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Mechanisms of g-arrestin-biased GPCR signal transduction and
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Abstract: G protein-coupled receptors (GPCR) are a class of receptor superfamily that exist on the surface of
cell membrane. With the intensive studies on the GPCR desensitization regulator— /- arrestins, it is found that
activated GPCR can not only conduct signal transduction through G protein-dependent pathway, but also mediate
via non-G protein-dependent pathway. In addition to mediate endocytosis and desensitization, f - arrestins also
initiate a new series of signal transduction events. Therefore, the concept of "biased transduction" was put forward:
the receptor activated by a specific ligand could selectively activate a specific signaling pathway, leading the signal
to be transmitted downstream along a “preferential” pathway. We call the ligand that binds to the receptor and
causes biased activation "biased ligand". It is generally believed that the phenomenon of bias results from different
binding modes of ligands and receptors, including multiple receptor conformations, diverse sites that downstream
signal proteins bind, and signal proteins’ own conformations, etc. Here we give a brief review focusing on the
mechanisms of g-arrestin-biased GPCR signal transduction and the advances in the drug development on g-arrestin
biased ligands.
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Table 1  p-Arrestin pathway biased ligand drugs of GPCR

Name Target Pathway and feature
S AT R (angiotensin Il type 1 receptor)  p-Arrestin; improves myocardial function and protects myocardium(!
TRV120023 AT,R B-Arrestin; inhibits myocardial hypertrophy while maintaining myofilament
activity to enhance cardiac contractility®!
TRV120026 AT,R B-Arrestin; lowers blood pressure and increases cardiac contractility!
TRV120027 AT,R [S-Arrestin; promotes myocardial contraction and improves cardiovascular
blood pumpt®?
Ang-(1-7) AT,R S-Arrestin; reduces cardiac weight, ventricular wall thickness, diastolic
pressure and relieves cardiac hypertrophy!®
Aripiprazole D,R (dopamine D2 receptor) B-Arrestin; inhibits elevation of pituitary prolactin induced by dopamine
agonists and stabilizes dopamine system!>
UNC9994A (94A) D,R [-Arrestin; simultaneous targets excessive striatum and absent cortical
dopamine conduction pathway®®
UNC9975A (75A) D,R S-Arrestin; reduces excessive activity, improves recognition and memory
of new things, reduces conditioned avoidance response!*®
Carvedilol SAR (B adrenergic receptor) p-Arrestin; completely blocks heart lesion caused by G protein signal®”,
protects myocardium(®®!
Alprenolol SAR S-Arrestin; protects heart (against catecholamine) and increases cardiac
contractility™
ICL1-9 Br-AR B-Arrestin; stimulates cardiac protective signals and myotropic effects(”
JINJ7777120 Histamine H4 receptor p-Arrestin; lessens inflammatory reaction and relieves cought®!
Anticoagulant protease- PARL1 (protease activated receptor 1)  S-Arrestin; induces endothelial barrier protection and prevents permeability
activated protein C (APC) and vascular leakage®
Platelet activating factor PAFR (platelet activating factor B-Arrestin; enhances the activity of matrix metalloproteinase-2 (MMP-2)(%
receptor)
SR121463 V2 arginine-vasopressin (AVP)- [S-Arrestin; inhibites the TM6 molecular switch and activates the TM7 H8
receptor domaint®4
ApoM*HDL-S1P S1PR, (Sphingosine 1-phosphate p-Arrestin; reduces vascular inflammation(®®!
receptor-1)
(D-Trp12,Tyr34)-PTH PTHR (parathyroid hormone receptor) -Arrestin; leads to the formation of bone without inducing hypercalcemial®®
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