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    Abstract
Positive allosteric modulators (PAMs) of metabotropic glutamate receptor subtype 5 (mGlu5) have emerged as an exciting new approach for the treatment of schizophrenia and other central nervous system (CNS) disorders. Of interest, some mGlu5 PAMs act as pure PAMs, only potentiating mGlu5 responses to glutamate whereas others [allosteric agonists coupled with PAM activity (ago-PAMs)] potentiate responses to glutamate and have intrinsic allosteric agonist activity in mGlu5-expressing cell lines. All mGlu5 PAMs previously shown to have efficacy in animal models act as ago-PAMs in cell lines, raising the possibility that allosteric agonist activity is critical for in vivo efficacy. We have now optimized novel mGlu5 pure PAMs that are devoid of detectable agonist activity and structurally related mGlu5 ago-PAMs that activate mGlu5 alone in cell lines. Studies of mGlu5 PAMs in cell lines revealed that ago-PAM activity is dependent on levels of mGlu5 receptor expression in human embryonic kidney 293 cells, whereas PAM potency is relatively unaffected by levels of receptor expression. Furthermore, ago-PAMs have no agonist activity in the native systems tested, including cortical astrocytes and subthalamic nucleus neurons and in measures of long-term depression at the hippocampal Schaffer collateral-CA1 synapse. Finally, studies with pure PAMs and ago-PAMs chemically optimized to provide comparable CNS exposure revealed that both classes of mGlu5 PAMs have similar efficacy in a rodent model predictive of antipsychotic activity. These data suggest that the level of receptor expression influences the ability of mGlu5 PAMs to act as allosteric agonists in vitro and that ago-PAM activity observed in cell-based assays may not be important for in vivo efficacy.
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ABBREVIATIONS:

	mGlu
	metabotropic glutamate receptor
	CNS
	central nervous system
	NMDA
	N-methyl-d-aspartate
	PAM
	positive allosteric modulator
	ago-PAM
	allosteric agonist coupled with PAM activity
	DMEM
	Dulbecco's modified Eagle's medium
	FBS
	fetal bovine serum
	DHPG
	dihydroxyphenylglycine
	VU0360172
	N-cyclobutyl-6-((3-fluorophenyl)ethynyl)nicotinamide
	VU0361747
	(6-((3-fluorophenyl)ethynyl)pyridin-3-yl)(4-hydroxypiperidin-1-yl)methanone
	VU0092273
	(4-hydroxypiperidin-1-yl)(4-phenylethynyl)phenyl)methanone
	VU0240382
	6-(2-phenylethynyl)-1,2,3,4-tetrahydroisoquinolin-1-one
	MTEP
	3-((2-methyl-4-thiazolyl)ethynyl)pyridine
	HEK
	human embryonic kidney
	GIRK
	G protein-coupled inwardly rectifying potassium channels
	DMSO
	dimethyl sulfoxide
	HBSS
	Hanks' balanced salt solution
	CRC
	concentration-response curve
	AGM
	assay growth media
	l-AP4
	l-(+)-2-amino-4-phosphonobutyric acid
	aCSF
	artificial cerebrospinal fluid
	fEPSP
	field excitatory postsynaptic potential
	LTD
	long-term depression
	STN
	subthalamic nucleus
	HPLC
	high-performance liquid chromatography
	SC-CA1
	Schaffer collateral-CA1
	VU29
	N-(1,3-diphenyl-1H-pyrazol-5-yl)-4-nitrobenzamide
	LTP
	long-term potentiation.
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