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            Abstract
AMPA (Î±-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid) receptors mediate fast excitatory synaptic transmission in the brain. These ion channels rapidly deactivate and desensitize, which determine the time course of synaptic transmission. Here, we find that the AMPA receptor interacting protein, stargazin, not only mediates AMPA receptor trafficking but also shapes synaptic responses by slowing channel deactivation and desensitization. The cytoplasmic tail of stargazin determines receptor trafficking, whereas the ectodomain controls channel properties. Stargazin alters AMPA receptor kinetics by increasing the rate of channel opening. Disrupting the interaction of stargazin ectodomain with hippocampal AMPA receptors alters the amplitude and shape of synaptic responses, establishing a crucial function for stargazin in controlling the efficacy of synaptic transmission in the brain.
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                    Figure 1: Stargazin enhances glutamate-evoked currents in Xenopus laevis oocytes injected with GluR1.[image: ]


Figure 2: Stargazin mediates AMPAR trafficking and also modulates AMPAR agonist efficacy.[image: ]


Figure 3: Stargazin regulates AMPAR trafficking and agonist efficacy by distinct mechanisms.[image: ]


Figure 4: Stargazin slows AMPAR desensitization and deactivation.[image: ]


Figure 5: Stargazin increases AMPAR open channel probability.[image: ]


Figure 6: The ectodomain of stargazin influences the amplitude and decay of EPSCs in hippocampal neurons.[image: ]
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        Editorial Summary
Stargazin: hidden talent
Most excitatory synapses in the brain use AMPA receptors, ion channels gated by the neurotransmitter glutamate. Stargazin, a brain-specific transmembrane protein mutated in stargazer epileptic mice, influences AMPA receptors via an effect on trafficking. Now it is shown also to slow channel deactivation and desensitization. Stargazin's cytoplasmic tail controls receptor trafficking, and the ectodomain, the part of the molecule projecting into the extracellular space, controls channel gating. Disrupting the ectodomain's interaction with hippocampal AMPA receptors alters the time course of synaptic responses, establishing a role for stargazin in controlling the brain's synaptic transmissions. These interactions are relevant to disorders such as schizophrenia.
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