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Opioid and opioid-like

Overview: Opioid and opioid-like receptors are activated by a variety of endogenous peptides including [Met]enkephalin (met), [Leu]enkephalin
(leu), B-endorphin (B-end), o-neo-dynorphin, dynorphin A (dynA), dynorphin B (dynB), Big dynorphin (Big dyn), nociceptin/orphanin FQ
(N/OFQ) and endomorphin-1 and 2. The Greek letter names for the opioid receptors, yt, § and x, are well established, and IUPHAR considers
these names most appropriate (Foord et al., 2005). The human N/OFQ receptor is considered ‘opioid-related’ rather than opioid because while
it exhibits a high degree of structural homology with the conventional opioid receptors (Mollereau et al., 1994), it displays a distinct

pharmacology.

Nomenclature
Preferred abbreviation
Other names

Ensembl ID

Principal transduction
Rank order of potency

Selective agonists

Selective antagonists

Probes

Delta opioid receptor
3
OP,, DOP, DOR

ENSG00000116329
Giro

B-End = leu = met >
dynA

DPDPE (Mosberg et al.,
1983), DSBULET
(Delay-Goyet et al.,
1988), [DAla?]deltorphin
I or Il (Erspamer et al.,
1989), SNC80 (Bilsky
etal., 1995)

Naltrindole (Portoghese
et al., 1988), naltriben
(Sofuoglu et al., 1991)

[*H]-DPDPE (Goldstein
and Naidu, 1989),
[*H]-naltrindole
(Yamamura et al., 1992),
[*H]-deltorphin 1I
(Gomes et al., 2000),
[*H]-naltriben (Lever and
Scheffel, 1998)

Kappa opioid receptor
K

OP,, KOP, KOR
ENSG00000082556
Giro

Big dyn > dynA >> B-end
> leu > met

U69593 (Lahti et al.,
1985), C1977 (Hunter
et al., 1990), Salvinorin
A (Roth et al., 2002)

Nor-binaltorphimine
(Portoghese et al.,
1987), GNTI (Stevens
et al., 2000)

[*H]-U69593 (Lahti et al.,
1985), [*H]-C1977
(Simonin et al., 2001)

Mu opioid receptor

u
OP;, MOP, MOR
ENSG00000112038
Giro

B-End > dynA > met =
leu

Endomorphin-1 and 2
(Zadina et al., 1997),
morphine (Goldstein
and Naidu, 1989),
DAMGO (Handa et al.,
1981), sufentanil
(Yeadon and Kitchen,
1988), PLO17 (Costa
etal, 1992)

CTAP (Pelton et al.,
1986)

[*H]-DAMGO (Goldstein
and Naidu, 1989),
[®H]-PLO17 (Hawkins
etal., 1987)

N/OFQ receptor
NOP

ORL1, OP,
ENSG00000125510
Gi/o

N/OFQ >> dynA

N/OFQ,
N/OFQ-(1-13)-NH,
(Guerrini et al., 1997),
Ro646198 (Jenck et al.,
2000), UFP112 (Rizzi
et al.,, 2007)

1113397 (8.3,
Kawamoto et al., 1999),
SB612111 (8.5, Zaratin
et al., 2004), UFP101
(7.2, Calo’ et al., 2002)
[*H]-N/OFQ (Dooley and
Houghten, 1996),
[*H]-Leu-N/OFQ,
['51]-Tyr'*-N/OFQ

Subtypes of u (11, u2), 8 (81, 62) and « (x1, k2, k3) receptor have been proposed based primarily on binding studies with poorly selective ligands
or results from in vivo studies. Only three naloxone-sensitive opioid receptors have been cloned, and while the u receptor in particular may be
subject to extensive alternative splicing, these putative isforms have not been definitively correlated with any of the proposed subtypes. Opioid
receptor subtypes may reflect hetero-dimerization of opioid receptors with each other or with other 7TM receptors (Jordan and Devi, 1999), but
evidence for heterodimers in native cells is equivocal. A distinct met-enkephalin receptor lacking structural resemblence to the opioid receptors
listed has been identified (ENSG00000060491) and termed an opioid growth factor receptor (see Zagon et al., 2002).

Two areas of increasing importance in defining opioid receptor function are the presence of functionally relevant single nucleotide polymor-
phisms in human u receptors (see Oertel et al., 2009) and the identification of biased signalling by opioid receptor ligands, in particular,
compounds previously characterized as antagonists (Bruchas et al., 2007).

Abbreviations: CI977, (5R)-(5¢,7@,8p)-(-)-N-methyl-N-(7-[1-pyrrolidinyl]-1-oxaspiro[4,5]dec-8-yl)-4-benzofuranacetamide hydrochloride;
CTAP, D-Phe-cyc[Cys-Tyr-D-Trp-Arg-Thr-Pen]-Thr-NH,; DAMGO, Tyr-DAla-Gly-[NMePhe]-NH(CHz),; DPDPE, cyc[DPen?, DPen®|lenkephalin;
DSBULET, Tyr-DSer(OtBu)-Gly-Phe-Leu-Thr; GNTI, 5’-guanidinyl-17-(cyclopropylmethyl)-6,7-dehydro-4,5a-epoxy-3,14-dihydroxy-6,7-2/,
3’-indolomorphinan; ICI174864, N,N-diallyl-Tyr-Aib-Phe-Leu-OH (Aib is aminoisobutyric acid); J113397, 1-[(3r,4r)-1-cyclooctylmethyl-
3-hydroxymethyl-4-piperidyl]-3-ethyl-1,3-dihydro-2H-benzimidazol-2-one;  PLO17,  [N-MePhe® DPro*lmorphiceptin;  Ro646198, (1S,
3aS)-8-(2,3,3a,4.5.6-hexahydro-1H-phenalen-1-yl)-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one; SB612111, (-)-cis-1-methyl-7-[[4-(2,
6-dichlorophenyl)piperidin-1-yljmethyl]-6,7,8,9-tetrahydro-5SH-benzocyclohepten-5-0l; SNC80, (+)-4-[(aR)-o-((2S,5R)-4-allyl-2,5-dimethyl-1-
piperazinyl)-3-methoxybenzyl]-N,N-diethylbenzamide; U69593, 5¢,7¢,8p-(-)-N-methyl-N-(7-[1-pyrrolidinyl]-1-oxasipro(4,5)dec-8-yl)benzene
acetamide; UFP101, [Nphe'!, Arg' Lys'*|nociceptin-NH,; UFP112, [(pF)Phe*Aib’Arg'*Lys'S]N/OFQ-NH,
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