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G protein-coupled receptors (GPCRs) and their downstream signaling pathways are
critical targets for current pharmacotherapy. More than one third of the drugs in use today
act on GPCRs either as agonists, inverse agonists, or antagonists, although the GPCR
receptor superfamily accounts for only 12% of drug targets [1–3]. More drugs interfere
with GPCRs than with any other protein or cellular structure, including protein kinases
or ion channels. Thus, GPCRs currently serve as extraordinary receptors in drug therapy.
However, their therapeutic potential is not exhaustive, especially since recent findings
point to new pharmacotherapeutically relevant regulatory mechanisms on the activator
as well as in the signaling level. Allosteric modulators can influence the activation states
of a GPCR and, particularly, hitherto largely unknown non-classical or also termed non-
canonical regulatory mechanisms of GPCR signaling have been identified that can either
modulate canonical signaling by G proteins or trigger unrelated signaling events [4–8].
These pathways are governed by other receptor classes than GPCRs, and various non-
receptor regulators, including activators of G protein signaling (AGS) proteins or phosphate
transferring nucleoside diphosphate kinases (NDPKs). In addition, GPCR adapters such as
arrestins and regulators of G protein signaling (RGS) can exert additional functions distinct
from the inactivation of G protein signaling.

The intention of this Special Issue was to highlight the (patho)physiological relevance
of canonical and non-canonical GPCR signaling in biological processes, such as muscle
contractility, neuronal procession, immune cell function, migration, or aging, which are
crucial for major human diseases, including metabolic disorders, cancer, cardiovascular
diseases, immune responses, or (neuro-)sensory defects. Further, we collected manuscripts
that described the identification of new GPCR–adapter molecule interaction modes and
assemblies, studied receptor dimerization, and evaluated the effects of known ligands and
allosteric modulators.

Funding: This research was funded by Deutsche Forschungsgemeinschaft (DFG) grant number
GRK 2816.

Conflicts of Interest: The authors declare no conflict of interest.

Int. J. Mol. Sci. 2024, 25, 291. https://doi.org/10.3390/ijms25010291 https://www.mdpi.com/journal/ijms

https://doi.org/10.3390/ijms25010291
https://doi.org/10.3390/ijms25010291
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijms
https://www.mdpi.com
https://orcid.org/0000-0001-6049-0257
https://orcid.org/0000-0003-4480-8987
https://doi.org/10.3390/ijms25010291
https://www.mdpi.com/journal/ijms
https://www.mdpi.com/article/10.3390/ijms25010291?type=check_update&version=1


Int. J. Mol. Sci. 2024, 25, 291 2 of 2

References
1. Santos, R.; Ursu, O.; Gaulton, A.; Bento, A.P.; Donadi, R.S.; Bologa, C.G.; Karlsson, A.; Al-Lazikani, B.; Hersey, A.; Oprea, T.I.; et al.

A comprehensive map of molecular drug targets. Nat. Rev. Drug Disc. 2017, 16, 19–34. [CrossRef]
2. Shimada, I.; Ueda, T.; Kofuku, Y.; Eddy, M.T.; Wüthrich, K. GPCR drug discovery: Integrating solution NMR data with crystal

and cryo-EM structures. Nat. Rev. Drug Disc. 2019, 18, 59–82. [CrossRef] [PubMed]
3. Sriram, K.; Insel, P.A. G protein-coupled receptors as targets for approved drugs: How many targets and how many drugs? Mol.

Pharmacol. 2018, 93, 251–258. [CrossRef] [PubMed]
4. Sjögren, B. The evolution of regulators of G protein signalling proteins as drug targets—20 years in the making: IUPHAR Review

21. Br. J. Pharmacol. 2017, 6, 427–437. [CrossRef] [PubMed]
5. Pfleger, J.; Gresham, K.; Koch, W.J. G protein-coupled receptor kinases as therapeutic targets in the heart. Nat. Rev. Cardiol. 2019,

10, 612–622. [CrossRef] [PubMed]
6. Kostenis, E.; Pfeil, E.M.; Annala, S. Heterotrimeric Gq proteins as therapeutic targets? JBC 2020, 16, 5206–5215. [CrossRef]

[PubMed]
7. Nubbemeyer, B.; Pepanian, A.; George, A.A.P.; Imhof, D. Strate-gies towards targeting Gαi/s proteins: Scanning of protein-protein

interaction sites to overcome inaccessibility. Chem. Med. Chem. 2021, 16, 1697–1716. [CrossRef] [PubMed]
8. Slosky, L.M.; Caron, M.G.; Barak, L.S. Biased Allosteric Modula-tors: New Frontiers in GPCR Drug Discovery. Trends Pharmacol.

Sci. 2021, 42, 283–299. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1038/nrd.2016.230
https://doi.org/10.1038/nrd.2018.180
https://www.ncbi.nlm.nih.gov/pubmed/30410121
https://doi.org/10.1124/mol.117.111062
https://www.ncbi.nlm.nih.gov/pubmed/29298813
https://doi.org/10.1111/bph.13716
https://www.ncbi.nlm.nih.gov/pubmed/28098342
https://doi.org/10.1038/s41569-019-0220-3
https://www.ncbi.nlm.nih.gov/pubmed/31186538
https://doi.org/10.1074/jbc.REV119.007061
https://www.ncbi.nlm.nih.gov/pubmed/32122969
https://doi.org/10.1002/cmdc.202100039
https://www.ncbi.nlm.nih.gov/pubmed/33615736
https://doi.org/10.1016/j.tips.2020.12.005
https://www.ncbi.nlm.nih.gov/pubmed/33581873

	References

