit epsilon NA

Histone H2A type 2-B .a. .a. .a. 3,57E+08 1,10E+09

Heat shock protein beta-1 NA 1,18E+06

Small nuclear ribonucleoprotein Sm D1 n.a. n.a. n.a. NA NA n.a.

Myosin-10 n.a. n.a. n.a. NA NA n.a.

Protein disulfide-isomerase A3 n.a. n.a. n.a. NA NA n.a.



Glucose-6-phosphate isomerase n.a. n.a. n.a. NA 3,80E+05 n.a.

NA NA

60S ribosomal protein L26

ADP/ATP translocase 4 NA NA

60S acidic ribosomal protein P2 NA NA

Nucleolar and coiled-body phosphoprotein 1 .a. .a. .a.  544E+05  2,92E+05

Endoplasmin .a. .a. .a. NA 6,31E+05

NHP2-like protein 1 NA NA

Fatty acid synthase .a. .a. .a. NA

NA

NA: no abundance value available, i.e. when there is a good MS2 available but the MS1 level peak is not sufficiently reliable
for integration (e.g. due to co-elution of another peptide, resulting in "shoulder formation"). n.a.=not applicable
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