O
/4 O Canadian Centre for Alternatives
[/ & to Animal Methods
SV, »
{,‘v}« Centre Canadien des méthodes de
‘ :

/4 substitution a ’expérimentation animale
e 4

Recombinant antibodies for the life sciences:
Time to move beyond animals, eh?

Dr. Charu Chandrasekera
Executive Director

CCAAM/CaCVAM
University of Windsor

Ontario, Canada
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Inhibition of human SERCA3 by PL/IM430:

Molecular analysis of the interaction
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Buy one. Try it out. Optimize. Throw it out.

G-Protein
Coupled
Receptor
Antibodies:

Adenosine &
B-adrenergic
Receptors

Repeat until successful.

Blocking: 5% milk 1 5%milk 1 5%BSA 1 1% milk
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Not my blot, but a very accurate representation
of the mouse heart Westerns back then:
Only published gene expression data!
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Promote the replacement of animals in Canadian
biomedical research, education, and regulatory testing
through 21st century science, innovation, and ethics.
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Unlike in the first or the second decade,

now I actually care about where my antibodies come from... Dozens & dozens

of antibodies for
characterization
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3D-Bioprinted Multicellular
Liver-in-a-Dish Model
5 cell types; dozens of specific markers

What's on the label doesn’t always
correspond to what'’s in the tube!

Western blot

Human albumin
(not bovine)
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« Tried a dozen Abs ( mouse,
rabbit, chicken, goat)

« Lack of species specificity
of target recognition
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Specificity
Validation:

Very tedious,
trial-and-error
process
commonly left to
end-users.

Disclaimer: Only using publicly available information fromm commercial suppliers to illustrate a point.

Define the
Intended
Application

Determine the type of
immunoassay required.

How is the target protein
modified during sample
preparation (e.g.
denatured vs. native)?

How does the antibody
identify the antigen in
this application (e.g. cell
type differentiation,
protein localization,
protein expression, or
quantification)?

How does the abundance
of target protein in
native cells or tissues
affect the immunoassay?

Antibody Use Guidelines

Understand
the Antigen’s
Attributes

Confirm the proper
nomenclature for the
target protein.

Confirm the protein
sequence & molecular
weight for the target.

Identify any isoforms,
variants or orthologs.

Identify PTMs & other
protein processing.

Examine the presence of
proteins closely related
to the target protein.

Understand domains of
interest within the
target.

Establish
Controls for
Antigen
Detection

3

Always include both
positive and negative
controls in assays.

Consider using recom-
binant proteins and/or
lysates over-expressing
the target.

Consider genetic manipu-
lation, e.g. knockout
models, CRISPR, siRNA.

Consider drugs to
modulate target protein
expression.

Consider using multiple
lysates that display
varying levels of target

protein expression.

Review
Antibody
Vendor
Information
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Determine the type of
immunogen used for
antibody production.

Choose the proper 2°
antibody based on the
clonality, host, and
isotype for the antibody.

Identify the product
code, clone ID # and lot
identification #.

Confirm validation para-
meters, e.g. sensitivity,
specificity and
reproducibility.

Confirm lot specific
validation data pertains
to the intended assay.

Perform
In-house

Validation
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Determine data and
protocols required to
reproduce validation.

Independently validate
antibody using your
equipment, methods and
materials.

Further optimize .
parameters, e.g. antibody,
concentration, buffer }
conditions, if necessary.

Include appropriate
controls in your
experiments to ensure
sensitivity and specificity.

Commence with
experimental research.




Reproducibility crisis Nature ..o
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ANTIBODIES

Antibodies are the
workhorses of biological
experiments, but they are
littering the field with false
findings. A few evangelists
are pushing for change.

< =

US government issues historic $3.5-million fine
over animal welfare

Antibody provider Santa Cruz Biotechnology settles with government after complaints
about treatment of goats.

Sara Reardon

20 May 2016

R Rights & Permissions

BY MONYA BAKER

MONEY DOWN THE DRAIN 5 e e and money
USS800 MILLION

ST

Annual spending
on ‘bad’ antibodies

-

All costs estimates assume that S0% of antibodies are validated and that researchers buy 'bad’ antibodies as often as they buy ‘good’ ones.
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Definition of Recombinant Antibody?

Limited Species

Robust, Recombinant

Multiple Species Potential

Inject Antigen

Phage library
Sequence after 2-3 rounds
Splenocytes ) A
’ m Repeat
o {ZD 2—3 times
Cell Fusion Target-coated surface or bead
B cells Myeloma cells
. % A Ampmy
Unbound
Subcloning and phage
Hybridoma selection

)
y
‘

Hybridoma

|n E. coli

Bound Elute
phage

A

S\

Limited Species

Multiple Species Potential
J

Pseudo-Animal-Free

Truly Animal-Free
Recombinant

Disclaimer: Only using publicly available information from commercial suppliers to illustrate a point
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Knockout validation

Carrier-free formulations for
recombinant antibodies

Directly conjugated antibodies
Poster: automated CRISPR

engineering for antibody
validation

Disclaimer: Only using publicly available information from commercial suppliers to illustrate a point.

