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            Abstract
The sarcoplasmic reticulum Ca2+-ATPase, a P-type ATPase, has a critical role in muscle function and metabolism. Here we present functional studies and three new crystal structures of the rabbit skeletal muscle Ca2+-ATPase, representing the phosphoenzyme intermediates associated with Ca2+ binding, Ca2+ translocation and dephosphorylation, that are based on complexes with a functional ATP analogue, beryllium fluoride and aluminium fluoride, respectively. The structures complete the cycle of nucleotide binding and cation transport of Ca2+-ATPase. Phosphorylation of the enzyme triggers the onset of a conformational change that leads to the opening of a luminal exit pathway defined by the transmembrane segments M1 through M6, which represent the canonical membrane domain of P-type pumps. Ca2+ release is promoted by translocation of the M4 helix, exposing Glu 309, Glu 771 and Asn 796 to the lumen. The mechanism explains how P-type ATPases are able to form the steep electrochemical gradients required for key functions in eukaryotic cells.
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                    Figure 1: 
                        Overall comparison of SERCA1a structures representing key states of the reaction cycle.
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Figure 2: 
                        The Ca2E1∼P state obtained with AMPPNP.
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Figure 3: 
                        The E2P state obtained with beryllium fluoride.
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Figure 4: 
                        The luminal exit pathway of sarcoplasmic reticulum Ca
                        2+
                        -ATPase.
                      [image: ]


Figure 5: 
                        Changes at the phosphorylation site of SERCA1a in the functional cycle.
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Figure 6: 
                        Schematic representation of the reaction cycle.
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