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Cryo-electron microscopy (cryo-EM) is revolutionizing the structural biology of membrane 
proteins. It has allowed the structural study of long sought after targets, such as the type 1 
ryanodine receptor (RyR1). But another very important advantage is that it allows to study 
the complex dynamics associated with membrane protein function. 
The type-1 ryanodine receptor (RyR1) is an intracellular calcium (Ca2+) release channel 
required for skeletal muscle contraction. We used single-particle cryo-EM to study the 
dynamics of RyR1 in multiple functional states, revealing the conformational changes key 
to channel gating and ligand-dependent activation (1). The binding sites for the channel 
activators Ca2+, ATP and caffeine were identified and the conformational changes 
associated with their binding observed independently. They induce by themselves a priming 
of the cytoplasmic assembly without pore dilation. In contrast, in the presence of all three 
activating ligands, open and closed states of the pore were obtained from the same sample, 
enabling analysis of conformational changes associated with gating. The analysis of 
multiple functional states was greatly facilitated by the use of holey-gold grids, which 
allowed cryo-EM reconstructions to reach high resolution with much fewer number of 
particles than with conventional holey carbon grids. 

 

 
Figure 1: Architecture of the ryanodine receptor 
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