
Immunohistochemical mapping — 
in which a particular protein in a 
biological sample is identified by its 
interaction with antibodies that have 
been developed to specifically bind 
to it — is widely used to investigate 
the distribution and localization of 
proteins, as well as to draw inferences 
on their potential as drug targets.  
A group of seven papers published 
in Naunyn Schmiedeberg’s Archives of 
Pharmacology now raises concerns 
about the specificity of multiple 
antibodies from commercial and 
academic sources that are used for 
mapping a wide range of receptors  
of therapeutic interest, including  
adrenergic, muscarinic and 
dopaminergic receptors. 

In many cases, antibodies for 
mapping proteins, such as G protein-
coupled receptors, are raised against 
synthetic peptide antigens that corres-
pond to fragments of the protein.  
The specificity of the antibody is 
typically confirmed by the absence 
of the band thought to correspond to 
the protein in western blots when the 
antibody probe is pre-blocked by the 
synthetic peptide. However, a key con-
cern is that these small peptides might 
not be able to replicate the secondary 
and tertiary structures that are unique 
to the protein of interest, leading to 
erroneous detection of the protein. 

One rigorous negative 
control to alleviate this concern 
would be to monitor the bands 
in western blots obtained 
using antibodies thought to be 
specific for a particular protein 
in wild-type mice and mice 
genetically modified to lack 
the protein: the appropriate 
band should be present in the 
wild type, and absent in the 
knockout. Four of the recent 
papers applied this strategy to 
various receptors, with concerning 
results: nearly all of the antibodies 
tested failed to meet the criterion for 
specificity, with the same pattern of 
bands in studies of both wild-type 
and knockout mice. The three 
other papers applied alternative 
techniques, but again indicated that 
the antibodies tested lacked the 
specificity intended.

Overall, these papers indicate that 
caution is needed when performing  
and interpreting experiments 
using the various antibodies tested. 
Although such concerns have been 
raised for particular antibodies in the 
past, the breadth of evidence in these 
recent papers suggests that rigorous 
validation of antibodies should be 
emphasized more strongly to address 
these concerns. 
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