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Measuring dynamics of synaptic glutamate receptors
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In this study, we aimed to develop a sensitive real-time imaging method which
takes advantage of recently introduced wash-free chemical ligands to probe the lateral diffusion and
exo-endocytosis of glutamate receptors during synaptic plasticity in single spines. AMPA receptor
subunits in which enzyme tags were introduced were expressed were transfected into primary hippocampal
neurons in culture, and an expression protocol was determined to express the exogenous surface receptors
to a degree comparable to endogenous synaptic glutamate receptors. Using screened small molecular weight
chemicals, we further developed a versatile surface receptor imaging protocol. Finally, we identified a
useful chemical ligand that enabled pulse-chase labeling and imaging of newly membrane-inserted
receptors. Preliminary experiments were carried out to test these imaging tools and to measure real-time
GIuAl dynamics in neurons undergoing plasticity.
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