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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining
knowledge from genomic studies, and by systems biologists building predictive models of hormal and disease
variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751),
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European
Molecular Biology Laboratory (EBI Industry program).
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NCAM1 interactions 7
Stable identifier: R-HSA-419037

Compartments: plasma membrane
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The neural cell adhesion molecule, NCAM1 is generally considered as a cell adhesion mediator, but it is also
considered to be a signal transducing receptor molecule. NCAM1 isinvolved in multiple cis- and trans-homophilic
interactions. It is also involved in several heterophilic interactions with a broad range of other molecules, thereby
modulating diverse biological phenomena including cellular adhesion, migration, proliferation, differentiation,
survival and synaptic plasticity.
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Interaction of NCAM1 with GFRalpha-1 7
Location: NCAM1 interactions

Stable identifier: R-HSA-375149

Type: binding

Compartments: plasma membrane

Inferred from: Interaction of NCAM1 with GFRalpha-1 (Rattus norvegicus)

GFRalpha
. NCAM1:
GFRalpha-1
NCAM1

plasma membrane

GFRalpha receptors GFRalphal and possibly also GFRalpha2 and GFRal pha4 subunit of the GDNF (glia cell line-
derived neurotrophic factor) receptor interact in cis with NCAM and functions as a coreceptor for GDNF in the
absence of RET. The NCAM 1-GFRalphal interaction down regulates NCAM 1-mediated cell adhesion and promotes
GDNF-NCAM1 binding.

Followed by: Interaction of NCAM1:GFRalpha-1 with GDNF
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Interaction of NCAM1:GFRalpha-1 with GDNF 7
Location: NCAM1 interactions

Stable identifier: R-HSA-375144

Type: binding

Compartments: plasma membrane, extracellular region

Inferred from: Interaction of NCAM1:GFRalpha-1 with GDNF (Rattus norvegicus)

GDNF family
ligands (GFLs)

NCAM1: NCAM1:GFRalpha-1:
| GFRalpha-1 I . > GDNF

plasma membrane

NCAM was identified as an alternative signaling receptor for GDNF family ligands (GFLs). The GFLs is a small
group of soluble neurotrophic growth factors involved in neuronal survival, neurite growth and differentiation. Four
members are known in the family including GDNF, Neurturin (NTN), Persephin (PSP), and Artemin (ART).
NCAM, in collaboration with GFR? receptors, function as a signaling receptor for these GFLs. Signaling
downstream of GDNF binding to the NCAM-GFRalphal complex activates Fyn-FAK-MAPK signaling pathway and
mediates |ong-range intercellular communication.

Preceded by: Interaction of NCAM1 with GFRalpha-1
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Interaction of NCAM1 with Neurocan 7
Location: NCAM1 interactions

Stable identifier: R-HSA-375148

Type: binding

Compartments: plasma membrane

Inferred from: Interaction of NCAM-1 with Neurocan (Rattus norvegicus)

NCAM1
. NCAM-1:
Neurocan

NCAN

plasma membrane
NCAM1 bind all major components of neurocan (N-terminal, central and C-terminal regions as well as CS chains), a

brain-specific chondroitin sulfate proteoglycan. This molecule interferes with homophilic NCAM1 interactions and
inhibits neuronal adhesion and neurite outgrowth.
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Interaction of NCAM1 with collagens 7
Location: NCAM]1 interactions

Stable identifier: R-HSA-375151

Type: binding

Compartments: plasma membrane, extracellular region

Collagens

NCAM-1:Collagen
NCAM1 . complex

plasma membrane

NCAM1 interacts with several extracellular matrix proteins. NCAM1 has been reported to bind collagens I-1V and
IX.
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Interaction of NCAM1 with Major prion protein (PrP) 7
Location: NCAM1 interactions

Stable identifier: R-HSA-375154

Type: binding

Compartments: plasma membrane

Inferred from: NCAM1 binds Major prion protein (PrP) (Mus musculus)

NCAM1

. > NCAM-1:Major prion
protein

PRNP

plasma membrane

Prion protein (PrP) is a GPI-anchored protein predominately localized in lipid rafts. NCAM1 is one of the membrane
localized proteins that binds PrP. PrP is though to bind NCAM1 at the IgV, F3I and/or F3II domainsin an interaction
not involving the various carbohydrate moieties of NCAM1. The functional relevance of thisinteraction is unknown,
but may be related to the effects of PrP on activation and proliferation of haemopoietic cells expressing NCAM 1.
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Interaction of NCAM1 with agrin 7

Location: NCAM1 interactions

Stable identifier: R-HSA-375155

Type: binding

Compartments: plasma membrane, extracellular region

Inferred from: Interaction of NCAM1 with agrin (Gallus gallus)

