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Introduction. Frizzled receptors are class F G protein-coupled receptors (GPCRs) that predominantly signal through the intracellular adaptor protein Dishevelled, with limited G protein signalling. The structural and mechanistic basis for this unusual signalling selectivity remains unknown. Our 2.6 Å cryo-electron microscopy (EM) structure of a Frizzled7–Gs complex reveals an unexpected feature: a detergent molecule, Lauryl Maltose Neopentyl Glycol (LMNG), occupies a previously uncharacterised intracellular pocket at the Frizzled–G protein interface. This pocket is structurally unique among all known GPCR structures and may represent a critical determinant of Frizzled signalling selectivity.
Aims. To elucidate the structural and functional role of this distinctive intracellular pocket in governing the unique signalling selectivity of Frizzled receptors.
Methods. G protein and Dishevelled signalling were assessed via functional assays in HEK293 cells. Receptor–G protein coupling was investigated through molecular dynamics (MD) simulations, bioluminescence resonance energy transfer (BRET) assays in HEK293 cells, and additional cryo-EM structures. 
Results. MD simulation revealed that the presence of LMNG stabilised the receptor-G protein complex. Using an alternative detergent to LMNG to obtain a Frizzled7–Gs cryo-EM structure showed the complex is not stable without LMNG. Mutating non-conserved residues within the intracellular pocket increased constitutive G protein signalling whilst completely abolishing Dishevelled signalling and coupling.  
Discussion. Our results indicate that conserved residues in Frizzled receptors form a distinct intracellular pocket that regulates transducer coupling and activity at Frizzled receptors to suppress G protein signalling whilst promoting Dishevelled signalling. 
