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Abstract: 
Normal cognitive and autonomic functions require nicotinic cholinergic synaptic signaling. Malfunction of nicotinic synapses is implicated in a variety of neurological pathologies, including Alzheimer’s disease. Despite their physiological importance, little is known about the molecular mechanisms that direct neuronal nicotinic synapse assembly. We have recently identified the only protein known to function in localizing nAChRs to neuronal synapses. The key synapse organizer is adenomatous polyposis coli (APC), a protein best-known for its tumor-suppressor activity. APC’s neural functions were previously undefined. The importance of APC’s neural role is highlighted by reports that APC gene deletions occur in numerous forms of human mental retardation. We show that APC is selectively concentrated at neuronal nicotinic synapses in vivo. We identify beta-catenin and the microtubule-end binding protein, EB1, as key APC binding-partners in vertebrate peripheral motorneurons. Using retroviral-mediated in vivo overexpression of APC dominant negative blocking peptides, we show that APC’s interactions position and stabilize a high density of nAChRs at synapses. Our preliminary studies show that APC is also enriched at  the central sensory auditory synapse. We propose a general role for APC in orchestrating synapse assembly. Recently, we have identified several new synaptic components and we proposes specific roles for each molecular interaction in directing assembly, maintenance and plasticity at vertebrate neuronal excitatory synapses. As nicotinic synaptic function is compromised in Alzheimer's disease, our studies on the molecular interactions that regulate nAChR levels are likely to suggest new targets for therapeutic intervention in Alzheimer's disease.  

PAGE  
26

