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Background: Extracellular vesicles are small membrane particles which are produced by the cells 

and released into the surrounding space. They can transfer biomolecules into recipient cells. The typical 

vesicle size is 100-1000 nm, so transmission electron microscopy (TEM) is the most suitable tool for their 

visualization. This is especially true for the smallest vesicles – the exosomes with the size below 200 nm. 

Methods: We isolated exosomes produced by MCF-7 cancer cells and the two drug-resistant MCF-

7 sublines (Semina et.al., Molecules, 2018). The exosomes were isolated from the conditioned medium by 

ultracentrifugation, and their size was measured by nanotracking analysis (NTA) and TEM. Immunogold 

labelling was carried out on exosomes deposited onto carbon TEM grids. It involved the following 

principal steps: the vesicle deposition, sample treatment by the anti-CD9 antibodies, sample treatment by 

the 10 nm colloidal gold nanoparticles conjugated with protein A, staining with uranyl acetate. Washing 

and blocking steps were done between the principal ones. The samples were imaged using a JEM-1011 

microscope at 80 kV. 

                                                             
 

                                 Fig. 1. Exosomes produced by the MCF-7 cells, labelled with colloidal gold. 



Results: NTA and TEM yielded similar results – the exosomes produced by the three studied cell 

lines had the almost equal size in the range from 50 to 200 nm. When imaged by TEM, most exosomes 

demonstrated the typical cup-shaped morphology. We used immunogold labelling to verify that the 

exosomes carried the CD9 marker on them (Fig. 1). We achieved the labelling specificity in the range of 

8-10; this value was calculated as the ratio of the surface densities of the exosome-bound labels (colloidal 

gold nanoparticles) and the non-specific background ones. 

Conclusion: We hope that the sample preparation and imaging procedures that we used could be 

useful for the investigation of other extracellular vesicles. 
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