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Abstract: 

 
Cryo-electron tomography (cryo-ET) provides unprecedented molecular insights into complex 

biological environments. In combination with subtomogram averaging, detailed 3D structures of 

biological molecules can be then obtained in in situ environments or in large and irregular 

reconstituted assemblies. This allows linking structural contextual information that can derived by 

cryo-ET and subtomogram averaging with available functional data. Despite the tremendous 

potential of cryo-ET and subtomogram averaging, the resolutions that usually can be obtained via 

these techniques have been restricted by methodological limitations. Exciting progress over the last 

years managed to mitigate several of these resolution limiting factors, such as the aggravated 

defocus estimation and imprecise contrast transfer function (CTF) in the low-dose micrographs of tilt 

series. This allows now reaching unprecedented resolutions using cryo-ET and subtomogram 

averaging, ranging in optimal cases beyond the nanometer barrier. In vitro reconstituted assemblies 

or purified pleomorphic viruses have been optimal models to optimize cryo-ET and subtomogram 

workflows and allowed even to reach near-atomic resolutions.  

 

In addition to discussing the principles of cryo-ET and subtomogram averaging, current frontiers and 

future challenges will be addressed that remain to be overcome to routinely determine high-

resolution structures using these methods. In specific, retrovirus particles and reconstituted 

assemblies will be used as examples to discuss approaches that have been used to reach near-

atomic resolution using cryo-ET and subtomogram averaging. 
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John Briggs working on high-resolution cryo-electron tomography and subtomogram 
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