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Cell adhesion molecules (CAMs) are emerging as key regulators of synaptic plasticity; a process 

widely considered to form the basis of learning and memory in animals. By dynamically modifying 

the ability of neurons to send and receive signals to one another through synapses, neural networks 

can modify their responses to stimuli and encode information, i.e. learn new behaviours and form 

and store memories. Accordingly, defects in synaptic plasticity are associated with a variety of 

neurological disorders in which patients present with learning and memory impairments. NCAM2 is 

a cell adhesion molecule expressed widely in the brain, which localises preferentially to synapses 

where it plays identified roles in synapse maintenance and maturation. NCAM2 is associated with a 

range of neurological disorders, including autism and Down syndrome, yet conclusive evidence as to 

how deletions and duplications of NCAM2 might play a role in each of these disorders respectively 

has remained elusive. Strikingly, defects in synaptic plasticity have been implicated in the aetiology 

of each of these disorders, and may represent a crucial link between NCAM2 and neuropathology.  

The activity dependent trafficking of α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 

receptors (AMPA receptors) to the cell surface and synapses is essential for several forms of synaptic 

plasticity and is known to be regulated by protein-protein interactions with cell adhesion molecules. 

We demonstrate that NCAM2 interacts with the GluA1 subunit of AMPA receptors, and that NCAM2 

regulates the cell surface expression of AMPA receptors in a subunit specific manner. In 

heterologous cells, we demonstrate that NCAM2 expression promotes the cell surface targeting of 

GluA1 homomers. These effects are independent of GluA1 phosphorylation at S845, do not require 

the intracellular domain of NCAM2, and appear to be mediated at the level of endoplasmic 

reticulum exit. By contrast, NCAM2 expression induces a reduction in the cell surface targeting of 

GluA1/2 heteromers in heterologous cells. NCAM2 knockout mice display increased total and 

synaptic abundance of GluA1-containing AMPA receptors, indicating that NCAM2 regulates AMPA 

receptor trafficking in vivo.  Taken together, our results suggest that NCAM2 regulates the trafficking 

of AMPA receptors to the cell surface in a subunit and receptor subtype specific manner and indicate 

that NCAM2-mediated control over the distribution and composition of AMPA receptors in the brain 

plays a role in learning, memory and neurological disease. 

 

 


