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G protein-coupled receptors (GPCRs) represent an important family of 

membrane receptors that play a central role in modern medicine. 

Unfortunately, it is quite challenging to gain insights into the structure 

and functioning of GPCRs due to their intrinsic dynamics and high 

instability when extracted from the cell membrane. Along these lines, 

conformational promiscuity hampers the full therapeutic exploitation 

of GPCRs, since the largest population of the receptors will adopt a 

basal conformation, subsequently challenging screens for agonist drug 

discovery programs. In past years, Confobodies (Cb) were discovered 

to lock GPCRs in active signaling states and these have been recognized 

to be of extreme value in the search of specific orthosteric GPCR 

agonist ligands. Yet, even though Cbs are crucial tools for structural 

biology and drug discovery, their use shows some limitations in terms 

of development costs, including the discovery and purification of the 

Cbs. 

To overcome the drawbacks associated to Cbs, a set of peptidomimetic 

ligands stabilizing the active state conformation of the β2 adrenergic 

receptor (β2AR) and the dopamine 1 receptor (D1R), both signaling 

through the Gs protein, was developed. Of note, the developed 

peptidomimetics equalled the stabilization capacity of Cb80, a 

reported Cb of 2AR. During fragment-based screening efforts, the 

(un)constrained peptide analogues of the α5 helix in Gs proteins 

allowed to, gratifyingly, identify agonism pre-imprinted fragments for 

the examined GPCRs. Having the proof-of-concept that the designed 

Gs peptidomimetics act as a generic toolset to stabilize active 

conformations of Gs GPCRs, their fusion to the receptors represents a 

promising approach to standardize ligand screenings for all Gs-

mediated receptors. To this end, different methods were considered to 

covalently conjugate a Gs peptidomimetic to the β2AR. However, 

despite the promising results obtained for the covalent linkage of the 

Gs peptidomimetics to the membrane-embedded β2AR, application of 

the envisaged receptor-peptidomimetics conjugates in drug discovery 

programs needs further research. 
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