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Analysis of Structural Changes of Protein Complex Induced by ATP using Cryo-Electron Microscopy
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Time-Resolving Snapshot Analysis
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To understand the molecular details of the functions of protein complexes, it is necessary to determined the high-resolution structures and their changes of the
complexes. Using single-particle cryo-electron microscopy, the structures of proteins can be determined from a large volume of images collected by cryo-electron
microscopy after image classification and averaging. By the image classification, several structural snapshot in the same solution can be obtained. In addition, the
environmental conditions can be easily changed in this technique and therefore the several snapshots related to the structural changes can be visualized. Here we

identified the cryo-electron microscopy structures of ATPases, which are molecular rotary motor driven by ATP hydrolysis, corresponding to intermediates in function.
These intermediate structures provide insights into how the structural changes are related to the binding of ATP to its catalytic sites.
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Schematic Representations of Rapid Freezing for Time-Resolved Snapshots
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Structural snapshots of V/A-ATPase reveal the rotary catalytic mechanism of rotary ATPases
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V/A-ATPase intermediates from the ground-state to steady-state by sequential ATP binding
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Mechanism of ATP hydrolysis dependent rotation of bacterial ATP synthase
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