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    Abstract
AMPA receptors are the major excitatory neurotransmitter receptors in the central nervous system and are involved in numerous neurological disorders. An agonist-binding site is present in each of four subunits that form a functional channel. Binding consists of three steps: docking of agonist to the bilobed ligand binding domain (LBD), closure of the LBD, and increased stability of the closed-lobe conformation through interlobe hydrogen bonding. We describe GluA3 single channel currents activated by nitrowillardiine (NO2W) and chlorowillardiine (ClW) in the presence of cyclothiazide, in conjunction with crystal structures of GluA2 and GluA3 LBDs bound to fluorowillardiine (FW), ClW, and NO2W. When bound to NO2W or ClW, the GluA3 channel opens to three conductance levels with comparable open probabilities and displays modal behavior similar to that obtained with glutamate and FW as agonists (Poon et al., 2010). At lower concentrations, ClW evoked an alternate kinetic behavior, consisting of high open probability in lower conductance states. The structure of ClW bound to GluA3 LBD exhibits a unique partially open hydrogen bonding structure that may be associated with these alternative kinetics. NO2W evoked longer open times than seen for other agonists in high and very high modes. The structure ofGluA2 LBD bound to NO2W exhibits fully closed lobes with additional interlobe interactions mediated by the nitro group. Beyond differences in efficacy between full and partial agonists, the complexities of the single channel behavior of AMPA receptors may also be associated with small interactions that modify the stability of various degrees of closure.

Footnotes
	L.M.N. and R.E.O. were dual Primary Investigators for this work.
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[image: Embedded Image]
 The online version of this article (available at http://molpharm.aspetjournals.org) contains supplemental material.
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	AMPA
	α-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid
	LBD
	extracellular ligand-binding domain of GluA2 and GluA3
	FW
	(S)-5-fluorowillardiine [(S)-(−)-α-amino-5-fluoro-3,4-dihydro-2,4-dioxo-1(2H)pyridine-propanoic acid]
	NO2W
	(S)-5-nitrowillardiine [(S)-(−)-α-amino-5-nitro-3,4-dihydro-2,4-dioxo-1(2H)pyridine-propanoic acid]
	ClW
	(S)-5-chlorowillardiine [(S)-(−)-α-amino-5-chloro-3,4-dihydro-2,4-dioxo-1(2H)pyridine-propanoic acid]
	VL
	very low
	L
	low
	M
	medium
	H
	high
	VH
	very high
	LL
	log likelihood
	MIL
	maximum interval likelihood
	NMDA
	N-methyl-d-aspartic acid
	Pc
	closed probability
	Po
	open probability
	BrW
	bromowillardiine
	IW
	iodowillardiine.
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