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Antibodies are“Fit-for-Purpose” and not “All-
Purpose” Reagents 

It follows directly that antibodies need to be validated in the 
specific application and under the specific sample preparation 
conditions in which they will be used



Comprehensive Screening of many Antibodies
Supports Their Efficacy as “Fit-for-Purpose” Reagents 
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Analysis of 96 ELISA-positive antibodies by:

ICC: immunocytochemistry against 
transfected cells overexpressing target 
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General IHC Considerations-I

• Validation in native tissue is crucial: cell-specific PTMs and 
interacting proteins can fundamentally impact antibody 
binding, and these may not be present in other preparations 
(e.g., overexpression) or other applications (e.g., Western blots)



Orthogonal Antibody Validation

https://www.researchgate.net
ISH (mRNA) IHC (Protein)

Compare mRNA and protein expression 
patterns in a tissue that contains cells with 
differing levels of expression of antigen

In brain neurons, mRNA in cell body; 
protein could be localized there, but could 
also be in extensive processes (dendrites 
and/or axons)
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Genetic Validation WT Kv2.1 KO Kv2.2 KO Double KO

Kv2.1 Kv2.2 Bishop et al., Front Mol Neurosci 11:1, 2018

Kv4.2        Kv2.1

Misonou et al., J Comp Neurol 496:289, 2006

Menegola & Trimmer, J Neurosci 26:12137, 2006

Burkhalter, Conchar, Mellor & Nerbonne, J Neurosci 26:12274, 2006



General IHC Considerations-II

• Sample preparation conditions for IHC: fundamentally impact 
antigen structure, and chemical properties of its amino acid 
side chains, as well as antibody penetration into the tissue itself



Sample Fixation Can Impact the Efficacy and 
Specificity of Antibodies for IHC

1) Chemical modification of primary amines within 
epitopes

2) Stabilization of a target protein conformation in which 
target epitopes may not be displayed

3) Stabilization of a macromolecular complex in which 
epitopes are occluded by PPI, or in which antibody 
penetration is limited

http://publish.uwo.ca/~jkiernan/formglut.htm

Aldehyde fixatives modify amines 
including lysine side chains and 
peptide backbones

Number of positives out of six mAbs
tested against human brain samples



Perfusion-fixed with 4% FA, pH 7.4 (standard fixation for basic research IHC)

Sections in bottom row treated with 0.1 M sodium citrate, pH 8.5, for 30 min at 80 °C

Protocol from Jiao et al., J Neurosci Methods 93:149, 1999 
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Perfusion-fixed with 4% FA, pH 7.4 (standard fixation for 
basic research IHC)

Sections in right column treated with pepsin

Lorincz and Nusser. Specificity of Immunoreactions: 
The Importance of Testing Specificity in Each Method. 
J Neurosci 28:9083, 2008 
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Conclusions

It is critical to focus on validating antibodies for use in specific 
applications and using specific sample preparation conditions (and 
then reporting these conditions transparently so that your work can 
be reproduced and extended)

Sample preparation and especially fixation has substantial 
consequences on efficacy and specificity of antibody labeling in IHC

Orthogonal and genetic validation approaches are especially useful 
for IHC but need to be combined with the above considerations to 
be effective 
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Next Webcast in Antibody Validation: a 9-part series
1. Andreas Pluckthun : The different antibody formats

2. Glenn Begley :  Antibodies and the reproducibility crisis in biological science
Cecilia Williams : The Erß story – is your antibody like this?

3. Jan Voskuil         : Beware the supplier OEM

Andy Chalmers : Finding antibodies in the Antibody Databases
4. Anita Bardowski : Which antibody are you looking for? The RRID

Jan Voskuil         : Points to note on the supplier datasheets
5. Giovanna Roncador: : Correct positive and negative controls in validation

6. Aldrin Gomes : Western blots: not as easy as it looks
Jim Trimmer : IHC issues:  in brain sciences 

7. Travis Hardcastle :  Cell KO technology
Alejandra Solache :  Validating Antibodies with KO technology

8. Mike Taussig : Validating antibodies using array technologies

Fridjhof Lund-Johansen : Mass spectroscopy for mass validation
9. Andrew Bradbury : Why publish sequences?

Andreas Pluckthun : What are the coming alternatives ?
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