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            Abstract
Contraction of muscle involves the cyclic interaction of myosin heads on the thick filaments with actin subunits in the thin filaments1. Muscles relax when this interaction is blocked by molecular switches on either or both filaments2. Insight into the relaxed (switched OFF) structure of myosin has come from electron microscopic studies of smooth muscle myosin molecules, which are regulated by phosphorylation. These studies suggest that the OFF state is achieved by an asymmetric, intramolecular interaction between the actin-binding region of one head and the converter region of the other, switching both heads off3. Although this is a plausible model for relaxation based on isolated myosin molecules, it does not reveal whether this structure is present in native myosin filaments. Here we analyse the structure of a phosphorylation-regulated striated muscle thick filament using cryo-electron microscopy. Three-dimensional reconstruction and atomic fitting studies suggest that the ‘interacting-head’ structure is also present in the filament, and that it may underlie the relaxed state of thick filaments in both smooth and myosin-regulated striated muscles over a wide range of species.
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                    Figure 1: 
                        Cryo-electron micrographs and 3D reconstruction of purified tarantula thick filaments.
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Figure 2: 
                        Surface rendition of thick filament reconstruction looking along the filament axis from the bare zone.
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Figure 3: 
                        Fitting of heads of smooth muscle HMM atomic model (PDB 1i84, ref. 3) to the tarantula thick filament 3D reconstruction.
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Figure 4: 
                        Fitting of S2 into the reconstruction.
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Figure 5: 
                        Intramolecular and intermolecular interactions of myosin heads.
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