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Embedding in vitreous ice:

-  Specimens remain fully hydrated and in physiological buffer.

   They are quick-frozen in liquid ethane or propane

-  Contrast is generated solely by the density difference between 

   protein and ice

-  Low contrast

-  Requires expensive equipment

-  2-D and 3-D information to (at least in theory … ) atomic resolution

-  Specimen preservation at most physiological conditions and

   with very few distortions (e.g. no flattening)

-  Quick-freezing allows to capture dynamic states

-  Reproduces the actual shape of a molecule or complex and

   allows to view internal structures
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Freezing Grids for Cryo-Electron  Microscopy





Vitrified Sections:

Link between cellular

and molecular structures
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Cryo-Substitution / Fixation

(D. Studer, Berne CH)
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CYANOBACTERIA ENVELOPE



Biological Specimens
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Why Tomography ?







SEM image of an anopheles head



Beam damage / low dose imaging

Actin filament decorated with Myosin Heads







3-D Reconstruction Methods for EM:

Tilt-series reconstruction from 2-D crystalline arrays

Single particle averaging / icosahedral particles

3-D reconstruction of helical assemblies

Tomographic reconstruction of irregular objects





GroEL: Cryo-negative Staining  (De Carlo et al.)



Rotavirus

(Yeager Lab

Scripps, San Diego)

















Microtubules Decorated with Eg5 Motor Domains

(Mary Morphew, IVEM-Lab, Boulder, CO  /   Tecnai F20)

High-Resolution 

Cryo-electron Tomography




