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            Abstract
The smoothened (SMO) receptor, a key signal transducer in the hedgehog signalling pathway, is responsible for the maintenance of normal embryonic development and is implicated in carcinogenesis. It is classified as a class frizzled (class F) G-protein-coupled receptor (GPCR), although the canonical hedgehog signalling pathway involves the GLI transcription factors and the sequence similarity with class A GPCRs is less than 10%. Here we report the crystal structure of the transmembrane domain of the human SMO receptor bound to the small-molecule antagonist LY2940680 at 2.5â€‰Ã… resolution. Although the SMO receptor shares the seven-transmembrane helical fold, most of the conserved motifs for class A GPCRs are absent, and the structure reveals an unusually complex arrangement of long extracellular loops stabilized by four disulphide bonds. The ligand binds at the extracellular end of the seven-transmembrane-helix bundle and forms extensive contacts with the loops.
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                    Figure 1: Overall structure of the human SMO receptor 7TM domain in complex with LY2940680.[image: ]


Figure 2: Comparison of the 7TM bundle of the SMO receptor with class A GPCRs.[image: ]


Figure 3: Ligand-binding pocket for LY2940680.[image: ]


Figure 4: The structure of the ECD linker domain and ECLs.[image: ]


Figure 5: Comparison of ECL2 of the SMO receptor with class A GPCRs.[image: ]


Figure 6: Structural insight for the FZD receptors on the basis of their sequence homology with the SMO receptor.[image: ]
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Smoothened receptor structure
The smoothened (SMO) receptor is a key signal transducer in the hedgehog signalling pathway that is responsible for the maintenance of normal embryonic development and is also implicated in carcinogenesis. The SMO receptor was classified as a class frizzled (class F) G-protein-coupled receptor (GPCR). In this paper the authors report the X-ray crystal structure of the human SMO receptor bound to the small-molecule antagonist LY2940680, an orally active anticancer compound that is in clinical trials. This is the first published structure of a non-class-A GPCR; most conserved motifs for class A GPCRs are absent, and the structure reveals an unusually complex arrangement of long extracellular loops stabilized by four disulphide bonds.
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