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The goal of the 
immunolabeling 
is to localize biochemically 
defined antigens using 
antibodies or high-affinity 
interactions (e.g. biotin-
avidin; proteinA-IgG) 





The methods of immunolocalisation in EM are based 
on the specific bound between epitops/antigens and 
tagged antibodies.
Each antibody contains a paratope which recognizes
a specific epitope on an antigen, acting like a lock and key
binding mechanism.
The indirect method represents the most common strategy:
- Antigen is first exposed to a primary antibody
- Then a secondary antibody containing the tag and 
directed against IGs of the primary antibody is applied 

Advantages:
- Only small amounts of primary antibodies is necessary
- Conjugation of secondary antibodies is not so risky
- Amplification of localisation by binding more the tagged 
secondary antibodies due to the polyclonal nature of most 
antisera to a single antigen (the primary antibody)

Immunolocalization
principle



Signal amplification





The most common tag 
currently used is 
colloidal gold.
Gold NPs are easily 
detected on tissue 
sections.
Colloidal gold is 
suspension
of Au nanoparticles in 
water.
Particles of different 
sizes (1-20 nm) are 
easily distinguishable
in electron 
micrographs, 
allowing simultaneous 
multiple-labelling 
experiments



Colloidal gold
particles can be 
attached to many 
traditional biological 
probes such as 
antibodies, lectins,
glycans, nucleic acids
and other receptors.
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power





Pre-embedding:
Immunolabeling is
performed before
dehydration and 
embedding
the sample.
(permeabilization,
smallest gold
conjugates x 
without antigen 
denaturation)

Post-embedding:
Immunolabeling is
performed on 
ultrathin sections



















Immunolabeling evaluation in HRSEM 

Superimposition of the backscattered
image  of the gold particles onto
the secondary image

Goldberg M.W., Meths in Cell Biol. 88, 2008

BSE Imaging

SE Imaging

5 nm – the magnification 50 000 x
10 nm - the magnification 20-30 000 x
1 nm – the enhancement to 5-10nm



Immunolocalisation on the specimen surface

Salivary glands of ticks 
infected with Borrelia



Immunolocalisation on ultrathin sections
Low Voltage STEM



Thanks for your attention!


