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In correlative light and electron microscopy (CLEM) imaging modalities are combined to study cellular 
processes. Fluorescence light microscopy (FM) enables the imaging of dynamic events in relatively 
large fields of view exploiting a wide range of available fluorescent markers, while electron 
microscopy (EM) can reveal structural macromolecular arrangements in their cellular context in 
relatively narrow fields of view at nm-scale resolution

1
.  EM specimens prepared by conventional 

methods that incorporate chemical fixation and metal staining steps can provide a wealth of 
information on the cellular architecture and processes. 3D morphology of cell systems and tissue can 
be unravelled in sections of material several hundred nm thick using electron tomography with 

transmission EM (TEM). 3D imaging of material 100’s m
3
 in size can be obtained with serial block 

face scanning electron microscopy
2
.  

At the molecular level however, the fidelity of interpretation of conventionally prepared specimens is 
limited because of effects related to the fixation and staining. Imaging of cryo-immobilized frozen-
hydrated specimens excludes the use of stain and as such the molecular resolution is preserved. 
Images of frozen hydrated specimens have an inherent low contrast and low signal to noise ratio 
because of their electron dose sensitivity and the lack of heavy atoms. Recent technological 
improvements of image detectors and contrast-enhancing phase plates for TEM have improved the 
contrast and signal-to-noise ratio of cryo EM datasets resulting in an increase of structural biology 
applications

3
.  

For applications of EM, FM can be instrumental as a tool for selection of areas of interest. An 
overview of CLEM developments will be given and workflows of different types of CLEM and labelling 
methods

4
, will be illustrated by results obtained on a variety of biological systems, such as on 

fluorescently labelled bacteria
5
, virus-induced replication structures

6
 and blood-filtering structures in 

tissue
7
. In addition, applications of cryo-EM on molecular structures will be illustrated by results 

obtained at the Netherlands Center of Electron Nanoscopy (NeCEN)
8, 9, 10

. 
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