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Introduction. Frizzleds are class F G protein-coupled receptors (GPCRs) that primarily signal through the intracellular protein Dishevelled. Although there is evidence suggesting that Frizzleds can also signal via G proteins, this mechanism is less well understood. Our 2.6 Å cryo-EM structure of Frizzled7-Gs complex revealed that a detergent molecule, Lauryl Maltose Neopentyl Glycol (LMNG) occupies an intracellular lipid-binding pocket at the Frizzled-G protein interface. This unique interface has not been observed in any other GPCR structure. LMNG likely replaces a cellular phospholipid during sample preparation, thereby stabilising the Frizzled7-Gs complex.
Aims. Characterise the role of this unique intracellular pocket in influencing the distinctive signalling profile of Frizzleds within the GPCR receptor family.
Methods. G protein signalling assays were conducted in HEK293 cells and with purified Frizzled and G proteins. Dishevelled signalling assays were also performed in HEK293 cells. Coupling of G proteins and Frizzled was explored through molecular dynamics simulations and bioluminescence resonance energy transfer assays in HEK293 cells. Additional structural analysis was performed using cryo-EM.
Results. Molecular dynamics revealed that the presence of LMNG stabilised the receptor-G protein complex. Constitutive G protein activity of Frizzled7 was increased when mutating non-conserved residues within the intracellular pocket whilst completely abolishing Dishevelled signalling and coupling.  
Discussion. Our results indicate that conserved residues form a lipid pocket that regulates transducer coupling and activity at Frizzled receptors.
