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Antibody sensitivity and specificity are paramount when it comes to the design and development of therapeutic and diagnostic antibodies.
However, the specificity of antibodies and hence their ability to generate reliable data is under scrutiny in the scientific community. Highly
specific antibodies are a prerequisite to generate reliable and reproducible data, going along with the urgent need for appropriate validation
methods to determine antibody specificity and cross-reactivity.

Here we present a straightforward approach for the unambiguous validation of antibodies by combining protein and peptide microarray
screening. We compared two different commercial antibodies targeting human transglutaminase 2 (TGMZ2): a mouse monoclonal (mAb)
from ZEDIRA GmbH and a rabbit polyclonal (pAb) from Atlas Antibodies. Surprisingly, we observed a high cross-reactivity of the highly vali-
dated rabbit polyclonal antibody, albeit also some discrepancies between the protein and the peptide microarray analyses. This outcome
raises questions about the reliability of some validation methods such as immunohistochemistry, Western blot or RNA sequencing.

Our approach uses PEPperCHIP® Peptide Microarrays, which are generated by digital laser printing of amino acid toner particles on stan-
dard glass slides using a custom peptide laser printer with 24 amino acid toner cartridges. This allows for high peptide spot density, maxi-
mum content flexibility, and quicker production times.

The combination of protein and peptide microarray-based screening allows for the validation of therapeutic antibodies not only through
(dentification of their protein targets and off-target binding, but also through itemization of their epitopes though the detailed analyses of
conserved, variable, and essential amino acid positions.

ANTIBODY VALIDATION WORKFLOW

Protein Hit Validation

SUMMARY & KEY FINDINGS

We tested a mouse monoclonal along with an
"enhanced validated" rabbit polyclonal antibody
directed against human TGMZ2 by a new antibody
validation workflow: The three-step approach
was based on a protein array screening for pro-
tein hit discovery, a multiplexed epitope mapping
for hit validation and epitope identification, and a
final epitope substitution scan for an in-depth
analysis of conserved and variable amino acid
positions. The goal was to compare validation
methods and to analyze of off-target binding of
two different types of research antibodies.

While the rabbit polyclonal antibody showed a
strong cross-reactivity on the protein microarray
and no target-binding, it turned out to be highly
target specific and less cross-reactive in the mul-
tiplexed epitope mapping on the peptide mi-
croarray, in accordance with the expectations. A
higher target specificity and less off-target bind-
ing was found for the mouse monoclonal anti-
body. Multiplexed epitope mapping showed only
a single response corresponding to the epitope
of the antibody, and the final epitope substitution
scan highlighted 7 well conserved amino acid po-
sitions---a prerequisite for a low cross-reactivity
and no off-target binding.
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PEPperCHIP® PEPTIDE MICROARRAY PLATFORM TECHNOLOGY
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