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    Abstract

The concept of selective receptor modulators has been established for the nuclear steroid hormone receptors. Such selective modulators have been used therapeutically with great success in the treatment of cancer. However, this concept has not been examined with regard to the aryl hydrocarbon receptor (AHR) because of the latent toxicity commonly associated with AHR activation. AHR-mediated toxicity is primarily derived from AHR binding to its dioxin response element (DRE) and driving expression of CYP1 family members, which have the capacity to metabolize procarcinogens to genotoxic carcinogens. Recent evidence using a non-DRE binding AHR mutant has established the DRE-independent suppression of inflammatory markers by the AHR. We wished to determine whether such DRE-independent repression with wild-type AHR could be dissociated from canonical DRE-dependent transactivation in a ligand-dependent manner and, in doing so, prove the concept of a selective AHR modulator (SAhRM). Here, we identify the selective estrogen receptor (ER) modulator Way-169916 as a dually selective modulator, binding both ER and AHR. Inflammatory gene expression associated with the cytokine-inducible acute-phase response (e.g., SAA1 and CRP) are diminished by Way-169916 in an AHR-dependent manner. Furthermore, activation of AHR by Way-169916 fails to stimulate canonical DRE-driven AHR-mediated CYP1A1 expression, thus eliminating the potential for AHR-mediated genotoxic stress. Such anti-inflammatory activity in the absence of DRE-mediated expression fulfills the major criteria of an SAhRM, which suggests that selective modulation of AHR is possible and renders the AHR a therapeutically viable drug target for the amelioration of inflammatory disease.
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ABBREVIATIONS:

	AHR
	aryl hydrocarbon receptor
	SERM
	selective estrogen receptor modulator
	SAhRM
	selective aryl hydrocarbon receptor modulator
	DRE
	dioxin response element
	APR
	acute phase response
	αNF
	α-napthoflavone
	TCDD
	2,3,7,8-tetrachlorodibenzo-p-dioxin
	SAA1
	serum amyloid-associated 1
	ER
	estrogen receptor
	CRP
	C-reactive protein
	HP
	haptoglobin
	EAE
	experimental acute encephalitis
	Way-169916
	4-[1-allyl-7-(trifluoromethyl)-1H-indazol-3-yl]benzene-1, 3-diol
	ARNT
	aryl hydrocarbon receptor nuclear translocator
	IL
	interleukin
	CHAPS
	3-[(3-cholamidopropyl)dimethylammonio]propanesulfonate
	PAL
	2-azido-3-[125I]iodo-7,8-dibromodibenzo-p-dioxin
	MOPS
	3-(N-morpholino)propanesulfonic acid
	DMSO
	dimethyl sulfoxide
	siRNA
	short interfering
	PCR
	polymerase chain reaction
	M50354
	2-[2-(2-phenylethyl) benzoimidazole-4-yl]-3-hydroxypropanoic acid
	ICI
	ICI-182780 (7a,17b-[9-[(4,4,5,5,5-pentafluoropentyl)sulfinyl]nonyl]estra-1,3,5(10)-triene-3,17-diol)
	RT-PCR
	reverse transcriptase polymerase chain reaction.
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