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Abstract

Life scientists are raising awareness of the problem of irreproducible data in basic research'". Part of the
crisis of irreproducibility has been blamed on antibodies", and from this standpoint, an equal push to bring
awareness to antibody validation has been initiatedVV V' V. Although scientists agree the onus of validation
is on the user, it is also viewed that commercial antibody providers should share in this responsibility"
ViVIlVIL For companies who try to provide breadth in their catalog, validation is not inconsequential. It
presents a difficult and costly impediment; nevertheless, users deserve transparency and a genuine effort
from vendors to qualify their products. The first and most important quality of validation is verifying the
antibody recognizes the intended target. The most accepted methods for validating antibody specificity
include application-specific testing using knockout (KO) or RNA knockdown samples and/or using multiple
antibodies against distinct epitopes of the intended target''X. This paper describes Bethyl Laboratories’
solution for a practical, high-throughput method for validating the target-specificity of antibodies for the
applicationofwesternblot (WB). The methodinvolvesverification of specificity viaWB ofimmunoprecipitates
using two or more antibodies that recognize distinct epitopes of a target protein.
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Introduction - The Challenge

Verifiable and reproducible data is essential to support downstream discovery in the prevention, diagnosis,
and treatment of disease. When scientists cannot verify or reproduce basic and pre-clinical data, research
dollars are squandered and discovery is delayed'. Poorly characterized antibody reagents have been
implicated as a source of scientific irreproducibility. This is evident in the increasing presence of editorials
and sponsored webinars on the topic** and changes in requirements by journals to require authors
to validate and properly describe their reagents®Vi. Researchers are highly dependent on commercial
antibodies—about 95% of antibody users rely on premade antibodies*". Regrettably, life scientists have
little trustin the quality of these antibodies**x and validation by these providersis described as “usually
inadequate and frequently unreliable”™. Owing to this perception, the effort and financial investment
required by users for procuring commercial antibodies can be a frustrating process, especially when a
reagent is not well-described in the literature.

The Solution

Meeting the Challenge Surprisingly, although there are a large number of commercial antibody sources,
there is still a desperate need for affinity binding reagents®. The need stems from two problems:
varying quality and lack of proteome coverage. For many manufacturers, generating antibodies is not
the rate-limiting step for obtaining a large catalog of useful products. The major constraint is proving
they recognize the intended target and defining the utility of the antibodies. In order to make qualified
reagents that accelerate discovery in basic or pre-clinical research, high-throughput manufacturing
followed by high-throughput validation is necessary. To achieve this, Bethyl Laboratories uses a practical
and efficient test to correctly identify the intended target band developed in WB assays and verify
antibody specificity. Itis based on the theory that an antibody will recognize the immunoprecipitate of an
antibody raised against an alternative epitope. The testinvolves WB and immunoprecipitation (IP) assays
using multiple epitope-specific antibodies directed at the same target protein. The process begins with
designing and synthesizing two to four distinct peptide antigens. Antibodies against the distinct antigens
are then raised in rabbits and antigen-affinity purified (Fig. 1A). To verify specificity, IP and WB assays are
conducted. Each antibody is used in separate reactions to immunoprecipitate endogenously expressed
target protein from a positive lysate. The group of distinct Immunoprecipitates is then separated on
SDS-PAGE gels and transferred. Replicate blots are made and each blot is individually incubated with
an epitope-specific antibody (Fig 1B). The band recognized by an antibody raised against a distant
epitope is identified as the intended target band. (Fig. 1B). Once the target band is correctly identified,
the antibodies are tested further to assess their performance and specificity in WB of whole cell lysates
(Fig 1C). For final qualification, the antibody must recognize the specific target band (as identified in the
immunoprecipitate) and exhibit minimal non-confounding cross-reactivity.
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A. | _ Figure 1.
B-catenin = '
_ A western blot/immunoprecipitation assay
epitope: A B C verifies antibody specificity. A. Three distinct
pAb cat. #:  A302-010A A302-011A A302-012A peptides representing epitopes of beta-catenin
were synthesized as antigens for polyclonal
B. WB: A B C antibody production in rabbits (A, B, C).

Antigens A, B, and C generated polyclonal
antibodies (pAb) A302-010A, A302-011A, and

268-

171-

17~ A302- 012A respectively. B. Each antibody
B-CatENin— s = - - cvanerdd was used to immunoprecipitate endogenous
- beta-catenin from HelLa whole cell lysate. The

immunoprecipitates were loaded as samples
in western blots (i = input lysate; A = IP with
IP. iABCg iABCg i1ABCg pAb against epitope A; B = IP with pAb against
epitope B; C = IP with pAb antibody against
epitope C; g = IP with normal rabbit IgG). Each

55-

C. WB: A B C blot was incubated with pAb against A, B, or
268 C. All three antibodies were able to recognize
171- beta-catenin, verifying on-target binding. C.

] Antibodies against A, B, and C were used to

p-catenin— —w & = o T e western blot whole cell lysates (H =Hela; 2 =
"' 293T; J = Jurkat; T = TCMK; 3 = 3T3). All three
i antibodies recognized similar patterns of

lysate: H2JT3 H2JT3 H2JT3 expression in the various lysates.

Conclusion

Antibody validation can be challenging but is requisite for the generation of reliable data. Users and
providers share in the responsibility of verifying the specificity of antibodies. It can be difficult to test
for specificity using knockout tissue or RNA knockdown lysate. Using multiple antibodies to distinct
epitopesin acombined WB/IP assay is an effective alternate method for verifying specificity. This method
allows Bethyl Laboratories to support and accelerate discovery by efficiently providing qualified antibody
reagents for basic and pre-clinical research.
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About Bethyl Laboratories

Bethy!l Laboratories, Inc. has been dedicated to improving lives by supporting scientific discovery through its qualified antibody
products and custom polyclonal services since its founding in 1972. Bethyl has a global reputation for quality, consistency and first-
class customer care. Every antibody that Bethyl sells is manufactured to exacting standards in Montgomery, Texas, and is validated
in-house by a team of scientists. From the veterinary facilities to the development, production, and validation labs, the entire
Bethyl team focuses on delivering quality products and delighting customers.

Bethyl Laboratories has been acquired by Fortis life Science. To learn more visit:
https://promotions.bethyl.com/news/fortis-life-sciences-acquires-bethyl-laboratories/
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Unless otherwise stated in the Product(s) specifications, any Antibody product is sold for internal research use only and may not be used for any other purpose, which
includes but is not limited to, any commercial, diagnostic, or therapeutic use.
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