Recombinant antibodies:
reproducible with tailored
specificity

Recombinant antibodies give you the highest level of consistency between batches,
peace of mind with an uninterrupted supply, and the ability to engineer sensitivity and
specificity.

Monoclonal antibodies are typically made using B-cells from an immunized animal to form immortal hybridoma cells that
secrete the desired antibody clone. This hybridoma technique produces highly consistent, specific and sensitive
monoclonal antibodies in large quantities. However, over time, hybridoma cell lines can experience genetic drift, resulting
in slight variations to the antibodies produced. There is also a growing demand for antibodies against difficult targets, ie
toxins, nucleotides, and membrane-bound proteins, that can’t always be made with this in vivo model.

Recombinant antibodies overcome many of the limitations of hybridoma-production of monoclonal antibodies.

What are recombinant antibodies?

Recombinant antibodies are produced in vitro by cloning antibody genes for immune-specific heavy and light antibody
chains into high-yield expression vectors. These vectors are then introduced into expression hosts (eg bacteria, yeast, or
mammalian) to generate the recombinant monoclonal antibodies. Recombinant antibodies can be used wherever you
would normally use a traditional monoclonal antibody.

Benefits of recombinant antibodies

We have over 10,000 recombinant RabMab® antibodies!

RabMab® Recombinant
Rabbit Monoclonal | Antibodies
Antibodies
Low background High consistency &
4 Reproducibility
High Specificity Improved Sensitivity
N High affinity Improved Specificity
(102K, possible)
Diverse epitope Animal-free
recognition production
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European
Commission
—

nature > nature methods > correspondence > article

E U R L E CVA M R e co m m en d ati o n Correspondence | Published: 05 October 2020
on N on- An i m al_ De rived Non-animal-derived monoclonal antibodies are not

ready to substitute current hybridoma technology

L .
Antl b o d l es Africa Gonzélez-Fernéndez &, Francisco J. Bermldez Silva, Marcos Lépez-Hoyos, César Cobaleda,

Lluis Montoliu, Margarita Del Val & Kirk Leech

Nature Methods (2020) | Cite this article
1403 Accesses | 64 Altmetric | Metrics

To the Editor — We write on behalf of the COSCE (Confederation of Spanish Scientific
Societies) Transparency Agreement on Animal Research, supported by the EARA (European
Animal Research Association). In May 2020, the European Commission’s Joint Research
Centre (EC-JRC) released a recommendation on the development of non-animal-derived
antibodies, urging government authorities, funding agencies and publishers to endorse the
use of these antibodies to improve scientific reproducibility’. These recommendations were
C 0 N C L U S I O N based on the work done by the Scientific Advisory Committee (ESAC) of the European Union
Reference Laboratory for alternatives to animal testing (EURL ECVAM). Recent
correspondence to Nature? and Nature Methods® claims that non-animal antibodies are
ready to replace animal-derived ones in all known applications. In our view, however, both

The experts conclude on the scientific evidence that non-animal-derived antibodies are the ECJRC document and the published correspondence contain distorted perceptions of
able to replace animal derived antibodies in the vast majority of applications. Moreover the current possibilities for non-animal-derived antibodies. While we are all committed to

well-characterised. recombinant afﬁnity reagents will improve the reproducibility of replacing animal experimentation with alternative methods, these methods need further
science and positively impact society scientific validation to justify replacing the use of animals without affecting the desired

outcome of the experiment.

[recuraTion]

EUR 30185 EN

Research
Cenvre
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Do animal-free antibodies work as well?

Commercially available
100% animal-Free
B-actin >
Calnexin
B-catenin
Vinculin
HSP 5
Cyclophilin B
Vimentin
GAPDH

100%
Supplier  Supplier animal-free
A B BioRad

ev ev ov

— 250

= 108
— 75
Albumin— —
65 kDa - - -
I, Planning to test other applications:
B actin— A— Immunoprecipitation, ELISA, and
42 kDa , — 37 Immunofluorescence
— 25
— 20
— 15
2°: Mouse Rabbit Fc Human Fab

*Not a perfect side-by-side comparison;
2 antibody variable.

(Trying Protein A/G-HRP, but even then.) .
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Physicians

COm mlttee Our 100%

Animal-derived

for R ible Medici recombinant counterpart -
orresponsible viedicine antibody Mouse ascites antibody
MW
Peptide antigen Protein antigen (kDa) Mw
180
4 130 55 —
35 St /“)/( 100
3 — . -
2.5 55
35
X \ 15 / / Git.
1 25
|} s 1L i /
0 - 15
P23 4s e s s o o e o ' 10 ng/lane antigen Image from supplier website

Serial dilution from 1 ug/mL
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TOXICITY TESTING IN THE 21ST CENTURY

A VISION AND A STRATEGY

EPA says it will eliminate
animal testing by 2035

By Ali Zaslav, CNN

Posted at 1:07 PM ET, Tue September 10, 2019
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