AGRN(30-
2045)

plasma membrane

Agrin, aHeparin Sulfate Proteoglycan (HSPG), plays a role in synaptogenesis and axonal growth. It interacts with
NCAM1 both via NCAM's heparin binding domain in the Igll domain and through polysialic acid on the IgV
domain.
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Interaction of NCAM1 with contactin-2 7
Location: NCAM1 interactions

Stable identifier: R-HSA-375157

Type: binding

Compartments: plasma membrane

Inferred from: Interaction of NCAM1 with contactin-2 (Gallus gallus)

CNTN2
. NCAM1-
Contactin-2
NCAM1

plasma membrane

NCAM1 binds with high affinity to the neuronal 1gSF receptor, contactin-2/TAG-1/axonin-1.
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NCAM1 binds to ATP 7
Location: NCAM1 interactions
Stable identifier: R-HSA-375160
Type: binding

Compartments: plasma membrane, extracellular region

ATP

plasma membrane

NCAM1 has been demonstrated to possess (Ca++ or Mg++) dependant ATP hydrolyzing activity. ATP can bind to
NCAM directly and that NCAM can act as an ecto-ATPase hydrolyzing around 1000 molecules of ATP/minute.
Binding of ATP to NCAM1 inhibits cellular aggregation and neurite outgrowth induced by NCAM 1-FGFR binding.
The NCAM binding site to ATP overlaps with the site of NCAM-FGFR interaction, and ATP is capable of
disrupting NCAM-FGFR binding.
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Polysialylation of NCAM1 7
Location: NCAM]1 interactions
Stable identifier: R-HSA-422454
Type: transition

Compartments: Golgi membrane

Golgi membrane

alpha 28
polysialyitransferases

6xN-inked glycan

core-NCAM1

Polysialylated

[ 1o

NCAM

Polysialic acid [2}

NCAM in the developing brain is highly polysialylated and is referred as the embryonic form of NCAM. Polysialic
acid is a developmentally regulated, anti-adhesive glycan with alinear homopolymer of apha2,8-linked sialic acid
units. They are mainly attached to the fifth and sixth N-glycosylation sites of the fifth Ig-like domain of NCAM.
Polysialylation of NCAM is catalyzed by two polysialyltransferases, ST8Siall (STX) and ST8SialV (PST), which
belong to the family of six genes encoding alpha2,8-sialyltransferases. These enzymes add polysialic acid to NCAM
N-glycans until it reaches a certain size (up to 200 sialic acid residues), where neither enzyme can interact with
polysialylated N-glycans, and the polymerization of siaic acid isterminated.

Due to the structure with its chemical nature, polysialic acid can attenuate the interaction of NCAM with NCAM and
other molecules in the same membrane (cis-interaction) or in another cell membrane (trans-interaction). During
axonal growth the presence of polysialic acid along axons seems to prevent inappropriate synapse formation.

Literature references

Marth, JD., Rockle, 1., Hildebrandt, H., Miihlenhoff, M., Schertzinger, F., Seidenfaden, R. et al. (2005). Genetic abla-
tion of polysialic acid causes severe neurodevelopmental defects rescued by deletion of the neural cell adhesion
molecule. J Biol Chem, 280, 42971-7. 7
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NCAM1 interacts with T- and L-type VDCC 7
Location: NCAM1 interactions

Stable identifier: R-HSA-525833

Type: binding

Compartments: plasma membrane

Inferred from: NCAMI interacts with T- and L-type VDCC (Mus musculus)

NCAM1:NCAM1
trans-homotetramer
. NCAM1:T-and L-
type VDCC
T-and L-
tyeVDCC

plasma membrane

NCAM1 associates with T- and L-type voltage-dependent Ca+2 channels (VDCC) in growthcones at the sites of
NCAM1 clustering. This interaction leads to the NCAM-dependent Ca+2 influx to the cell.

Editions

2009-05-26 Reviewed Maness, PF., Walmod, PS.
2009-05-30 Authored, Edited Garapati, P V.

https://reactome.org Page 13


https://reactome.org/content/detail/R-HSA-525833
https://reactome.org/content/detail/R-MMU-525831
https://reactome.org

Table of Contents

Introduction

. NCAM1 interactions

e
=
b
ey
e
=
b
ey
e

feg

Interaction of NCAM1 with GFRalpha-1

Interaction of NCAM1:GFRalpha-1 with GDNF
Interaction of NCAM1 with Neurocan

Interaction of NCAM1 with collagens

Interaction of NCAM1 with Major prion protein (PrP)
Interaction of NCAM1 with agrin

Interaction of NCAM1 with contactin-2

NCAM1 binds to ATP

Polysialylation of NCAM1

NCAM1 interacts with T- and L-type VDCC

Table of Contents

10

11

12

13



