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Editorial on the Research Topic

Emerging receptors as new targets in health and disease
In this collection of Frontiers Research Topic, we have assembled an interesting series

of reviews and articles on atypical receptors ranging from a nuclear receptor with a

complex function (Rossier), an atypical GPCR activated by various ligands also

functioning as a ligand scavenger (Duval et al.), a heteromeric GPCR complex that

generates a new functional unit (Johnstone et al.), or an atypical heterotrimeric complex

consisting of a transmembrane enzyme (Tembely et al.). These multiple regulatory

systems illustrate the diversity of membrane receptors and their various modes of action.

This complexity translates into the need to better understand the signalling systems of

these receptors and to precisely delineate their functional role, which depends on cellular

and tissue context, in order to identify their involvement in physiology and disease. The

ultimate goal is to define or validate these receptors as efficient drug targets.

A complex dimension brought about by the G protein-coupled receptor (GPCR)

family is that these receptors can assemble into homo- and heterodimers generating

novel signalling platforms. Johnstone et al. describe an experimental approach based on

energy transfer techniques to capture in HEK293 cells the dimerization of heterodimers

between the angiotensin II type 2 receptor and the bradykinin type 2 receptor. In contrast

to isolated receptors, heterodimerisation between these two receptors leads to novel G-

protein coupling (here Gaz) suggesting new functionalities.
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Vascular ageing results in the release of elastin-derived

peptides (EDP or also known as elastokines) into the

circulation, which are not inert but bioactive peptides that can

bind to the elastin receptor complex (ERC). Tembely et al.

discuss the nature of this atypical receptor complex, its

signaling pathways and the pharmacological strategies that

target it.

The mineralocorticoid receptor (MR) is a ligand-activated

transcription factor belonging to the family of nuclear receptor

binding steroid hormones. Its endogenous ligand, aldosterone,

has numerous physiological effects, among which the

reabsorption of sodium in the kidney is one of the most

relevant in cardiovascular diseases. Thus, hyperaldosteronism

leads to increased blood pressure and high risk of hypokaliemia.

Several drugs have been developed to mitigate these effects.

Beside their use in hypertension, the mineralocorticoid

antagonists have been shown to have beneficial effects in heart

failure. Hence, in addition to their anti-inflammatory role in the

heart, these drugs have been proposed to reduce ventricular

arrhythmias. In this issue, Rossier discusses the mechanistic link

existing between MR and heart physiology. This insightful

review nicely summarizes current knowledge and presents the

evidences supporting the relevance of MR as a drug target in

heart failure.

Another GPCR whose crucial role in pathophysiology of

cardiovascular diseases has become evident over the years is the

atypical chemokine receptor ACKR3 (formerly CXCR7). The

unusual biology of this receptor lies with its inability to trigger

conventional G protein signalling pathways as well as with its

highly diverse ligand repertoire, including not only chemokines

but also opioid peptides and proadrenomedullin-derived

hormones critical for cardiovascular function. Duval et al.

elegantly present the findings around ACKR3 in their

historical context and discuss the implications of this receptor

in atherosclerosis, myocardial infarction and stroke, highlighting

the necessity to understand fully the molecular mechanisms

controlling ACKR3-related functions to develop tailored

therapeutics for cardiovascular diseases.

We hope that the reader will find in this Research Topic

engaging illustrations of the diversity of membrane receptors

and their potential as new targets for therapeutic strategies.
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